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Abstract: The aim of the article is to present the proposedehof an international innovative logistics ckrstwhich
aims to stimulate the renewal of the economic gatkof all interested partners with a focus on ithetallurgy. Experts
analyse ongoing changes and trends that have edféctsiness and logistics processes and defingircérénds that
could lead to an improvement in the situation, salthe use of a "Cluster strategy". The subjeth®fesearch is the
analysis of the cooperation between internationgdngific organizations, research centers and camepawithin the
proposed cluster. A model of the structure of thester was created, which will make it possiblertonitor global
processes in the field of economics and logisficsmulation of the production of a new product ywasformed to verify
the proposed cluster's expected effects. Theredonegdel was used to determine the value of thepaomto capture
complex links. This model is based on Method DCkgistructural analysis principles to objectivelyakiate the
influence of factors affecting the change of costeptial in the immediate vicinity of the entergrisDuring the
verification of specific data, the considered petfevalue was quantified, and obtained resultsvelothat synergy
effects could be expected. The verification reshtawv that the interaction and cooperation betweévrersities, research
centers, and industrial enterprises at the intenmaltlevel can be made more efficient with an eaghon effective and
lasting cooperation in the field of innovation @edhnology transfer.

1 Introduction market efforts and concentration, allowing the give
The characteristic feature of the development of @mMmpanies to achieve great results [1]. )
socioeconomic strategy is using a "Cluster strate@gof. Using a sample of 310 cluster companies in Zhejiang

M. Porter introduced the cluster definition. Theisters We find that a cluster company will increase itsggmsity
were initially based on a given area's competitivior more geographic cross-border searches than loca
advantage, and the corresponding cluster partitipgere ~Searches under competitive pressure [1].

concentrated exclusively on a geographical basisis Geographic clusters have been recently displaces by
research, Porter emphasized that it is necessapnmbine Promising new type of clusters - innovative cluster
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Innovative clusters are particularly typical fodustrially —other organizations, such as universities and eeien
developed countries, such as the USA, Canada,, Italgsearch centers. The synergy effect of all pastner
Germany, Czech Republic, and others. However, #éney activities in the cluster determines the stablenpetitive
also starting to appear in developing countrieshsas socioeconomic development of the selected indlistria
India, Brazil, or Russia. This type of the clustiffers fields and territories at the regional and natidaaél and
because the companies that form a part of the givélme international level.
association do not necessarily have to be locateithe The empirical results show that industrial clusters
adjoining areas. The objectives of such associateme development attracts and promotes a large number of
mainly  directed towards improving economicintermediary  service-oriented  organizations  and
competitiveness, developing the given field anéhstitutions providing research and development and
technologies, increasing economic activities in gheen technical support, providing an innovative incubati
area, preserving export of products and servieeljaing platform. The government's policy should be biased
operating expenses and product cost, or securing a@owards establishing an effective mechanism for the
preparing highly qualified specialists [3],4]. interaction between scientific and technologicabivation

An analysis of the available works related to theand industrial clusters to achieve a good situatibthe
research of "Cluster models" shows that large, omedi interaction between the economy and science and
and small companies utilize the stated models bais¢ide technology [7].
following basic principles [5]: When creating industrial clusters, special attentio

« improving technologies and production_should .be paid to impleme_znting the_ cluster. strategy

processes when introducing innovations’ Interaction among partners, Implementlng the intiova

« interaction with educational and scientific an@"d investment policies, and optimizing the managem
research institutions of business processes and logistics. This task b&an

. achieved by the modelling of the proposed clusigr [
* professional growth of company employees,  the cOvID-19 pandemic has led to a worldwide
 establishment of a unified legal, informationeconomic crisis. According to the prognosis of tterld
technological, innovative, and financialBank, it is expected that the gross domestic prio@GIDP)
environment, will significantly drop in 2020 due to the COVID-19
« creation of specific general (unified) companypandemic (Figure 1). Apart from that, it is expecthat
business  policies and strategies i,grpwth rate will be reduced by more than 13% in(®02
international economic activities. (Figure 2). Due to the blockades related to COVED-1
introduced in many countries, the largest productio
Feountries' production sector completely stoppede Th
industrial production in these countries is linkiedthe
global trading network, and the COVID-19 pandered |
to outages in the supplier-customer chains. Theéagwer
transport volume significantly dropped due to tuction
of world trade (Figure 3) [9,10].

The cluster demonstrates that which for some peop
at first, may seem paradoxical: that these compathiat
compete can cooperate if it is a favourable codioera
based on the win-win principle [6].

Cluster policies provide system integration, basad
innovations of large, medium, and small companied a
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Figure 2 Dynamics of trade growth

Figure 3 Trends in Container Shipping and Exportiéns

Experts analysed changes and trends from the st ttime. During the crisis related to the COVID-19 gamic,
have affected trade and logistic processes anchalefithis trend has become especially important [11].
specific trends that could improve the situatiomeyr As the novel COVID-19 pandemic unfolds, it has
include dumping, developing partnerships, coopemati become necessary to reduce face-to-face contaatting
combining services, implementing the latest 1. Tto lesser network synergy being produced in anvation
technologies, developing services and partnersh@pluster. The transformation into a Digital Innowatti
contracts, preparing strategies, and post-crisisspinside Cluster, which is less affected by physical distatt can
the companies [11]. In this work, the attentiofiosused still maintain the networks' effectiveness, canttme key
on specific trends that include the development dftrategy for the future Innovation Cluster [12].
cooperation and partnerships in industrial companie
universities, and R&D centers and the introductbhT. 2  Methodology

technologies. ~ Companies are starting to cooperate, The cluster theory and innovation logistic cluster
develop unique complex offers for customers, asdaa reference model consists of four main blocks, giwadly
result of that, enforce their joint positions byndsining 4 cluster core, service facilities, and additiorsald
their services. Optimization and digitalizationte area auxiliary objects. These blocks must ensure anvatixe
of L.T. technologies have been a discussed topia fong  character of all cluster members [13]. That is vihis
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necessary during the first stage of the clustetdishment and the integration of the entire cluster is fundatal. The

to determine all blocks' main potential particigant industrial metallurgy field is strongly developed the
Czech Republic as well as in Russia. That is whysiun
2.1 Clugter core universities were also included in the cluster, niyaio

The proposal envisions that the cluster core wilthe conduct employee educational exchanges to genanalte
Mining University - Technical University of Ostraveihe spread knowledge. The main participants thus wéll b
university is a concentrated source of many skKiltsyds, companies and research organizations from the lmejial
relations, and partnerships. The university codpsraith complex.
the public as well as private companies. It activel
conducts international education and project emging 2.4  Auxiliary objects
activities, and it is a source of highly qualifiedrkers. It Auxiliary objects are optional outsourcing objects.
also has its center of commercial technologies arflthough this block is optional, the cluster theatlows
sufficient resources. That is why it seems to betaral for significant reductions of the cost of outsouogriof
choice to select it as the proposal's central anteleader. selected processes since incorporation in a clastates

long-term partnerships, which operate under better
2.2  Servicefacilities financial conditions than individual orders.

Service facilities include communication networks, Some of the auxiliary objects include customs
warehouses, manufacturers of machines and degivedl, proceedings and inspections, wholesale companies,
and medium companies in metallurgy, and energyisurance companies, security agencies, audit coieqa
suppliers. Participants of this block can also benvironmental centers, and others.

international companies and entities. Apart from that, it is recommended to establish an
advisory body for securing interaction between the
2.3  Additional objects involved participants and the state and distrithauities

Additional objects are companies and organizatadns in the form of a coordination council for strateplanning
an educational and innovative orientation and oth@nd for attracting investments for the cluster ttgwaent.
business partners who secure investments and imteod Figure 4 shows the graphic model of the organiratiand
new techn0|ogies_ This block providing a Synergﬁcﬁf functional structure of the proposed cluster.
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Figure 4 Graphic model of the organizational anddtional structure of the proposed cluster
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A model of the business processes and managemeéntring the production of the stated final produbg key

needs to be prepared for the cluster's succegsfuhtion

role, i.e. antifriction enamel coating, is playeg the

and development. The proposed information modéh@f chemistry, technology, and metallurgy fields [14].

fundamental business processes of the clusteoisrsm
Figure 5.

The analysis was focused on the development of
innovative technology at work in the association -

The preparation of the model of the proposed dlissteenterprise for the production of innovative paiwaisd

primary business processes
managerial structure. It is necessary to use @ruiment to
administer information and I.T. technologies towgashe
efficient operation of such complex systems. Thadet
requires computer modelling with the objective wfating
a unified information space. The expected consexpseof
using the proposed model of the integrated logidtister
stated in Table 1 were analysed to define and siskes
economic effects/impacts of the proposed cluster.

It generally applies that the most crucial effeating
the early stages of the cluster development isesgmted
by cost reduction and social effect.

An example of an industrial production-researcisteu
in the metallurgical area was used to verify theppsed
cluster's expected effects. The experimental task to
prepare a new, antifriction enamel coating of tbéngd
specifications for use in the aviation field - belpters.

revealed a complicateairnishes Chotkovo (NPO LKP Chotkovo), MUCTR and

“Institute for High Purity Substances and Reage(gait
of the Kurchatova Nuclear Research Center) and an
extensive economic analysis, which also confirmieel t
effectiveness of the cooperation of selected estitithe
company, MUCTR and the scientific research center
"Kurchatova Nuclear Research Center".

A complex and structured production distinguishnes t
clusters in the industrial sector. That is whysihecessary
to have a tool that will make it possible to captand
monitor these complex relations. A tool is needed f
calculating production, prices, wages, expenses, int
individual parts of the Cluster. Semi-finished pwots are
exchanged among these Cluster parts (internal and
external) due to the created relations. Structomatlels
appear to represent a suitable tool that hastabates for
capturing these required relations.

1
- marketing research;
- collection;
- processing and accumulation of
information in a single Information
Center;
- development and implementation
of information and control systems

4
- managing relationships with

suppliers and consumers using
logistics concepts:

5

supply management of raw matenals,

matenals, electricity, equipment

6
development management and
efficiency improvement

13
control of the fulfillment of
contractual, contractual and
subcontracting obligations by
supply chains and business partners

2

strategic planning for the
development and
introduction of new
technologies and
innovations, which are
developed in the competence
and innovation center

N A

Coordination control center

(VSB-TU Ostrava has sufficient
\a resources to perform this function)

.

10

management of distribution
(sale) of finished products
of the metallurgical
industry

3

establishing mutually beneficial
partnerships with managing
authonties, financial structures
and interested business partners
to attract investment in
development

7
management of ternunal
warehouses and logistics services

8

freight management, dispatching

9

foreign trade management and

export development

1
financial flow management

12
environmental and environmental
management

Figure 5 Proposed information model of the fundataldousiness processes of the cluster
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Table 1 Economic effects/impacts of the proposesie

Model consequence

Effect

Improving the quality of the logistic integrationf dhe
participants of the supplier chains based on a biaization of
economic relations and the establishment of pastigr
mutually beneficial relation

Increasing the income and profits of the parti¢igat

Reduction of the overall and operation logistic enges,
including cost reduction related to transport amdcessing
time.

companies through the synergy effect, increasing
employee qualification.

Increasing production of the given products.

Improving the quality of the logistic services, lieasing the
number of service

Information and communication reliability, accuracgnd
timeliness

Improving the quality of the logistic services.

Securing coordination and interaction of individs@nsport
types and other participants based on the creafianunified
space (4PL provider) and the implementation of
information and control syster

tkl‘r?creasing profit and GDP growth
.based on the logistic integration and introductén

Increasing profit and GDP growth based on the gngw
volumes of the givecompany productior

Vlinnovations.

Increasing export of given products.

Securing advanced reproduction and balanced dewelatpof
the metallurgical industr

Social effect.

Creation of new jobs.

Structural models capture the field-to-field baknc

inside of the proposed system. Wassily Leontief edm The following balance (distribution) equations weised

these models as an “input — output analysis” [#5k a for
descriptive model, the original objective of whistas to
display reproduction process relations at the natio
economic level [16]. Nevertheless, the model has
gradually expanded to the company level. A stmattu
model of the Leontief type describes the conditiohan
equilibrium between the sources and the needsmitte . _
modelled system. A structural model of the Leontygle X; -
represents a static linear model of an economiesythat
quantifies the flow of products, raw materials, rgiyeand
other production factors inside of any productiony

the calculations [18]:
X, =X0,x;+Y  ij=12..n (1)

Xp =20 x;+Z;  ij=12..n 2
where:
total value production of th# field (i =1,2,...,n),
total value consumption of the production ofifhéeld
in thej™ -field of the given production-consumption
systemi j=1,2, ..., n,
total value of the sales of tiiefield (i =1,2, ..., ),

consumption system as well as between such a sgstdm p, _nymper of fields of the given (production-consuropyi

its surroundings during the considered time period.

To simulate the synergy effects of the proposestefy 7
part of the structural model for determining théueesof a
given company was used. The model was created based
the DCF method, using the structural analysis fples

economic system,
value of primary operating costs of thi branch
(materials, energy, services, wages).

Based on the marketing, production and financiahgl

for an objective assessment of the impact of thfathat 514 documents from the operative database, a atibmul
affect the potential cost changes in the immedias the revenues and expenses, income statemer@asid

proximity of the given company [17]. We use Method:,

w for the planned final products - enamelledticga

DCF (discounted cash flow) for valuation of busB®S ,,rsyant to various specification - were simuldtecthe
This method is considered to be the most accuratiem proposed cluster: Enamel 1, Enamel 2, Enamel 3nEha

for valuing this type of asset, compared to theeoth, ¢or 5 period of 10 years. Table 2 — 7 shows glasof

available valuation methods (e. g. capital ass&ing ine
model and economic value added).

executed simulated calculations.
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Table 2 Total value consumption of the productiogyadrat) and total Y value of the sales (ll. drat) for time period n

I. quadrant Il. quadrant
Y Y
Product |Enamel 1| Enamel 2| Enamel 3 | Enamel 4| Other " Price [EURK
Enamel . 0.64¢ 1.12] 50,00( 51¢€
Enamel : 1.49¢ 551,00( 562
Enamel 110,00( 694
Enamel . 32,00( 93¢
Othel 31,00( 1 00(

In the case of Enamel 1, the coefficients of On the basis of these data, the total tonnage of
consumption (specific consumption) of Enamel 1 patsl production of the individual products listed in Tal3 is
are defined in Quadrant I, of which 0.645 tons arthen calculated, which ensures both the mutual
consumed to produce one ton of Enamel 2 and 1di&l t consumption of these products resulting from the
to produce one ton of Enamel 3. In Quadrant Il, theonsumption coefficients listed in Table 2 Quadiaamnd
slingshot is defined as the sales volume of Endm&he the volume of sales of these products to exteumstbeners
same is true for Enamel 2. listed in Table 2 Quadrant Il.

Table 3 Total X value of production for time period

Product Units of measur X

Enamel . t 560,00(
Enamel ; t 599,00!
Enamel . t 110,00(
Enamel . t 32,00(
Other t 31,00(

Primary operating costs are consumed to produce thterial, energy and service costs consumed for the
products listed in Table 3. Table 4 shows the tBtedlue production of individual types of products.
of primary operating costs, which is based on tira sf

Table 4Z value of primary operating costs for time perio(Quadrant IIl)

Operating cost

Products | Units of measure Enamel 1 Enamel 2 Enamel 3 Enamel 4 Total cost$
Material 1 EUR 0 139,841,12 0 0 139,841,12
Material 2 EUR 122,407,42 0 0 0 122,407,42
Material ¢ EUR 61,962,49 0 0 0 61,962,49
Material ¢ EUR -1,478,48 24,355,12 -2,749,75 | -3,444,64. | -32,028,06
Material ¢ EUR 14,605,32 0 0 0 14,605,32
Material € EUR 6,006,96. 0 0 0 6,006,96.
Material 7 EUR 9,176,47. 5,491,77 782,55( 204,69! 15,655,49
Energy EUR 19,406,90 17,507,25 3,604,44. 196,19t 40,714,80
Services EUR 7,263,52 5,859,95! 1,341,45 560,63: 15,025,55
Total cost EUR 239,350,56 | 144,344,98 2,978,68 | -2,483,01 | 384,191,11

The revenues of the individual products in Table 5 Table 5 Income statement calculation for time prio

below are based on the values of Table 2 Quadrahihé Income statement

operating costs in Table 5 are based on the totas disted Operating

in Table 4. The profit of individual products arettotal | Product Revenues Costs Profit

profit are calculated from the difference betwesrenues EUR EUR EUR

and operating costs. Enamel . | 25,800,00 | 239,350,56 |-213,550,56
Enamel : |309,662,00 | 144,344,98 | 165,317,01
Enamel . | 76,340,00 | 2,978,68 | 73,361,31
Enamel . | 30,016,00 | -2,483,11 | 32,499,11
Othel 31,000,00 0 31,000,00
Total 472,818,00| 384,191,11 | 88,626,88
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At the end of the baseline period's structural mdatle individual time periods is identical to the initisiructural
profit of the products (Enamel 1 - Enamel 4) arainole model structure for the given time period (n). Mébsi:
cluster is known. The total profit of individualams then inputs for the given time period were applied testh
enters as a fundamental parameter for later detation  structural models. Their definition is not easy asguires
of cash flow. significant knowledge and experience when, for eplam

determining a realistic development prognosis af th
Table 6 Simulated income statement calculatiottifoe period  planned inputs. As part of the conducted simulatibe

n+ 10 year expected price increase at the output amountiryG&o
Income statement and the price increase at the input amountingGvere
Operating used.
Product Revenues Costs Profit Simulated income statement and Cash Flow
thous. EUF | thous. EUF | thous. EUF calculations for time period n to n + 10 yearstievsed in
Enamel . 0 79,83: -79,83: Table 6. During time period n+1, the revenues dedpgs
Enamel : 13,70¢ 17,03. -3,32¢ a result of the cooperation within the frame of @iaster
Enamel . 84,61+ 21z 84,40 due to internal handovers. The expenses decreasetbd
Enamel . 57,15 14¢ 57,00 the cooperation, sharing knowledge, and using iddai
Total 155,47 97,22: 58,25( partners' technologies within the frame of thetelus

The resulting cash flow used for valuation is thamn

At the end of the structural model in the periog b0 by the difference between revenues and costs gifiim
years, the result of management of individual potsiu Structural models (profit of partial structural nets) and

(Enamel 1 - Enamel 4) and the whole cluster is kmow by deducting the change in working capital. The
calculations show that there is an increase inFlas in

The structural model's dynamization was conduated fthe monitored period of 10 years (n + 1 to n + di@ to
the subsequent ten time periods. The dynamizason the individual partners' cooperation, knowledgerisiga
necessary for determining the income statementhef tand use of technologies within the cluster (Table 7
partial periods. The structure of these structmadlels of

Table 7 Simulated income statement and Cash Fléaulegion for time period n to n+10 years

Period n n+1 n+2 n+3 n+4 n+s n+6 n+7 n+8 n+9 n+1¢
Revemues thous. EUR 472,818 | 130,093 | 132,695 135,348 138,035 140,816 | 143,634 | 146,506 | 149436 152,423 135473
Enamel 1 25,800 0 0 0 0 0 0 0 0 0 0
Enamel 2 309,662 | 11,470 11,699 11,933 12,172 12,413 12,664 12,917 13,173 13,439 13,707
Enamel 3 76,340 | 70,801 72,217 73,661 75,134 76,637 78,170 79,733 81,328 82,954 84,613
Enamel 4 30,016 | 47,822 48,779 49,734 50,749 51,764 52,800 53,856 54,933 56,032 57,152
Other 31,000 0 0 0 0 0 0 0 0 0 0
Operating costs thous. EUR | 384,192 | 88,596 89,785 90,683 91,590 92,505 93.430 94,364 95,308 96,261 97,224
Enamel 1 239,351 | 72,993 73,723 74,460 75,203 75,956 76,716 77483 78,258 79,041 79,831
Enamel 2 144,345 | 15,573 15,729 15,886 16,043 16,203 16,367 16,531 16,696 16,863 17,032
Enamel 3 2,979 194 196 198 200 202 204 206 208 210 212
Enamel 4 -2.483 136 137 139 140 141 143 144 146 147 149
Enamel 3 o0 0 0 0 o0 0 0 0 0 0 o0
Profit thous. EUR 88,626 | 41,197 42,910 44,665 46,465 48,311 50,204 52,142 54,128 56,164 58,250
Working capital changes
thous. EUR 0 -14,633 88 90 92 93 95 97 99 101 103
Cash flow changes caused by
working capital changes
thous. EUR 88,626 | 55,850 42,822 44,575 46,373 45,218 50,109 52,045 54,029 56,063 58,147
3 Result and discussion COVID-19 pandemic is the establishment of specific

The COVID-19 pandemic caused extensive financidhnovative field clusters (contrary to the classic,
difficulties in the area of worldwide trade and iktigs.  9eographically-oriented clusters) since the objestiof
The global financial crisis has forced many comeario Such field-oriented clusters mostly focus on insteg the
address the efficiency of all business processgis flach €conomic competitiveness level and on securing the
production and  non-production company musdevelopment of the selected field. o
continuously look for possible sources of compegiti A model of an international innovative logistic ster
advantages in its processes [20]. One of the pitissiof ~Was proposed as part of the project. Its objectilebe to

how to face these negative consequences relatéiaeto Stimulate restoration of all partners’ economiceptal in
the metallurgy area. In order to define and astess
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economic effects of the proposed cluster, the dggec and education and in the management and orgamzatio
consequences arising from the proposed model of thgstem, as well as action coordination, information
integrated logistic cluster were analysed. exchange, mutual influencing among individual conmigs
Due to the expected flows of information and data, and transfer of technologies. From this perspecfives
recommended to create a unified (shared) informatigecommended to use a “strategy cluster”, by medns o
space, which can be implemented, for example, iR,SAwhich you can create and use a unified computer
enabling effective implementation of research anohformation system model for structuring and dimiting
development activities focused on ongoing coopemati  the tasks of the participants of innovation prgeahd
innovation and technology transfer. processes in the production area, which would afamw
The example of an industrial scientific-productiormonitoring the global processes in the areas of the
cluster in the field of chemistry and metallurgysnesed to economy, logistics and management of important
verify the expected effects. the innovation prosessinternational centers.
specific subject was the development of a new faibti- The subject of further research will be an analgis
enamel coating with defined specifications for use the cooperation among selected international rekear
aviation - helicopters. The possibility of makinget organizations, science and research centers angecoes,
innovation process more efficient was analyseddeioto the objective of which will be a simulation of the
reduce the costs of product innovation and produocti restoration of the economic potential of all thetpars in
processes through the use of synergies from thiee area of metallurgy, and the provision of a mmeaki
cooperation between selected research centres aytergy effect based on innovations and sharinthef
educational institutions and manufacturing companie  economic interests of all participating partnershini the
Based on the marketing, production and financehgl framework of the supplier chain.
and documents from the operational records of
stakeholders, the calculation of the plan of reesnand The following effects are expected within the
costs, profit and cash flow for the planned finaducts - framework of the proposed international innovative
enamel coating according to various specificationgogistic cluster in the area of metallurgy:
Enamel 1 - Enamel 4 was simulated for a period®f 1 increasing the income and profits of the

years. o . participating companies by means of a
As part of the analysis, it was found that with the synergy effect, the introduction of innovations
effective cooperation of selected entities, costa be and increasing employee qualifications

significantly reduced, for example, for materialigmnent, . . ) o .
tests and human resources, etc., by using the gigtier improving the quality of the logistic services

effect of the cooperation. The calculations shoat there of the given participants,

was a reduction in costs in the monitored perictofears  increasing profit and growing GDP based on
due to individual partners' cooperation, knowleslgaring, the logistic integration and the introduction of
and the use of technologies within the cluster. Tdtel innovations.

profit and cash flow increase within the createdstr

during the monitored period (n +1 to n + 10). The most important step during the project

The verification results demonstrate the functiimaf commencement stage (cluster establishment) is idgfin
the proposed model and its suitability for applmatin  the four main parts of the cluster, and the prdjmraf a
economic practice. However, it is necessary towar@a graphic model since such a model allows the patenti
that the expected effects depend on the qualitghef participants to unambiguously define the roles bf a
entered inputs for a given time period. As we halveady partners included in the cluster. if we considee t
stated, input definitions require significant kned$ie and expected information and data flow, it is recomnehtb
skills during the stage when a realistic developgmegreate a unified information space, which can be
prognosis of the planned inputs is being preparedt is  implemented in, for example, SAP.
why a precise quantification of the achieved syperg In order to verify the expected effects of the g
effects depends so much on the quality of the inpgluster, a production simulation was executed lierriew

parameters. product - antifriction enameled coating pursuantdbous
specifications for use in the aviation field - belpters. the
4 Conclusions conducted calculations and obtained results have

A typical feature of modern economic development igemonstrated that it can be expected that the giyeergy
the transformation of developed countries intoa stage  effects will be fulfilled.
in the formation of innovative companies - buildiag The already implemented project showed that the
economy particularly based on the creation, sperati cooperation of selected scientific organizationsersific
utilization of the given knowledge, i.e. innovativeresearch centers and companies in the field of =tem
development. The innovation activation process irequ and metallurgy brings economic effects. But due to
fundamental changes in the structure of socialystion legislative, legal and international restrictionsda
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sanctions, complicated public procurement procedang
the inactive participation of many organizationssivery
difficult for Russian companies and research oggions
to establish effective cooperation with foreigntpars. We
assume that the proposed model will be able tooreso
the different legal and legislative conditions aftgntial
collaborating partners - both from the corporagtdfiand
research centers and universities.

We believe that the proposed innovative logistics

cluster can facilitate the interaction and cooperabf
universities, research centers and industrial comegaat
the international level with an emphasis on effextind

continuous cooperation in the field of innovationda

technology transfer. the proposed model shouldbteta
define the possibilities and limitations of the pemtion
of individual stakeholders relatively preciselymaximize
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