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CONCEPTUAL AND METHODOLOGICAL ASPECTS
OF ASSESSING THE EFFICIENCY OF TRANSPORT-LOGISTICS
CLUSTERS INNOVATIVE TYPE

Summary

Iransportation and logistics clusters, as rightly consider a number of scholars, are
of the mnovation cluster type. For modern Ukraine, forming innovative
transportation and logistics clusters — is an opportunity for effective economic
restructuring reaching a new level of international relations in the field of
management. Therefore, the effective functioning of clusters is an important step in
substantiating the usefulness of economic subjects for building national and
international cluster systems. As each subject cluster evaluating the appropriateness
of entry, trying to take into account their own economic and social interests, this
necessitates the formation of the system performance through integrated together
using agreed criteria and interdependent interests of all actors cluster. As a result of
the definition of performance criteria for cluster systems, there is formed a system of
indicators with defined parameters and revealed the qualitative and quantitative
performance indicators at all levels of operation of the cluster.

Introduction

T'he cluster system is the embodiment of a unique combination of scientific,
industrial and commercial structures, based on the benefits of cooperative interaction,
promote the formation and effective use of real competitive advantages of individual
companies, industries and national economies in the increasingly competitive global
confrontation. At this stage of development of Ukraine, clusters can make an
etfective tool for the intensification of domestic business and strengthening market
positions of individual economic actors. |

One effective solution for the integrated management of material flows at}d related
Organization is transportation and logistics clusters. Today cluster approach is used as
a key element of the strategy of economic development of many countries.

[mproving the competitiveness of the national economy (better access to the
workforce, suppliers, specialized information; increase 1n foreign trade activities,
improving the quality of goods and services by integrating knowledge, experience
and capacity to the cluster); growth rate of innovation and 1dentify new areas and
lines of business (through better vision and understanding market opportunities and
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rapid changes sufficient flexibility, lower price experiments, 1_'educmg the pressure on
members of the cluster); stimulating the creation of new businesses, new businesses,
new jobs, new market niches expression:é IMprove pcople’s lives — this 1S not a
complete list of objectives, implementation of which ensures the formation of

transport-logistics clusters (TLC) in Ukraine. s |
At the same time, weak innovation activity of transport and logistics business, poor

logistics, and lack of efficiency in Ukraine sufficient experience and _apprqpri‘ate
legislative process to ensure the formation of cluster structur€s requires finding
solutions to strategic priority process and mechanism of formation of TLC in

Ukraine.

Part 1. Problems and advantages of clustering the economy of Ukraine
An analysis of different definitions of the term «cluster» that occur 1n foreign and
domestic economic science suggests that at present there 15 no single interpretation of
the definition of economic and organizational essence of the term that 1s explained.,
firstly, by the availability of different types of clusters, secondly, the complexity of

organizational formations, thirdly, connection with the evolutionary development of
cluster theory. It seems that at this stage of economic development, the cluster should
be considered as the latest organizational form of integrated supply chain
management. Therefore, the strategic role at the present stage of evolution theory
given cluster formation of clusters such an infrastructure, which includes primarily
transport-logistic clusters.
Logistics clusters — is a specially structured and organized €col
combine features of logistics systems and economic clusters, s |
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2) TLC — is a cluster inirastructure, the level of which attects all sectors and areas

f lite:
: I‘\ TLC — is an industry cluster, which occupies a s
creating cargo and passengers countries and I_‘egions;

4) TLC — 1s a cluster of modern business area — logistics. which only formed as a
separate branch and has the features: on the one hand, it has an inteeration (Cross-
functional) nature, on the other hand, one could argue that logist;cs formed an
independent powerful sector economy, although, unfortunately. this is not vet
reflected in particular in the national program and records: :

5) feature of the logistics cluster form is the transformation of relations between
the parties to the orgamzational and planning, rather than on Spontaneous market
basis. Transport clusters are formed at the intersection of major cargo flows and
combine many specialized facilities.

6) TLC — 1s a cluster that displays the triple helix model — a cooperation between
government, business, and science, ensuring their Synergy, competitiveness and
levelling risks, and requires effective public-private partnership:;

7) TLC 18 a cluster of innovative type, which stimulates the innovative activity of
all of 1ts structural subsystems and requires the creation of a powerful IT platform:

8) TLC - 1s a modern organizational form of supply chain management
Integration.

The main competitive advantage of transportation and logistics cluster as the
cluster model 1s the creation of so-called «value-added» or the formation of new
value through synergies and that the accumulation of improving resource that exists.
creating competitive advantages of all subjects of this association, directly
influencing the supply chain [5].

The impact of clusters on the competitiveness of the supply chain is shown in
Figure 1.

This allows more quickly and efficiently distributes new knowledge, scientific
discoveries, and inventions; focus on business processes that provide the most added
values, transterring the rest to outsourcing; effectively attract and utilize investments:
reaching multiplier effect on the dissemination of information within innovation
clusters [1].

Because of the logistics cluster 1s organized in a special way, logistics system — the
concentration of logistics activities that i1denfity a group of companies and
organizations aimed at organizational, structural, organizational, and analytical
improvement (optimization) of flow processes and production functions of any
content in reproduction (logistics) cycle [6].

Despite the outstanding advantages of cluster model of development of Ukraine,
there are some problems that prevent the effective implementation of innovative
development tools. _ :

Problems and prospects of transport-logistics clusters in Ukraine are presente
SWOT-analysis of TLC in Table 1. L3S

Given the analysis of the main problems of formation and development of TLC ir
Ukraine, their causes. and measures to address these problems are preser
Figure 2.

pecial position in the economy.

sented

through increasing the potential clustering of the economy,  CI¢ AT AP W
development of TLC in Uksaine on the innovative basis, This Wit SRS
«area of responsibility» and every subject of interest and determine 1LL contribution

10 the economic operation of the cluster, providing a synergistic etrect. ihpe e
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- effective specialization / division
of labor;

- appearance of more demanding
CONSUIMETS;

- economies of scale (when

Dbuying raw materials, joint market

research);

- access to technology suppliers,
skilled labor, information and
business services:

- improvement of logistics chains,
cooperation and training cluster;
- Improving infrastructure of
professional, financial and other
SETVICES
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- use and development of the
venture capital companies that are |
ideveloping rapidly:

- communication within the
cluster are contributing to the
complementary skalls,
 technologies, subsidies, allowing
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transactions in which individual

.

LR

P
—

S e L L

R

—

—— g ——

g

e WS

i

—
e .

— - . —

= A GRS LI e g e

_,_
-

S b G o
o 1 iy - y o |

- -
iy,




Ending of Table 1
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Part 2. Methods of assessing the efficiency of transport
and logistics clusters innovative type

Effective functioning of clusters is an important step in the justification of
usefulness of economic subjects for building national and international cluster
systems. Providing an objective assessment of efficiency can be provided using
complex interconnected together and agreed criteria.

The economic essence of efficiency cluster is that an integrated approach for each
unit cost was a significant increase in profit than the operation of each company
separately [7]. That 1s, the efficiency of cluster interaction is available through
synergies.

The main subjects of cluster formation synergies include:

- market actors shaping, transforming, and absorbing material flows, namely
producers, consumers, intermediaries;

- transport company engaged the surface, water, and air transport modes;

- shipping companies, including freight forwarders, couriers, freight forwarders,
agents (brokers), operators of mixed cargo, linear cartels;

- warehouses, distribution centres, and terminals;

- institutional bodies (Ministry of Infrastructure, Customs Control Committee,
Ministry of Finance, Services of sanitary-epidemiological and veterinary control,
ete.);

- subsidiary companies (financial institutions and organizations, research
organizations, insurance companies, consulting and analytical organizations, training
centres for training and retraining of the personnel, marketing structures);

- organizations that provide related services (maintenance and repair of transport,

road construction companies, service organizations).
The analysis of the international and domestic experience of the transport-logistics

clusters reveals a synergistic effect of the interaction of all participants (Figure 3).
The positive systemic socio-economic impact of cluster activities for participating
enterprises and regional is due to the synergy that association resources and their

effective use to achieve a common goal [9]. In particular, synergy within the cluster
provides the following major effects: the effect of joint innovation, the effect ot the

use of outsourcing, the effect of risk sharing between members of the cluster effect of
sharing infrastructure, the effect of reducing transaction costs, the etfect of forming a

single product and distribution base.

Consider them in detail. _ .
1. The effect of joint innovation: creating efficiency of the cluster can be achieved

only if the knowledge-based innovation and its development [10]. Innovation synergy
1S the result of sharing production facilities, R&D expenses of transfe; frpm one
product to sharing high-tech equipment and more. Sharing technology significantly
increases the overall competitiveness cluster, as well as new ideas, business
processes, and technologies, are in the cluster available to all enterprises, which, 1n

turn, seek to establish and improve their knowledge, thus creating new competitive
advantages and consequently improving competitiveness cluster, region, and state as
a whole.
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mmobilization of working capital at the time of a finding in the process of delivery.
The size of these costs 18 defined as the value of the commodity mass, and the
effect — as a result of reduction accelerating delivery of goods [13].

To calculate the above-described effects of proposed methodological approach
(Table 2), which 1s based on the method of determination socioeconomic effect
formation of the transport-logistics cluster, which is offered by Derhachev V.A.,
Domaskina O.P., Motsarenko V.1., Tarakanov M.L. [14]. In calculating the individual
cconomic effects was based on methodological approaches by Khariv P.S.
(innovations) [15] and Kuhayevskiy A.A. (use of a single commodity distribution
base) [13].

Table 2
T'he methodical approach to evaluating the economic efficiency
of cluster systems [based on [3, 13, 14, 15
| No | Index Formalization

| Ml i _Ez (Co"gj"Q)*Pi,

where E; — effect of innovation within the cluster, monetary
The effect of units; Cy — cost of production per unit to the introduction of

joint innovation | innovations, monetary units; C; — cost of production per unit
| | after the introduction of innovations, monetary units; Py —

annual output of the introduction of innovations, t; P; —
annual performance after the introduction of innovations, t

Ea = Cs — C,,
The effect of where E, — effect of the use of outsourcing, monetary units;
2 outsourcing Cs — independent production costs of this type of work or
| services, monetary units; C; — cost of acquisition of works,
services in outsourcer, monetary units
E, = rmo — “rmys
where E, — effect of risk sharing between members of the
The effect of cluster, monetary units; Cy,,, — annual cost of risk
y | the allocation of | management measures to reduce the size of possible damage
risk between to the formation of the cluster, monetary units; Cppp, —
cluster members | ;nnual cost of risk management measures to reduce the size
of possible damage after the formation of the cluster,
monetary units
B¢y = Ig = 1,
| The effect of | Where E¢; — effect of sharing infrastructure, monetary units;
s | sharing I, — annual operating cOsts of infrastructure to form a
mifrastrichire cluster, monetary units; /; — annual operating costs of
| infrastructure after the formation of the cluster, monetary
units
Et - Cto e Ctia
| The effect of where E, — effect of reducing transaction costs within the
5 {f;jr:};ilgt%on cluster, monetary units; Cy, — annual transaction costs to the |
Cos{g formation of the cluster, mqnetary units; C¢, # 311111131{ ﬁ e
transaction costs after forming a cluster, monetary units




Ending of Table 9
E rh — TO = Tla |
where E,, — effect of creating a single commodity
 distribution base, monetary units; Ty — cost commodity magg
The effect of | to create a single inventory distribution base for this type of

the creation of a cargo, monetary units; T; — cost commodity weight after the
single product | creation of a single commodlty distribution base for this type

® | and distribution | of cargo, monetary units |
base for each P EOE '
traffic 365 ’
where t — a number of days required for delivery of cargo;
Q - annual traffic volume, t; P — price of a ton of cargo,
monetary units; 365 — duration in days.
Thqintegral ETLC = Ei in+Eanl+Eer(l+EC[ in+Et>(ki
indicator of il i
7 | cluster i e X

where ki — weight of each type of effect, which 1s
determined by an expert

economic
efficienc

The methodical approach allows evaluating the efficiency of transport-logisﬁa
cluster based effects generated within the cluster.
As stated earlier, TLC is one of the most effective forms of economic organiza

e =

and interaction of all participants in the transport and distribution process. Moreova,

this interaction provides maximum integral economic effects TLC Eﬁm:! P8 with
minimal logistics costsS;jy: -

integr. _
Efric

where i — of subjects transport-lg =1; 1); J — logistics function to
maintain traffic at TLC (];"'1 J), k sy ﬁi‘;—ser ﬁes '- K); Djj — ir come of i1
subjects to perform the j-th logistics functior R ik e
costs of z-th S“bjeﬁts @@f I Aok



particular, with regard to companies that

are 1n a cluster, the manifestations of

eCONOMIC ei‘t‘icie*ncy are a variety of economic effects and improve the quality of
soods and service, cost reduction, material consumption, capital intensity, the
complexity of production, increase productivity, increase profits, etc. [17].

anhRal s L
) RN
N
LS WS
\ N
- Reducing barriers to industry entry
POWRPLERE £ e SR I

»  Reducing costs through economies of scale

T T i e —— i i T oy

T rar— T R ———

. The ability to engage the authorities in solving
common problems

e . ——— S p—

h—hﬂ-—"J

— . — - = B e ey e i, —————— il

i o

o Lhe development of innovation, progressive
technologies through close links with developers ‘

#T%sewélioﬁoﬂf?n&ﬁMenm and the possibility
- of competition within the cluster

~ Intensive exchange of information, financial,
innovative resources

—

processes; investment small businesses at the
- expense of members of the cluster, and thus the
oppaortunity to stand in the market in competition
| with large foreign firms

] '_ﬂ—‘—-_‘lm i e
]
1 1
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od | v deve ent of competitive regional policy and
wlied in the developme
technique can be ap|
public programs for the reglon.

Key indicators that can bhe used
luy,lsnuuluxlu are in Table 3.

| in determining the efficiency of the Lransport.-

Table 3
Key indicators of efficiency ( of cluster members
1he ’fll'h;‘f?l" The purpose of Indexss
No | of evaluation cvulua_nion
levels BT TR
Determine the | Profitability, sales; the level of

Companies — | feasibility of entry expenses; productivity; materials
| | members of | into the cluster or the | consumption of production; the capital
the cluster effectiveness intensity of production; the complexity
amenities of products,
Evaluate activities of | Filling the regional budget; optimizing
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. sed on a system of indicators used
at the macro level (the number of new jobs, reduction level of unemployment

payouts, budget revenues (members of the cluster), the volume of attracted foreign
‘nvestments, the amount of received new projects, changes in the innovative capacity
of the region (state), and export volume and so on.), at the regional level (indicators
reflecting the decrease in social tensions, environmental safety issues or imprové
infrastructure and‘O‘thGI‘S), at concretion company — by cluster (profitability, sales.
spending, pro'duc*tlwty, materials, capital intensity, complexity of products, etc.), at
research 1nstitutions (rating institution, the impact of scientific, technical and
innovation, citation index, volume of research, etc.) and educational institutions
(share of additional educational programs (including copyright) in the curricula of
schools, the proportion of subjects profiled nature graduation classes (courses) in the
curriculum, the proportion of students (students, job seekers) — winners of

competitions at various levels in their total population, the number of PhD and
master’s theses and others.

Conclusions

At the present stage of development of the theory of clustering, the cluster should
be considered not only as a form of business combination, as well as an innovative
organizational form of effective management of integrated supply chain.

The proposed methodology for evaluating the effectiveness of creation and
development of transport and logistics cluster is based on the fact that the
etfectiveness of cluster interactions should contribute to a synergistic effect in the
economy. Among the effects that provide synergies within the cluster identified: the
effect of joint innovation, the effect of the use of outsourcing, the effect of risk
sharing between members of the cluster effect of sharing infrastructure, the effect of
reducing transaction costs, the effect of forming a single commodity distribution base
for each type of traffic.

The effectiveness of cluster activity is formed by a combination of integral
indicators prevailing classification based on different approaches and criteria: social
and economic values, qualitative and quantitative parameters, factors of extensive
and intensive development, special requirements and more. A clear definition of
performance criteria for cluster systems can form a system of indicators with defined
parameters and reveal the qualitative and quantitative performance indicators at all
levels of operation of the cluster. *_ =

Ihe system estimates the efficiency of the generated cluster, includes certain
cvaluation criteria, including determining the available capacity of ente prises, the
impact of the enterprise cluster on the industry in the region, company image cluster
In the degree of innovation of the industry, commercwl}zamg of new ‘teehnologl:]‘{,;;-
the scope of works (services), the number of employees in the industry, inves
fixed assets, the level of cooperation and trust, creating the nfr m ure necessary
for the deve]opment of the cluster, entel‘ing a new level of A
geographically close cluster members, government support for them- (e S

The basic indicators of efficiency of the cluster men bers tha:t
a5sessing the feasibility of entry each participant in the Ulmm* _' MR
broposed conceptual and methodological approaches Wﬁ e D oy e oL+
formation of transport-logistics cluster devalapmm. aml e
nfrastructure, the creation of modern logistics termi s,mt FYPNEER
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teraction between business and state and education, provide a SYnergistic effocy 3
their activities, which 1n turn led to the innovative activity of strategic partners TLe
orowth and promote economic competitiveness at both national and regiona] leve]
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