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This study considers an agile model for the orga­
nization of activities of a project-oriented transport 
company.

Building a project-oriented company (project- 
oriented management) requires an appropriate theo­
retical base. The agile model of transport company 
operation has been developed, for which the cycles 
have been determined, the content of each cycle 
has been defined, and the flow of information has 
been simulated. The transformation of information 
in each cycle of the model has been characterized, 
taking into consideration the operational specifici­
ty of transport companies’ activities. A given model 
was compared to the main stages of a project’s life­
cycle. Two indicators have been proposed such as 
the degree of project uniqueness and the degree of 
project complexity that reflect the corresponding 
project characteristics. The complexity of the proj­
ect’s operational activities refers to the number of 
elements and their alternatives. Part of the project 
is an «operation» that forms a unit of the project’s 
network schedule. The uniqueness of the project of 
operational activities means the difference between 
the current project and other projects, already 
implemented or is being implemented by the com­
pany. The estimation formulae for these indicators 
have been derived. The proposed indicators for the 
given example have been calculated; the interpre­
tation of the results has been proposed. The calcu­
lation results have demonstrated the adequacy of 
input-output data and the practical applicability of 
these indicators. These metrics are not limited to the 
context of an additional project specification. Their 
level is proposed to be used in the processes of esti­
mating the time of individual project periods and 
the agile model’s cycles within the initial stage –  
creating a product concept model and preparing for 
implementation. In addition, these indicators could 
be used effectively for employee remuneration
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1. Introduction

Starting off the projects related to information and soft-
ware, the Agile philosophy rapidly penetrates other areas of 
activity. Moreover, this penetration is observed both at the le
vel of projects and in the organization of operational activities, 
including the service sector. The main advantages of the Agile 
approach are reducing the period before the product of the 
project is delivered, as well as better compliance of the resulting 
product to the expectations of customers. These advantages 
are especially relevant in situations where the customer is not 
ready to fully articulate all the requirements for the final pro
duct at the time of the order. This is particularly the case in the 
transportation sector when it comes to the delivery of cargoes 
by international traffic involving several modes of transport.

Thus, modern transport and forwarding companies are the 
organizers and «holders» of intermodal and mixed transport, 
which is associated with the involvement and coordination 
of a significant number of participants. The presence of all 
the features of a project at the delivery of goods [1] makes it 
possible for transport and forwarding companies to transform 
into project-oriented ones. To further use the full range of 
available practical tools and theoretical framework for project 
management to ensure the effectiveness of management pro-
cesses, including agile-philosophy. This requires, first of all, 
the construction of an agile model that shows how operational 
projects should be worked out. Ensuring the success of the  
agile model requires the use of appropriate tools that could 
make it possible, specifically, to manage the timing of indivi
dual cycles or phases of the model.
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Having an appropriate theoretical framework to solve 
this problem will allow transport companies to practically 
implement project-oriented management using an agile ap-
proach, ensuring the effectiveness and benefits provided by 
the project management methodology and agile-philosophy.

2. Literature review and problem statement

The Agile-philosophy, which has been followed for a long 
time in the development of software, and that has received 
wide practical application since the publishing of Agile-
manifesto [2], is developing at an accelerated pace, being one 
of the most successful from a practical point of view. Note 
that while papers use the terms «agile-methodology» [3–5], 
«agile approach» [6], or «agile project management» [7, 8], 
the essence of what their authors put into these concepts is 
almost identical. This situation is explained by the fact that 
the agile-philosophy as a universal methodology of project 
management is only being formed. Therefore, in fact, research 
into this topic employs a certain view/concept/approach in 
accordance with the idea of agile.

Most publications and available studies related to agile 
project management address IT (Information Technologies) 
projects, for example [4, 5, 9]. The cited works summarize 
the practical experience of using the Agile approach in the 
implementation of this category of projects. The benefits of 
Agile project management are described in [6, 7] where the 
agile advantages are specified in non-IT areas. Paper [8] sub-
stantiates the effectiveness of agile «customer orientation» in 
principle for project management, regardless of the industry 
specificity of the project. The possibility of using agile pro
ject management in various fields was discussed in [10]. The 
Agile approach could also be widely used in the development 
of road maps [11], special strategic landmarks.

The modern world is a world in which the boundaries 
between different fields of knowledge are blurred, and the 
results from different sciences are transferred [12]. Therefore, 
it is natural that the ideas of agile project management have 
begun to be tested in those areas where previously it seemed 
impractical, moreover, the project approach was not used in 
principle.

For example, the issues of project management in the 
construction sector based on agile have been investigated 
in [13], in the public sector – in [14], when creating a dis-
tance learning system – in [15]. The specificity of changing 
the emphasis in the development process and in the design 
of goals under the agile approach to infrastructure project 
management was presented in [16].

Risks in agile project management have been identified 
in [17] and, in comparison, with the traditional (not agile) 
approach to project management.

The introduction of agile into practical activities also 
requires a certain scheme; these issues have been addressed 
in papers [18–20].

Although work [21] is not explicitly devoted to the issues 
of agile, the «consumer-supplier» strategy tool it proposes 
could serve as a means to implement the agile ideology to es-
tablish, for example, competitive time-delivery of services (as 
is relevant to the transport sector).

The agile approach involves increasing the focus on ma
naging the time of the project: finding options to reduce the 
time each operation is done; limiting each sprint (cycle) when 
it comes to, for example, a scrum framework of the agile family.

In this regard, it is worth noting works [22, 23], which, 
for example, reports interesting results in finding the earliest 
deadlines for project operations, taking into consideration 
the various requirements for the project as a whole.

The central categories of agile management development 
are not only time but also the product. But their specifici-
ty (the duration of operations, and a product) are inherent 
in each specific area. Therefore, everyone needs to take this 
specificity into consideration when developing Agile tools.

Thus, there is a significant theoretical framework for pro
ject management. It is formed by international standards (for 
example, [24]), including for the transport sector [25]. The 
advantages of the practical use of the project methodology 
and related methods in the «traditional project fields» were 
preconditions for the development and extension to various 
areas, including transport, of the ideas of project-oriented 
management. According to this idea, the operations of en-
terprises, companies, and organizations are structured in the 
form of a portfolio of projects. The development of science 
and the results of the practical use of agile form the essence 
of a new stage in the development of project management – 
agile project management.

Since transport companies have also been involved in 
the transformation processes changing into project-oriented 
ones [1], the next logical step is to use the idea of the agile- 
methodology. However, it should be noted that for the 
transport sector, project-oriented management is in principle 
only fragmentedly considered in theoretical studies. At the 
same time, many transport companies «unknowingly» use 
elements of the project approach, including agile, in practical 
activities.

Therefore, the construction and organization of the 
operation of project-oriented companies in the transport 
sector could and should be carried out considering the agile- 
methodology. This will make it possible to form a modern 
theoretical base of project-oriented management of opera-
tional activities of transport companies, taking into conside
ration the tools based on the agile frameworks. Appropriate 
time management tools are needed to make it more efficient 
to use project management in practical activities. Even 
though a series of studies addressing this topic are available, 
for example [22, 23], nevertheless, for transport companies 
that organize delivery, the network schedule «starts» after 
the agreement with the client. Thus, the companies in ques-
tion need specific time control tools as part of the alignment 
of the «project product» with the customer.

3. The aim and objectives of the study

The aim of this study is to develop an agile model for 
the organization of activities by project-oriented transport 
companies based on the Scrum framework to ensure its effec-
tiveness in the fuzzy formulation of the initial requirements 
for the product of the project.

To accomplish the aim, the following tasks have been set:
– to define the content of sprints (cycles) in the agile 

model of transport companies’ activities;
– to devise indicators that reflect the specificity of 

projects from the point of view of the agile model, and en-
sure its efficient functioning, to develop a method of their 
evaluation; 

– to calculate indicators that reflect the specificity of pro
jects from an agile model perspective, for a specific example,
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4. The identification of cycles within an Agile-model  
of transport companies

In this study, «transport companies» are to be understood as 
multimodal transport operators, transport and forwarding com-
panies, transport and logistics companies, that is, a wide range 
of companies whose activities are related to the organization of 
cargo delivery within the framework of transport or logistics 
services. For carrier companies, the proposed results could also 
be used with some adaptation for situations where «transporta-
tion» could be interpreted as a project (for example, when the 
carrier takes over other types of delivery-related operations). 
But, often, «transportation» itself is not a «project product». 
Thus, if we consider the delivery of oversized goods (for exam-
ple, industrial wind turbines, which are most often transported 
on ro-ro vessels), the sea transport itself does not produce a fin-
ished «product» [1]. The company that undertakes the delivery 
of these wind turbines must ensure their loading/unloading, 
delivery to a port/from port to destination. It is the wind 
generators delivered to the place of installation (on time and 
undamaged) that have value for the customer.

Similarly, when delivering, for example, grain for export. 
Under certain conditions of the contract (to be delivered CIF),  
the exporter must have the entire contract shipment deliv-
ered to the ports of destination within the specified time, that 
is, in the railway-sea or river-sea communication. The pro
duct of such delivery is a batch of grain (of necessary quality).  
delivered to the established ports (port) in the required vo
lume in accordance with the timing of the shipment.

So, we shall clearly define what we should understand 
by the product of projects from project-oriented transport 
companies. According to the project management methodo
logy, «the project product is the object that appears after the 
project: the material object, the service provided, etc.» [13]. 
Thus, the product of projects by project-oriented transport 
companies is the service provided – the delivered cargo. The 
process of rendering service is a set of agreed operations, 
which are the essence of operations within the network 
schedule of the project. Note that customers are primarily in-
terested in certain parameters of the product of the project – 
the result of delivery (cost, time, quality). The delivery or-
ganizer should form a combination of operations that would 
ensure that the product requirements of the project are met.

When ordering for delivery, as a rule, the customer can 
quite «vaguely» formulate the basic requirements/conditions 
for delivery – the limitation on time and money (cost). The 
wording «as quickly as possible for reasonable value» is the 
most common among customers. And only in the process of 
the organization, all the details related to the readiness and 
location of the cargo, some of its specificity, etc. are clarified.  
And this, in turn, affects both the time and the cost of delivery.  
Therefore, the agile approach is required to apply to a deli
very organization so that all customer requirements are taken 
into consideration within a limited period without unneces-
sary organizational activities. For example, there should be 
no such a situation when all delivery activities are organized 
and prepared, and it turns out that the features of the cargo 
or its whereabouts do not make it possible to implement the 
version of delivery in question.

Moreover, the transport market makes it possible to use 
not only a wide variety of suppliers but also various techno-
logical solutions in the delivery process [27]. This should also 
be discussed with the customer and usually cannot be offered 
initially during the order placement process.

The Agile family of frameworks includes extreme pro-
gramming, DSDM, Scrum, FDD, BDD, etc. Most of them 
are largely applicable for software development (for which, 
in fact, they were developed). But Scrum and Kanban today 
are the most applied given their universal nature for projects 
of different content. Our study is based on the Scrum frame-
work, the essence of which is that all activities are divided into 
sprints – time intervals. As soon as the sprint is completed, the 
operation is evaluated and analyzed to understand what could 
be improved [28]. According to Scrum specificity, each sprint 
should be evaluated in hours (days). Typically, one to three 
people work on projects in a transport company, so Scrum is 
more appropriate given the daily discussion of sprint results.

So, the agile model of a project-oriented transport com-
pany operation should be understood as the scheme and the 
corresponding description of the essence of the sequence of 
sprints and the appropriate exchange of information with 
the customer in the process of delivery, as well as a system of 
indicators that determine the maximum duration of sprints.

Thus, the agile-model of transport companies’ activities 
with the customer involves consistent detailing and speci-
fication, on the one hand, of the information from the cus-
tomer, on the other hand, offers on delivery options from the 
transport company. The practical implementation of a given 
model is possible in the presence of a virtual project manage-
ment office [1]. It provides not only access to the information 
base for transport company suppliers but also the integration 
of information on projects implemented or planned in order 
to create maximum synergies.

The proposed agile model for the implementation of pro
ject-oriented management in the transport sector is shown  
in Fig. 1. The cycles (sprints) of the agile-model are reflected 
in the relationship with the life cycle of the project, which 
highlights the main key events – the formation of the pro
duct concept model, the start of implementation, and the 
receipt of the product of the project.

In the first cycle of the model, when receiving an appli-
cation by the project manager, the customer forms the basic 
terms of delivery C z , z Z= 1, ,  or, in terms of the project, the 
requirements for the product of the project. Z is the number 
of the set conditions. Based on these conditions, the manager 
forms product variants (delivery options) in the amount of m,  
the characteristics of the options are set by a set τ j , j m= 1, . 
Additional request for information (for example, the location 
of the cargo, possible timing adjustments, etc.) would allow 
the customer to select m’ options that they consider accept-
able as alternatives. According to these options, he receives 
already specific information about the main characteristics 
of the product R T R Tj j j j, , , ,Δ Δ  j m= ′1, , where, respectively, 
Rj, Tj, j m= ′1,  is the time of delivery and the cost of delivery, 
ΔRj, ΔTj, j m= ′1,  is the possible change in shipping costs and 
delivery times.

As a rule, possible deviations in time are an integral spec-
ificity of transportation, especially involving several modes of 
transport. Cost deviations occur at this stage, before the final 
option is chosen, due to the lack of reliable information at 
the time of negotiations with the customer on the cost of all 
transactions during the delivery process. At this stage, it is not 
advisable to waste time refining all the information to form 
the characteristics R T R Tj j j j, , , ,Δ Δ  j m= ′1, , as many variants 
from this set could be rejected by the customer in principle. 
This approach is consistent with the Agile methodology, 
saving time and gradually defining specific characteristics  
of product options for the project. For transport companies,  
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a specified set of product characteristics is used, for other areas 
of activity, without changing the essence of the proposed mo
del, this set should be adjusted to the specificity of the activity.

In the third cycle of the model, the customer specifies 
the requirements for the product R, T, ΔR, ΔT, which allows 
the manager to select m″ options from m, request up-to-date 
information from suppliers, and form the sets ′ ′ ′R T Tj j j, , ,Δ  
j m= ′′1, , which characterize the cost ′Rj , time ′Tj ,  and possible 
time deviation Δ ′T  for each option. The third cycle could be 
repeated if necessary, taking into consideration, for example, 
sudden adjustments by the customer, or changes in supplier 
conditions, etc. The result of this cycle is the choice of the op-
tion by the customer, which is accepted for implementation. 
Thus, the characteristics of the product of the project for 
each of its variants (in this case, the time, its deviations, and 
the cost of delivery) are specified in each cycle; graphically, it 
could be represented in the form shown in Fig. 2.

Each sprint (cycle) of the agile model, or at least the 
time of obtaining the product prototype, should be limited in 
time. It is the project approach to delivery that allows its de-
velopment and implementation to be considered within the 
well-defined limits of the life cycle stages. And here there is 
a need for differentiation of the time set aside for the cycle or 
development stage in terms of the specificity of the project. 
Even the delivery of cargo could be of varying complexity in 
terms of cargo specificity (for example, hazardous), in terms 
of a dispatch point, the need for maritime transportation in 
the main-feeder communication, etc.

 

  

Fig. 2. Gradual specification of project 
product characteristics

5. The indicators that make the agile model  
performance efficient

So, the practical implementation of the agile- 
model requires appropriate time management 
tools for the project, because without setting 
some time limits [29] for each cycle (sprint) in 
a given model, it is impossible to receive the 
project product in a timely manner. At the same 
time, the time limits of each cycle should take 
into consideration the specificity of the project.

Such an assessment is necessary, on the 
one hand, for the management of project time,  
and, on the other hand, for managing human 
resources. 

Projects that are relevant to operational ac-
tivities, however, as well as any other projects, in 
addition to traditional indicators, could be eva
luated from two more positions – from the point 
of view of complexity and uniqueness.

The complexity of the operating project is 
to be understood as the number of elements and 
their alternatives. An element of the project is  
«operation» – forming a unit of the classic net-
work schedule of the project.

The uniqueness of the operating project is to be under-
stood as the difference between the current project and other 
projects, already implemented or is being implemented in the 
company. 

It is proposed to introduce appropriate indicators for use 
in management processes: the degree of complexity DD and 
the degree of uniqueness DU. These metrics should form the 
basis for determining time limits for the cycles and develop-
ment phases of the conceptual model of the product Тр, that 
is, Тр(DD, DU).

The method of calculating the indicators under con-
sideration, of course, should take into consideration the 
specificity of the organization’s activities and the project’s  
product. For transport companies, the product of the project 
is characterized by a set of parameters C z , z Z= 1, , which 
could include within the minimum set, for example, C1, C2, 
C 3, where C1 C z , z Z= 1, , is the point of departure, C 2 is the 
destination, C3 is the cargo. At the same time, the «cargo» 
is characterized in terms of the specificity of delivery, for 
example, as a practical implementation of C3 the following 
could be used:

– C3 = 1 – tare-piece goods in the package; 
– C3 = 2 – bulk cargoes in tanks; 
– C3 = 3 – loads in refrigeration container, etc.
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Fig. 1. The agile model of transport company operation
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Based on these initial data on the product of the project, the 
specialist forms the «frame» of future delivery, which already in-
cludes the ports of departure and destination, ports of transship-
ment, if necessary. That is the manager details the «product» in 
terms of the physical movement of the cargo. The result is (at 
least) a set of C1, A1, C2, A2, C3, where A1, A2 are, respectively, 
the ports of departure and destination. Naturally, the proposed 
version is the simplest (minimum) set that could be expanded.

The uniqueness of the project corresponds to the unique-
ness of the set C1, A1, C2, A2, C3 for the company. It should be 
noted here that a product that is a product of a high degree 
of uniqueness for one company may be of average uniqueness 
for another company. Everything is determined by the com-
pany’s experience in certain products.

Assessing the degree of uniqueness is especially important 
for project-oriented companies, that is, companies that follow 
the project methodology in the course of their operations. 
For the transport companies in question, many of the services 
provided may be fairly «repetitive». Thus, the delivery of 
goods (textiles, household appliances, etc.) in a container 
from the port of Shanghai to Kyiv is characterized by a low 
degree of uniqueness. As a rule, employees in transport com-
panies are clearly aware of who should be involved in this de-
livery and what its approximate cost is. Conversely, the above 
example of delivery of so-called projected goods (for example, 
industrial wind turbines) shows a high degree of uniqueness. 
This delivery requires the involvement of both a specific 
maritime carrier and a carrier specializing in oversized cargo 
transportation. In addition, the loading/unloading process 
in this situation is rather non-trivial and requires the deve
lopment of appropriate technology, which entails the choice 
of port terminals where such a possibility exists. Organizing 
such delivery requires, of course, more time for each sprint.

On the other hand, under the conditions of the high level of 
competition in the transport services market, where thousands 
of companies (only in Ukraine) work today, time control with-
in each sprint provides management with an opportunity to 
provide, ultimately, a competitive time of delivery organization. 

The following is proposed as an assessment of the unique-
ness of the project:

DU
N C N A N C N A N C

=
+ ( )⋅ ( )⋅ ( )⋅ ( )⋅ ( )

1

1 1 1 2 2 3
, 	 (1)

where N(C1), N(A1), N(C2), N(A2), N(C3), respectively, is the 
number of products (deliveries), where C1 is the departure 
point, A1 is the departure port, etc.

In this case, C1, A1, C2, A2, C3 take very specific values 
and (1) are based not on the number of such sets in the 
background of the company but on the number of sets that 
included individual elements of the set C1, A1, C2, A2, C3.  
If all the elements of this set are completely unique, that 
is, the company did not have projects with partial product 
matching, then N(C1) = N(A1) = N(C2) = N(A2) = N(C3) = 0, re-
spectively, DU = 1, that is, the project is quite unique for a giv-
en company. Conversely, the more «traditional» the product 
elements are the more DU→0.

It should be noted that the interpretation of DU calcula-
tions implies the existence of a certain estimation scale in the 
following form:

– DU ≥ DUA – a project with a uniqueness of high degree;
– DUB ≤ DU < DU A – a project with a uniqueness of me-

dium degree;
– DU<DUB – a project with a uniqueness of low degree.

The boundary values DUA, DUB are determined for each 
company individually based on its size, experience, number 
of employees, etc.

In the area under consideration, the product of the pro
ject (project product technology) involves agreeing on a large 
number of operations between different participants in the 
delivery process, then naturally, the larger the number of them, 
the more complex the negotiation process. Thus, only the port 
component of delivery involves, in addition to cargo opera-
tions, for example, phytosanitary control, customs control, etc. 
Therefore, the main task of the delivery organizer is not only 
to select the composition of participants, which provides for 
meeting the necessary conditions (costs and time of delivery) 
but to coordinate their activities. Any inconsistencies result in 
delays in the progress of operations and/or additional costs.

Any delivery (project) could be characterized, on the one 
hand, by the number of operations (they form the network 
schedule of the project), on the other hand, some of these ope
rations have an alternative from the point of view of perfor
mers (suppliers). Thus, sea or trucking at a particular delivery 
site could be performed by different carriers, and the time, 
cost, and reliability of the services of these companies (re-
liability in terms of punctuality, in this case) is different.  
And the organizer considers all alternatives, gradually com-
ing with the customer to the option that best meets the con-
ditions put forward (Fig. 1).

Therefore, an assessment of the complexity of the project 
is proposed as follows:

DD
N

N

v
a

v

V

sv
a

v

Vs
= =

=

∑

∑
1

1

, 	 (2)

where V is the number of operations on the project; N v
a  is the 

number of alternatives to fulfill an operation v V= 1, ;  Vs is the 
number of operations within a «typical» project; N sv

a  is the 
number of alternatives for a «typical» project.

A «typical» project is to be understood as the average 
project for a given sector. For transport companies, a typical 
project is the delivery of tare-piece cargo in a container, pro-
viding for one vehicle-based and one shipping delivery and re-
lated operations, and an alternative for operations within 1–2.  
Thus, for each company, as part of the analysis of its operating 

activities, it could be determined that N sv
a

v

Vs

=
∑

1

,  which acts as  
a «co-measurer» for the remaining projects.

Thus, (3) takes into consideration both the total number 
of operations on the project and the number of alternatives 
for each operation in comparison with the typical project. 

It was mentioned above that the modern transport market 
also offers a variety of technological solutions for the delivery, 
especially for bulk goods [27]. Therefore, in the case of alter-
natives in this aspect, each technological solution considers its 
own version of operations and alternatives for their implemen-
tation. Therefore, (2) can be adjusted to reflect this as follows:

DD
N

N

kv
a

v

V

k

K

sv
a

v

V

k

s
= ==

=

∑∑

∑
11

1

, 	 (3)

where K is the number of variants of technological solu-
tions (project product technology), Vk is the number of opera
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tions for the k-th version of the technology to receive the 
product of the project; N kv

a  is the number of alternatives to 
perform operations on each variant of the technology of ob-
taining the product of the project. 

Thus, we have introduced the indicators that ensure the 
efficient functioning of the proposed agile-model and derived 
their estimation formulae.

6. Experimental calculations of indicators that  
reflect the specificity of projects from the point of view  

of the agile-model

Consider the following baseline data for the three pro
jects given in Table 1.

Table 1

Frequency of project product components (situation 1)

Product component Project 1 Project 2 Project 3

С1 2 3 5

А1 1 4 5

С2 3 4 5

А2 1 10 3

С3 2 20 20

The calculation using (1) produced the following results:

DU1 = 0.0769; DU2 = 0.000104; DU3 = 0.000133.

Thus, the first project has the highest level of uniqueness, 
the other two projects are almost of the same level of unique-
ness, which can be categorized as «low».

Note that for relatively small values for the project 
product component, formula (1) produces acceptable re-
sults in terms of the order of the values received. However, 
for large companies, with a significant number of projects 
implemented (with the value of components C1, A1, C2, A2, C3  
above 100), the results obtained from (1) are not convenient 
for practical use. This is due to the fact that one obtains 
values that have 8–10 «0» after the comma to the first sig-
nificant figure. In such situations and for such companies,  
a «modification» of (1) of the following type is proposed:

DU
N C N A N C N A N C

=
+ ( ) + ( ) + ( ) + ( ) + ( )

1

1 1 1 2 2 3
. 	 (4)

The results of calculations using (2) at large enough va
lues of C1, A1, C 2, A2, C3 give the level of values of the indica-
tor quite acceptable for analysis. So, for the initial data on the 
projects in Table 2, based on (4), we obtained the following 
results (Fig. 3).

Table 2

Frequency of project product components (situation 2)

Product component Project 1 Project 2 Project 3

С1 30 100 50

А1 200 400 50

С2 200 400 50

А2 30 10 30

С3 500 300 200

   

Fig. 3. Project uniqueness degrees

It should be noted that with a small number of projects 
implemented, the «multiplier» of the proposed formula (1) 
«enhances» the differences between projects and gives a more 
«tangible» differentiation in terms of uniqueness. Whereas 
when formula (4) is used in such situations, the «difference» 
in uniqueness does not get so pronounced. That is why, as 
a tool to assess the uniqueness of a project, two options are 
offered, each of which better reflects the uniqueness for two 
types of conditions.

Table 3 gives the initial data to assess the complexity  
of projects. As the parameters of a typical project, we  
adopt Vs = 8; N sv

a = 1.

Table 3

Initial data to assess the complexity of a project

Operations Project 1 Project 2 Project 3

1 1 2 3

2 1 2 3

3 3 3 2

4 3 4 4

5 4 1 1

6 2 1 2

7 5 5 1

8 2 1 –

9 2 – –

10 1 – –

As a result of the calculations, the following values for the 
complexity of projects were obtained:

DD1 = 3; DD2 = 2.75; DD3 = 2.

Thus, the most difficult is the first project due to the 
number of operations larger than 8, with the number of 
alternatives for most operations exceeding 1. The second 
project, even though it has the same number of operations as 
a typical project, has a significant level of «alternatives» for 
many operations. 

Note that the «level of alternative» operations on the 
project could act as an independent indicator APW, showing 
the average number of alternatives for each operation within 
a project:

APW
N

V

v
a

v

V

= =
∑

1 . 	 (5)
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Thus, in order to implement effective time management 
within the agile model, new indicators are offered for proj-
ect-oriented transport companies – the degree of uniqueness 
and the degree of complexity of the project. We have derived 
formulae for calculating these indicators, which is demon-
strated using a specific numerical example.

7. Discussion of results of devising and investigating  
the components of an agile model

Building a project-oriented company (project-oriented 
management) requires an appropriate theoretical base. This 
study proposes an agile model for project-oriented transport 
companies and an appropriate toolset in the form of a set of in-
dicators to ensure the effectiveness of the use of a given model.

Our model is in line with the 12 Agile Manifesto prin
ciples [2]. Table 4 gives the conformity of a given model to 
each of these principles.

The developed agile model for a transport company struc
tures the processes of information exchange with the custo
mer and implements multi-stage accounting of all require-

ments (including their changes). To ensure its effectiveness, 
we have proposed the indicators that determine the time pa-
rameters of sprints. The model makes it possible to improve 
the operational efficiency of a transport company, as well as 
a service delivery process, by clearly agreeing on the stages 
in determining the final parameters of the project product. 
Using the reasonable «limiting» of each sprint in the model 
makes it possible to minimize the timing of service rendering, 
which ensures its competitiveness.

The scope of this model application is project-oriented ser-
vice companies, for which the identification of the product of 
the project (before its physical implementation) cannot be car-
ried out based on a network schedule. Thus, a given model is 
meant for the conceptual design stage, before the start of ope
rations on the project to actually obtain the project product.

Thus, our results could be used not only for transport 
companies but also in various areas of activities, taking into 
consideration the appropriate adjustments to the parameters 
of the project product. The application scope of the project 
complexity and project uniqueness indicators is broader;  
in particular, they could be used for various projects as a basis 
for the formation of a system of staff remuneration.

Table 4

Compliance of the developed Agile model for organizing the activities of a project-oriented transport company 	
with the principles of the Agile Manifesto

Agile Principle (according to [2]) Matching the proposed model

1.  The highest priority is to meet the needs of the  
customer

The model takes into consideration the customer’s delivery requirements and main-
tains the competitive deadlines of the organization

2.  Changing requirements are welcome, even in the 
later stages of development

Each sprint under consideration provides for a change in customer requirements

3.  A working product should be released as often as 
possible

«Limiting» time based on the degree of uniqueness and complexity makes it possible 
to increase the productivity of the transport company

4.  Throughout the project, developers and business 
representatives must work together every day

The model provides for information exchange with the customer within each sprint

5.  Motivated professionals should work on the project Taking into consideration the degree of complexity and uniqueness of the project in 
the formation of remuneration is an effective mechanism for motivating staff

6.  Direct communication is the most practical and ef-
fective way to share information both with the team 
and within the team

The proposed exchange of information is carried out by «direct communication» with 
both the customer and other involved participants

7.  An operable product is a key indicator of progress In this case, an «operable product» is a formed delivery system, which should be the 
result of the first sprint, and its composition could change depending on the change 
in customer requirements within each sprint

8.  Investors, developers, and users should be able to 
maintain a constant rhythm indefinitely

The model contains 4 main sprints, with 1–3 that could be repeated the required 
number of times

9.  Constant focus on technical excellence and design 
quality increases project flexibility

The quality in the context of reliability of delivery (performance and cost compliance) is 
taken into consideration in each sprint in the form of conditions R T R Tj j j j, , ,Δ Δ

10.  Simplicity, the art of minimizing unnecessary work, 
is essential

All proposed procedures are not redundant, are focused on sharing only the necessary 
information

11.  The best requirements, architectural and technical 
solutions are born to self-organizing teams

As part of the project-oriented approach, the project team is formed for each deli
very (project) taking into consideration its specificity. The employee who receives 
the order could form the team considering the above, or be nominated for this pur-
pose by the head of the company. This approach is in line with the project-oriented 
approach. The proposed model was developed for such companies

12.  The team should systematically analyze possible 
ways to improve efficiency and adjust the style of their 
work accordingly

The experience of each sprint and its analysis reveals «undesirable» and «construc-
tive» approaches in the process of working on the project. In addition, the project 
approach implies analyzing and discussing the results of the project. All this makes it 
possible to adjust the style of work of the company
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The disadvantage of the proposed results is that they do 
not consider a link to the next stage of transport services. 
Even though the main interaction and all coordination with 
the customer take place at the stage before the start of direct 
transportation, nevertheless, in the future, such models could 
be used for the interaction with suppliers of various ser-
vices (sea transportation, trucking, loading, paperwork, etc.).  
This is the direction for advancing the proposed results for 
the formation of an agile model covering all stages of the 
transport company’s activities.

8. Conclusions

1. Based on the idea of the scrum framework, we have 
developed an agile model of transport companies’ activities. 
A given model defines the content of each sprint (cycle) and 
the structure of the information exchange. Its basis is the var-
ied parameters of the project – the characteristics of future 
delivery, namely, price, time, possible deviations in time and 
cost. At some point, these parameters are supplemented with 
the departure and destination ports. The model refers to the 
conceptual design phase of the project’s lifecycle.

2. Two indicators have been proposed such as the degree 
of project uniqueness and the degree of project complexity, 
reflecting the corresponding characteristics of the project. 

The complexity of the operating project refers to the number 
of elements and their alternatives. An element of the project 
is an «operation» – forming a unit of the classic network 
schedule of the project. The uniqueness of the operating 
project means the difference between the current project and 
other projects, already implemented, or being implemented 
in the company. The estimation formulae of these indicators 
have been derived. The degree of uniqueness is based on the 
comparison of the project’s set of characteristics (dispatch, 
destination, transshipment ports, cargo specificity) with 
other projects already implemented. The complexity indi-
cator takes into consideration the variability of the project 
product: the number of variants of technological solutions, 
the number of operations for each variant; the number of 
alternatives to operation execution for each variant of the 
project product technology.

3. The calculations of the proposed indicators for the set 
example, three projects, have been performed. The results of the 
calculations demonstrated the adequacy of the input indicators 
received and the practical possibility of establishing the spec-
ificity of projects in terms of their complexity and uniqueness. 
The result of our calculations is the proposed modification of 
the project’s uniqueness indicator for large companies with 
significant project experience. A given modification makes it 
possible to obtain the values of the indicator convenient for 
practical use (an acceptable number of decimal places).
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