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Abstract — The subject of this study is the organizational and
economic relations arising in the process of interaction of virtual
companies with the companies manufacturing technically sophis-
ticated products. Using the research results, the mechanism of
interaction of virtual companies with public and private compa-
nies on the basis of public-private partnership when creating
joint ventures for the production of innovative products is sub-
stantiated. The purpose of this article is to justify the mechanism
of interaction of virtual companies with public and private com-
panies on the basis of public-private partnerships. As a result of
the research, the following tasks were solved: the stages of creat-
ing a virtual company were identified, the need for specialists for
the creation and functioning of virtual companies was identified,
a mechanism for the interaction of a virtual company with public
and private companies on the basis of public-private partnerships
was formed. Interaction of virtual and public and private com-
panies on the basis of public-private partnership was revealed,
providing mutual compensation of their shortcomings and
strengthening of advantages, the manifestation of the synergy
effect by attracting advanced competencies of individual firms,
creative teams, and individuals.

Keywords — virtual company, formation stages, state, private
business, CALS-technologies, interaction mechanism, public-
private partnership, partner relations.

I. INTRODUCTION

The constant change in the competitive situation on the
market of technically sophisticated products leads to the emer-
gence of new forms of their production. One of such new
forms is virtual companies (VC), which get more and more
developed both abroad and in Russia [1, 3]. The interaction of
the public and the private sector with the involvement of VC
allows one, on the one hand, to increase the efficiency of
budget financing of the companies, and on the other hand, to
create favorable conditions for innovative activity for the pri-
vate sector.

In fact, the state and business are becoming equal and in-
terested partners for creation and development of innovative
technologies that can ensure the competitiveness of the entire
Russian economy. In this regard, the justification of the mech-
anism of interaction between VC and public and private com-
panies on the basis of public-private partnership (PPP) is very
relevant, especially taking into account the latest trends in the
global economy.
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The key objective of applying the PPP mechanism is to at-
tract innovations, technologies, capital, and experience of pri-
vate companies (organizations) in this area to increase the ef-
ficiency of use of the federal budget and companies’ assets.
The PPP participants are the state and entities (commercial
organizations, virtual companies) of the private sector of the
economy [2, 5]. Therefore, it is advisable to attract VP for the
production of innovative products in the framework of PPP.

On behalf of the state (public partner), the following types
of organizations can play the role of participants in the PPP:
state authorities; federal state companies and institutions; fed-
eral state commercial organizations (state unitary enterprises,
federal treasury enterprises).

On the part of the business (private partner), partnerships
may include: commercial and non-commercial organizations
of various legal forms with or without state participation
(joint-stock companies, virtual companies, including creative
teams and individual natural persons).

Before concluding an agreement (contract) on interaction
between a joint venture (JV), created by public and private
partners based on PPP, and a VC, it is necessary to evaluate
the possibilities of VC in the production of technically sophis-
ticated products. If the characteristics of the VC do not meet
the required ones, then it is necessary to initiate the creation of
a company with the required characteristics.

VC is created by combining on a contractual basis compa-
nies, organizations, creative teams, and potential employees
involved in the product life cycle (LC) and related to common
business processes. VC, like any ordinary company, has a cer-
tain life cycle: "the emergence of a need for partnership — de-
sign — implementation — operation — termination of activity".
At all stages of the life cycle of a virtual company, special
methods and tools are used to improve the quality, reduce the
complexity and time of the work. Therefore, the lifespan of a
VC is determined by the duration of the project or the life cy-
cle of its products.

Il. METHODOLOGY

A systematic analysis of the tasks solved by the VCs, as
well as the specifics of their functioning [6, 7], showed that
the foundation of a VVC is associated with the intelligent mod-
eling of the interaction of complex, heterogeneous, distant
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companies, creative teams, and potential employees. When
performing such analysis, it was found that the creation of a
VC can be implemented in four stages. Table 1 provides a list
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of the key stages of the creation of the VC and a summary of
the main work at each stage.

TABLE I. STAGES OF A VIRTUAL COMPANY CREATION
STAGES OF A VIRTUAL COMPANY CREATION
Stage 1 Stage 2 Stage 3 Stage 4
Development of scientific ap- VC design VC foundation VC operation

proaches and recommendations

1. Development of the con-
cept and recommendations
for creation of a VC taking
into account the information
of positive experience of VC
operations.

2. Development of the re-
quirements for VC foundation
taking into account the most
recent IT.

3. Development of the pro-
cedure of VC foundation and
its key point testing for a cer-
tain research project.

4.Use of the knowledge

-
1. Reasoning of the idea of

production organization.

2. Assessment of economic
feasibility of the project.

3. Modelling of the VC op-
eration using software tools.

4. Assessment of the tech-
nical feasibility of the project.

5. Definition of the require-
ments for the automated pro-
cess support tools for the VC
foundation and operations.

6. Development of the project
of VC foundation taking into
account the results of stage 1.

models of VC
interactions.

-~
1. Creation of the VC infra-

structure.
2. Design of mathematical
participant

3. Creation of IT for support
of the VC operation processes
based on the use of recent
CALS-technologies.

4. Construction of multilevel
user-friendly interfaces among
the agents.

5. Prototyping and  pro-
cessing of the business opera-
tion procedure within the VC

1. Launching the man-
ufacturing of technically
sophisticated products.

2. Resource planning
advanced  competency
involvement.

3. Provision of opera-
tion of the process infra-
structure.

4. Coordination of the
operations, process
monitoring, control of
the activities.

5. VC termination.

and work experience in this
field of the actual owners of
the VC.

using BPM.

According to Table 1, the first stage of a VC creation is
“Development of scientific approaches and recommenda-
tions.” At this stage the works are undertaken associated with
the development of the scientific approaches to creation of
such companies, all business processes are defined and esti-
mated. Besides, the procedure is designed for VC foundation
and its key points are tested for a certain research project.

The second stage of VC creation is “VC design”, when the
idea of production organization is reasoned, the assessment of
economic feasibility of the project is performed. Modelling of
the VVC operation also takes place at this stage, goals and strat-
egy are formulated, business process structure is defined,
business process support infrastructure is formed, and the re-
quired resources are identified. Finally, the project of the VC
is developed.

The third stage of VC creation is “VC foundation”, which
includes the works related to the organization of the VC (crea-
tion of information and process infrastructure). At this stage, a
set of mathematical models for the interaction of VVC partici-
pants is developed. Prototyping and development of the tech-
nology for doing business within the framework of VC using
virtual workplaces (BPM) is performed.

The fourth stage of creating a VC is “VC operation” (see
Figure 1), which includes launching the manufacturing of
technically sophisticated products, planning resources, attract-
ing advanced competencies, supporting operational activities:
coordinating work, monitoring processes, activity control, as
well as the termination of VVC activities after the completion of
serial production.

Knowing the stages of VC creation and the content of the
works within each of them can facilitate the performance of
the specialists in organizing multilevel user-friendly interfaces
among companies, creative teams, and potential employees. In
addition, the elaboration of the list of operations for the crea-
tion of VC at each stage allows one to clarify the specifics of
their functioning, which will be used below to justify the
mechanism of interaction of VC with public and private com-
panies.

The creation of a VC as a new form of manufacturing
technically sophisticated products requires the participation of
a variety of specialists (Figure 1).

All the participants in the VC creation should be aimed at
finding effective ways to organize it. They should be interest-
ed in the fact that new forms of production organization
should be put into actual operation and their efforts should not
be wasted. At the same time, the search for effective forms of
combining the efforts of all participants in the VC is one of the
main directions in the problem of VVC creation.

I1l. RESULTS AND DISCUSSION

For VC, the problem of information interaction and the
application of CALS-technologies (Continuous Acquisition-
and Lifecycle Support) is highly relevant, since they include
product developers, main contractors, subcontractors, suppli-
ers, and other executors geographically distant from each oth-
er, using heterogeneous computer platforms and software sys-
tems [1, 3]. Building multilevel user-friendly interfaces be-
tween contractors, subcontractors, companies, creative teams,
and potential employees plays a paramount role.
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Goals and tasks for creation of information and process infrastructure of a VC

taking into consideration of the recent IT

v

Requirement for the specialists for foundation and operation of a VC

Need for academic
economists occupied in
analysis of the forms
and studying the VC’s
essence, definition of
their specific forms and

Need for programmers
developing mathemati-
cal models of VC par-
ticipant interactions,
main and auxiliary
business processes us-

Need for IT specialists
working on creating the
information systems for

support of virtual forms of
manufacturing organization

Need for business entre-
preneurs interested in the
issues of more efficient
business organization
compared to traditional
production procedures

features distinguishing
themfrom other virtual
entities

ing software tools

Fig. 1. Requirement for the specialists for foundation and operation of a VC

To create a VVC, it is not enough just to establish a comput-
er network and build an organization around it. First of all, it
is necessary to carry out the design of a virtual space in which
the company will function. This requires special people with
special skills. The introduction of a fundamentally new func-
tional organizational structure by specialists in the VC creation
is an extremely difficult process, especially when it comes to
the application of CALS-technologies. Ensuring the viability
of the CALS structure is the most important task for the man-
agement of the private company — the coordinator of a joint
project. The analysis of the specifics of the interaction of VC
[11, 13] with companies of different forms of manufacturing
technically sophisticated products based on the use of recent
CALS-technologies made it possible to identify the typical
infrastructure of such companies. Thus, two levels of CALS
structures can be distinguished: the CALS center of the coor-
dinator of a joint project (private partner) and the CALS center
of a specific VC. It is impossible to get by with just single
common CALS center. CALS centers of the lower level pro-
vide direct implementation of the technical policy in the VC.

The structure of the VC can include spatially distributed
BPM. The interaction between BPM and VC, united on a con-
tract basis, is carried out through the global Internet or using
wireless broadband cellular technology. At the same time,
BPM can be stationary or mobile, which allows one to organ-
ize BPM in any geographic region without significant finan-
cial costs. BPM includes two key components — the employ-
ee’s workplace and the corporate network, which the employ-
ee uses to fulfill his functions. The employee’s BPM is a com-
puter (laptop) with installed software necessary to connect to
the servers of the corporate network.

The lack of specific mechanisms for the implementation of
PPP during the creation of a joint venture having contractual
agreements with VC inhibits the interaction of the state and

business. In this regard, the justification and development of
the mechanism for the interaction of VC with public and pri-
vate companies based on PPP in a market economy is re-
quired.

Figure 2 summarizes the above discussion on the creation
of one of the possible options for a joint venture having con-
tractual agreements with a VVC in the form of a schematic rep-
resentation of the typical mechanism for the interaction of the
VC with public and private companies based on PPP. When
founding a joint venture, a public partner, taking into account
previously developed legislation in the field of manufacturing
of innovative products based on PPP, decides what products
and in what terms it should be created, sets the production
volume, predicts its life cycle and establishes other require-
ments. The private partner and the VC form proposals which
should meet the requirements as close as possible.

It is advisable to highlight a number of ideas that contrib-
ute to increasing the efficiency of the mechanism for the inter-
action of VCs with public and private companies on the basis
of PPP. First of all, when founding a joint venture by a state-
owned company (public partner), it is necessary to support and
stimulate a thorough study of the proposed joint venture pro-
ject. For each PPP project, it is necessary to provide detailed
regulations developed by the public partner for the competi-
tion for the selection of a professional and solvent private
company and innovative VC.

The mechanism of interaction of VC with public and pri-
vate companies on the basis of PPP depicted in Figure 2 is a
combination of organizational structures and specific forms,
means, tools, and management methods. It also follows from
the analysis of the scheme presented in this figure that PPP
when creating a joint venture for the manufacturing of techni-
cally sophisticated new products should be carried out taking
into account the priority actions indicated in this figure. The
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mechanism of interaction of VC with public and private com-
panies on the basis of PPP can increase the efficiency of budg-
et financing of Russian companies and create innovative busi-
ness conditions based on joint investment of the project, both

from the private and public partners. At the same time, during
a period of budget deficit in the Russian Federation, such
mechanism contributes to solving promising economic prob-
lems.

1. Key actions of JV within PPP:
Increase in efficiency of produc-
tion under the integration of pub-
lic, private, and virtual resources.
Development of emerging tech-
nologies for creation of new spec-

Development and validation of the legal bases for the
operation of public and private partner and virtual com-
pany in manufacturing of innovative products based on

State:

public-private partnership

imen products or modernization. — Publicéen:
Broadening the participation of trof arid
Russian companies in the industri- .
- - £ regulation
al cooperation for manufacturing z
of high-tech products. g : i
- . . . . it
Contribution in forming the in- =1 Public partner: :
novation potential due to VC in- o |y - makes the cooperation agreement with
2 | the private partner. I Creditors
volvement. 1 - contributes property to the equity capi- P : 3 ot
Development of the corporate L1 al of the JV and panicipates in the i (banks)
research and non-public organiza- 1 pislegic amagement, b
tions I -creates CALS-center for mileraction :
10NS. . . 1 with the private partner,
Meeting the requirements of - keeps the public control over all stages L
bl el ot

economic security of the company.

Support of the state’s exclusive
right for using the results of inno-
vation activity, etc.

2. Competitive advantages of a
vC:

High speed and flexibility in
fulfilment of the market demand
providing the promptness of prod-
uct delivery to the market;

Possibility of full ersatz is fac-
tion of consumer’s needs and re-
duction of the total expense at
each stage of any specific project’s
implementation;

Manifestation of the synergy ef-
fect due to involvement of the
emerging technologies of separat-
ed companies, creative teams, and
natural persons;

Opportunity to choose and use
the best results, staff, and abilities
with lesser time and financial ex-
penditures;

Opportunity to reduce signifi-
cantly the amount of project and
technological documentation in
paper form, etc.

Agreemoent of interaction

of operation. ctc.

>

f

L 4

Private partner:
- participates i the strategic management,
- designs, architects and equips the indus-
prial facilities, creates CALS-center of the
operation  coordinator - with  the  public
partner, JV and VC,

-makes the agreement of the capacity
itilization guarantees with the public
partnes;

-forms the i mnovative pol entail through
involving the VC, etc

I
1
1
1
1
1
1
'hl
1
1
1
1
!
1
1
)
1
1
1
1
1
1
1
1
1
1

1

Virtual company: 4

-provides the operation process
support using 17,

- forms the cumrent business pro-
kcesses:

- provides identification and opti-
priization of the partners;

- ussesses the technical feasibility
jof’ the projed;

- creates CALS-center for inlerac-
Stion with the private partner, JV, efc.

o'

of the capacity utilization
guarantees  with  the

ft

Joint venture:
- launches the industrial
facilitics and the senal
procuction;
- makes the agreement

private partner,
- creates  CALS-center
for mteraction with “the
private pariner and VO,
-observes the require-
nents for the economic
security of the company;
- after the PPP con-
iract expiration it passes
o private or public
propetty, efc

A

Product manu-
facturing

Profit stream

U |

R S S L S TR e ——

Fig. 2. The mechanism of interaction of a virtual company with public and private companies on the basis of public-private partnership
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The analysis of the specifics of interaction on a contractual
basis of spatially distributed VVCs and joint ventures (see Fig-
ure 2), as well as the features of interaction between public
and private companies when creating a joint venture based on
PPP using modern IT technologies, showed the following.
When operating a joint venture in such conditions, one of the
most important tasks is the task of ensuring the economic se-
curity of the company. To ensure the economic security of the
joint venture, the comprehensive use of means and software
tools is necessary to protect the information circulating in the
local computer networks of all companies participating in the
project, as well as the information transmitted via wireless
data transmission channels between the VC, public partner and
the joint venture, and their structural units. The security of a
joint venture can be ensured using IT technology by achieving
the following main tasks [4, 5]:

(i) planning and working out the strategies and solutions
for company’s economic security provision;

(ii) timely detection of external organizational and process
measures and internal threats for vital interests of the company
from the part of criminal elements, unscrupulous competitors,
and other individuals, as well as crisis events in the economy,
managerial incompetence, social strain;

(iii) definition of qualitative and quantitative values of fi-
nancial security indicators, potential risks and threats in the
information space;

(iv) elimination of access to information constituting a
trade secret for any persons without the consent of its owner;

(v) timely detection and prevention of information leak
through the technical channels with the help of information
technologies;

(vi) ensuring protection of the information circulating in
computer facilities and wireless networks against unauthorized
access;

(vii) elimination of intentional software and mathematical
effects on information;

(viii) elimination of destructive influence on the information
system of the company from a male factor as a result of occur-
rence of some or other threat to the information security;

(ix) maintaining order and suitable regime of closure with-
in the company, elimination of careless handling of official
documents;

(x) ensuring a clear functioning system of incentives for
employees of the company for making effective managerial
decisions and a system of sanctions for the negative conse-
guences of their actions in the field of economic security;

(xi) provision of physical security for the management and
employees of the company by organizing a system of preven-
tive measures, as well as due to the professionalism of the
guards and the discipline of the protected person;

(xii) prevention of the penetration (both intelligence and
technical) to access the confidential information (commercial
secret) of the company and ensuring the safety of the compa-
ny’s information resources.
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I11. CONCLUSION

The production activity of the joint venture obliges its
management, in cooperation with the public partner, to create
a special structure to ensure the economic security of the com-
pany. It should analyze external and internal threats to the
economic security of the company, study financial infor-
mation, calculate and analyze indicators of financial security.
This structure should ensure the development of organization-
al and technical measures to protect information, as well as the
acquisition and operation of technical means of information
protection.

The interaction of the VC with public and private compa-
nies on the basis of PPP provides mutual compensation of
their shortcomings and enhances their benefits, the manifesta-
tion of the synergy effect by attracting advanced competencies
of individual companies, creative teams, and individuals.
There is a possibility of combining the advantages of the pub-
lic partner with strong stability and inertia, and the advantages
of promising private and virtual companies that can adapt
speedily. There is an artificial (virtual) community in the form
of a joint venture formed using IT, which very often extends
the life cycle of virtual companies. At the same time, VC is a
network structure that is fully customer-oriented, since its
main characteristics are speed of order execution and prompt
delivery of manufactured components and products to the
market.

Thus, the interaction of the state and business on the basis
of PPP using virtual companies is one of the most important
conditions for increasing the innovative activity of industrial
companies, improving the existing one and creating a promis-
ing economic infrastructure in Russia. Implementation of the
developed mechanism for the interaction of virtual companies
with public and private companies based on PPP will ensure
the updating of the plans for the implementation of new inno-
vative projects and increase the effectiveness of budget financ-

ing.
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