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Abstract

Implementation of innovative technologies in cooperative enterprises is complicated by the fact that the innovative strategy of
an enterprise would not be supported by its partners. As a result, even a generally profitable innovative project may remain
unrealized because the partners will not take risks of investing into specific assets. Similar problems occur in connection with
launch of manufacturing of high-tech components for sophisticated products (particularly, as part of import substitution). The
article suggests a simple game theory model, which illustrates the problems of coordination of partner enterprises’ strategies in
implementation of innovative products. Unlike well-known models, this model takes into account the specific nature of high-tech
industries, including the cost structure of the product life cycle, which affects costs and losses. This model may be used for
quantitative estimations in the course of substantiation of innovative technologies implementation strategies in certain high-
tech industries. The suggested model helped to analyze the efficiency of various mechanisms of enterprise strategies
coordination in implementation of interrelated innovative technologies. The article studies the market mechanisms of
coordination, as well as the mechanisms of compensations to members of unimplemented innovative projects. We also
analyzed the impact of institutional factors (such as trust in the systems integrator of the project, transparency of innovative
development strategy) on the efficiency of such mechanisms. Special attention is paid to the specific features of the military-
industrial complex, the problems of which are the most challenging in this respect. We made a conclusion about the inevitable
need for the centrally controlled implementation of innovative technologies by Russian high-tech industries, which fulfill large-
scale modernization and import substitution programs. This suggests construction of integral innovative technological chains in
state corporations, making their links independent. The article comes up with recommendations focusing on enhancement of
the market incentives for participation of independent small and medium-sized enterprises in innovative projects of large high-
tech corporations.

Keywords: innovative technologies; risk; coordination; network organizational structures; vertical integration; compensation.

1. Introduction
1.1 Introduction into the problem

Today, the Russian high-tech industry is facing the issues of large-scale technical upgrade and accelerated import
substitution (particularly, in production of strategically important products and components). High hopes are being put on
involvement of small and medium-sized enterprises in manufacturing of advanced products, implementation of innovative
technologies. The military-industrial complex is not an exception. Despite its specific nature (critical supplies for military
needs, high state secret security level etc.), the Russian military-industrial complex has significant reserves for
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involvement of private sector, small and medium-size enterprises in supply of high-tech components and production
services. Suppliers of the Russian military-industrial complex obtain obvious benefits, including, first of all, significant
volumes of orders with sustainable financing (Bogdanova, L.S. et al., 2006). However, the real pace of development of
the innovative business environment of major enterprises in the Russian military-industrial complex is not sufficient,
preventing import substitution in quite a few segments of the high-tech components market. Ushenin (Ushenin, Y.S.,
2015) gives some examples, when, on the one hand, there is a significant demand for products on the part of the military-
industrial complex, and, on the other hand, Russian enterprises able to manufacture relevant products of appropriate
quality at lower prices as compared with foreign suppliers. However, barriers still exist between potential suppliers and
customers, and this article analyzes their reasons and the ways to overcome them.

1.2 Importance of the issue

The present stage of development of the global high-tech industry is described by the overall completion of transition to
the network organizational structures, while such transition is still under way in Russia (Batkovskiy, A.M. et al., 2014). In
particular, such strategy of reforms of the organizational structure forms the basis of the ‘Development of the Aviation
Industry in 2013-2025" State Program of the Russian Federation (Gosudarstvennaya programma, 2013). Enterprises
abandon complete production cycle (i.e. manufacturing and assembly of all basic components on a single site), selecting
the role of either the systems integrator of finished goods, or specialized supplier of any components or production
services operating for the benefit of many systems integrators.

Such changes in the industry’s structure become even more significant in the light of innovative development of
technologies (Shcherbakov, D.S., 2010). According to Kustova (Kustova, M.V., 2014), a parent company, being a
systems integrator of finished goods, becomes surrounded by the system of small and medium-sized enterprises, which
comprise the parent enterprise’s innovative infrastructure. Such trend is clearly illustrated by growth in the quantity of
small and medium-sized enterprises in the U.S. aviation industry during the period of formation of the industry’s structure,
see Figure 1 (Aircraft Manufacturing, 2009).

300 — 250 000
0 - 200 000
200
150 000
150
100 000
100
50 50000
o 0
1996 1998 2000 2002 2004 2006 2008
quantity of —=—— quantity of o WiE 1219 ———-  quantity of employees
companies enterprises employees

Figure 1. Change in the quantity of companies of the U.S. aircraft industry, 1997-2007

We may see that the quantity of companies and enterprises in the Russian aircraft industry was increasing during 1997-
2007 despite consolidation of final producers. We would like to emphasize that such increase in the quantity of
companies took place due to significant reduction in the quantity of employees during the period rather than due to
increase in the total quantity of employees in the industry. The quantity of enterprises with 1-19 employees increased up
to 50%.

The environment of large high-tech enterprises, comprising small and medium-sized specialized enterprises, is
known as the ‘business fabric’, which means that a parent enterprise operates within the environment of such partner
enterprises, but they can also be the partners of other major producers, even competitors (which is typical for network
organizational structures). By implementing innovative technologies, purchasing new equipment etc., each specialized
producer in the distributed (matrix, network) industry structures relies on the support of its innovation policy by other
parties involved in manufacturing of finished goods. Otherwise, investments in new technologies and equipment will not
yield the expected return and will not be efficient. Moreover, innovative and traditional technologies are often alternative

173



ISSN 2039-2117 (online) Mediterranean Journal of Social Sciences Vol 6 No 4 S4
ISSN 2039-9340 (print) MCSER Pub]jghjng’ Rome,]m]}/ August 2015

and incompatible, and transition to innovative technologies is associated with the irrecoverable loss of the possibility to
continue work using the previous technologies (to be more precise, with extremely high recovery costs) (Meyers, F., and
Stephens, M., 2003). Such risks result in more cautious and conservative behavior of investors and owners of
enterprises, which blocks innovative development of many high-tech industries.

2. Literature Review

Efficiency and risks of transition of the high-tech industry to the network organizational structure are analyzed in
numerous works, such as (Daft, R., 2004), (Glazyev, S.Yu., 1993), (Comer, G., 2001), (Knobel, A.Yu., 2010),
(Krayewski, L. and Ritzman, L., 2004), (Policinskaya, E.V et al., 2014), (Volkov, O.1., and Devyatkin, O.V., 2004). Kustova
(Kustova. M.V., 2014) describes the problems of creation of the innovative infrastructure, which are reduced mostly to
various risks inherent to network organizational structures, illustrating them by the case of Saturn (Research and
Production Association), Russia’s major developer and producer of aircraft engines and gas turbines, as well as its
partners. In particular, the author mentions the risk of indirect competition with other systems integrators, on which
specialized suppliers may also focus. However, these problems are hardly related to innovative development (Temple
Black, J. and Hunter, S.L., 2003). They are typical of the network structures on each stage of the technologies’
innovative cycle, not necessarily in high-tech industries. It is important to analyze specific problems of innovative
development, which are appropriate for state-of-the-art organizational structures of high-tech enterprises and industries.

Expediency of flexible changes in the organizational structure of industries throughout the innovative cycle of
industrial technologies is justified by Russian and foreign economists, e.g. Acemoglu (Acemoglu, D. et al., 2002h),
(Acemoglu, D. et al., 2002a). These studies come to identical conclusions using different methodologies: on the initial
phases of development of the new technology wave, vertical integration would be more expedient, and later, when more
and more innovative technologies are implemented, it would give way to the network structures and outsourcing
(Merriam-Webster Onling, 2005). Interrelation of innovative technological development and industry-level organizational
structures was studied by Dementiev (Dementiev, V.E., 2012); however, in his work he does not deal with the issues of
coordination of enterprises’ innovative policies on the micro-level.

The problems and mechanisms of coordination of innovative policies of independent participants were the most
deeply investigated issues in modern economics with respect to development of the so called ‘freely redistributable
software’ (free or open-source software). Dalle, Julien and David (Dalle, J-M., and Julien, N., 2003), (Dalle, J-M., and
David, P., 2008) deal with the issues of coordination of efforts between independent developers of software modules.
They point out that the incentives for implementation of truly innovative solutions may be weak, and all cooperation
parties limit themselves to incremental, small improvements. Probably, the article by Bonardi and Warin (Bonardi, J.-P.,
and Warin, T., 2007) is the closest study to the above work in the methodical aspect. It also builds a game-theory model
of the parties’ behavior in respect of open-source software upgrade. But, unlike this work, in this article the players
choose the level of innovative efforts in the game with the “nature”, and the states of the “nature” determine whether new
development would represent a radical innovation or an incremental improvement. The game-theory model described
below provides for other preconditions. Besides, special emphasis is placed on analysis of the components of payoff
matrices with account for the specific nature of the military-industrial complex in order to identify its impact on preferable
strategies.

The models for approval of innovation policies of cooperating enterprises in the high-tech industry were partially
developed by Dutov and Klochkov (Dutov, A.V., and Klochkov, V.V., 2013). These are the game-theory models, which
determine the terms when the innovative strategy will have the prevailing nature, the guaranteeing nature, or, finally,
when the innovative strategy will be inexpedient (dominated) for the party involved in the high-tech product creation
process. The article ultimately justifies centralized planning of technological innovative development in the industry, and
suggests a game-theory approach to assessment of losses resulting from inconsistent solutions independently made by
developers of separate components of sophisticated technical systems or by researchers in various fields of applied
science. This work places emphasis on the above issue in the field of production (rather than development) of high-tech
products.

3. Methods
3.1 Hypotheses and the research plan

Analysis of the above practical issues allows to formulate a hypothesis according to which the high risk of investments in
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specific assets (in terms of the institutional economics) remains the main obstacle to establishment of small and medium-
sized innovative enterprises in the environment of major enterprises of the military-industrial complex. This means that
the problem of coordination between the systems integrators’ and suppliers’ development strategies emerges in the
course of implementation of innovative technologies, which may be analyzed with the help of economic and mathematical
tools. Besides, such economic and mathematical model should allow to analyze the efficiency of alternative mechanisms
of such coordination.

3.2 Description (based on the game theory) of implementation of innovative technologies in the distributed production
systems

Let's consider making a decision on implementation of innovative technologies by a specialized supplier of any type of
components for sophisticated finished goods within the framework of the game of such enterprise and the “nature”, which
is understood as other participants contributing to creation of the sophisticated product. Interaction between an individual
and the society, particularly in the course of financing of public goods production, are considered in a similar manner in
the economic theory. According to the generally accepted classification of games, such interaction may be deemed as
the game with the nature (i.e. the game with a “partner” of a significantly larger scale and without direct response to the
player's behavior), since all the rest participants, though being of the same small scale, act independently of each other
and such participant. The fact that “all the rest” comprise the same representative players, as the one under analysis
within the model, is taken into account when searching for a balance after a rational strategy for this game is determined.
Each party to this game has two strategies — “0", i.e. to keep from implementation of the innovative technology continuing
to use the old technology, and “1”, i.e. to implement the innovative technology, incurring relevant capital expenditures.
Figure 2 shows the payoff matrix of this game.

strategies of all the rest

j=0 j=1

i=0( V|
strategies of this player . | 2 _m]
i=llvy vy,

Figure 2. The payoff matrix of the game of this participant involved in creation of a sophisticated product and “all the
rest’

Let's assume that the diagonal elements of this payoff matrix correlate as: *>"», i.e. in case of successful
implementation the innovative technology provides a win for all participants. However, the off-diagonal elements which
are related to the cases when a strategy of this player does not coincide with the strategy of “all the rest” may correlate
with the diagonal elements and with each other differently. In the general case, the rational behavior of the player and “all

the rest” may be different, subject to correlation between the elements of the payoff matrix 1) The “innovative” strategy
i=1 may be:
- dominant, i.e. known as most profitable regardless of the behavior of the rest players (which ensures selection
of this strategy by any players), if at the same time: Y10 > Yo and Vi1 > Yor;
- guaranteeing the highest win in the least favorable situation (which urges cautious players to follow this
strategy), if min{v,;v,} >min{vy;v, } ;
- neither dominant nor even guaranteeing.
In the latter case, there is a small possibility of selection of such strategy. However, it is possible, if a player
adheres to the so called ‘optimistic strategy’ (Dubrov, A.M. et al., 2001). Despite its name, it is typical for players in a
desperate situation, when they need only the most profitable result of the game. In this case, the optimistic strategy may

be selected by players, for which success of an innovative project and win "1t is the only acceptable outcome, and all
other outcomes are known as unacceptable. Such producers would probably be the “innovators against their will";

however, the situation where position and win *o are quite acceptable for specialized suppliers and contractors, is far
more common.
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3.3 Analysis of correlation of payoff matrix elements

Interpretation of the above conditions is required. Domination of the “innovative” strategy means that it brings a win in any

case, even if it is not “supported” by other participants of creation of a sophisticated system: “io > Yw., Generally, it is
possible, if a local innovation is considered in terms of the link of the technological chain, to which the considered
company relates. Then it may bring a win to the innovator, e.g. due to reduced production costs of this assembly,
module, unit, which is installed into the sophisticated product of a standard structure. However, quite often this is
impossible, since transition to a new technological mode takes place (and such situation is relevant for many branches of
the military-industrial complex). In such case, radical (not incremental) product and technological innovations require
deep transformations of all used technical and organizational systems. Left driving (if it were recognized more innovative)
can be an illustrative, though a telling example — it can not be introduced as an experiment for several percent of cars in
the country.

In cases when a specialized innovative enterprise agrees to take part in a breakthrough innovative project,
significant investments in radically new technologies and lose an opportunity to return to the previous technologies,

losses are inevitable in case of failure of such project. Inequality “io <*w holds, and the ‘innovative’ strategy ¢ =1 is not
dominant. However, it can still be guaranteeing provided that in case of the least favorable behavior of all the rest
participants, it would provide to the player a larger win than the conservative strategy =0 . It is possible, if
min{v,o;v;, } >min{vy; vy, |

Such inequality can be made more specific relying on substantive assumptions regarding characteristics of the
elements of the payoff matrix {V"}. Primarily, we assume here that innovation efforts of all players complement each

other since they produce not competitive, but complementary goods or services. Then ¥~ Yo, i.e. the player would
receive a bigger win, if all the rest parties involved in creation of a sophisticated product followed the innovation strategy.

With such assumption, min{v;v } =,

In turn, if such player remains the only player, which made no transition to the innovative technology, it would

probably bear losses as compared to the situation when everyone used the conservative technology, i.e. Yo < Yoand

miﬂ{vm;vm}zvﬂ‘. This assumption is feasible due to the fact that products from different specialized suppliers are

deemed complementary. Besides, if such player is the sole producer of respective components or production services,
then the lack of innovative products on its behalf would result in losses of all the rest parties involved in creation of a
sophisticated product, but it would suffer losses in any case, since its current products would not be demanded by the
systems integrator. If, in addition to this producer, there are other producers specialized in the same components or
production services, then these competitors will get a win from their enhanced market power, and this player would suffer
even greater losses, being driven out of this market.

Summarizing all of the above considerations, we may conclude that any specialized producer of components or
production services would suffer losses, if its strategy differs from the strategies of other players. Innovation strategy / =1

can be guaranteeing, if the condition *0 > uis met. That is, the losses of this player, which unilaterally implemented
radically innovative technology or started producing innovative components (“pioneer”), should be lower than the losses
of the player, which alone did not make the above steps (“retrograde”). How realistic is such correlation of payoff matrix
elements?

3.4 Economic analysis of enterprises’ win and loss components when implementing innovative technologies

In order to give a meaningful answer to this question, we need to analyze the structure of wins 1} in more detail. At first
approximation, wins can be taken as the accumulated (perhaps, discounted) profit for the period starting after the
“innovative” or “conservative” strategy was selected and ending after abandonment of products of this generation. Profit
estimates should take into account investment costs incurred during such period. It would seem logical that the
“conservative” strategy =0 does not require investments from suppliers and contractors, which are successful at the
moment, since all those investments had been made before.

Let's also assume that in case of a combination of such strategies followed by this player and all the rest ones, this
player would act reasonably within the selected strategy. That is, for example, if an innovative product or technology
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turned out to “be ahead of time” (which corresponds to the combination of strategies (=L :0)), the player would
compare existing options:
> to accept an irrecoverable loss of investments in the innovative technology (or manufacturing of innovative

products) = and impossibility to launch production, and to abandon this market segment; or

» to make additional investments in order to return to the old technology or products in the amount of Al
and to resume production under the previous technology, which would result in producer’s operational profit

(i.e. the difference between sales and variable costs) in the amount of Al for such period.
v, =max{-7,_ :All I.,—AL,

WHH % BO3Bp

Therefore, .
Similarly, if it turns out that such player lags behind all other parties involved in creation of a sophisticated product in
respect of implementation of innovative technologies or production of innovative components, then it may:

» try to catch up, making the same investments Lo and generating operational profit AL 00 until the end of
the period;

> accept abandonment of its products. Let's remind that such conservative payers would not have to make
additional investments.

Therefore, "1 = max {0;AIl,., =1, .

4. Results
4.1 Impact of various factors on the preferred innovation strategy

Let's analyze the impact of such factors as the enterprise's background, technologic similarity of innovative products and
previously manufactured products, intensity of the competition, information asymmetry and trust in the innovative project's
initiator on the enterprise’s tendency to select the innovation strategy.

Please note that within the framework of the above model win of the “retrograde” is reliably non-negative: "o 20 ,

. ATl Al ) . . o

whereas "0 can take negative values (when ~— o <Aooy , which becomes especially probable, if there is little time
left until the end of the production period). That is, the losses suffered by the “retrogrades”, are not (at first
approximation) as huge as possible losses suffered by the “pioneers”. But if a small enterprise, supplier of innovative
components or production services to the systems integrator, is established as a “greenfield” investment, it is not
encumbered with the inertia of prior investments in traditional technologies. And if it was considered earlier that a

“retrograde” win is known as a non-negative win; o =max{0; A0, =L} | the situation is different with regard to

newly established enterprises — they would have to make investments in relevant technology anyway, even though it is

old. Therefore, “io > Yo condition may also hold, making the “innovation” strategy a guaranteeing one. Once again, this
relates to new, “greenfield” enterprises, only. Therefore, they (all other factors being equal) are more apt to
implementation of innovative technologies (authors do not claim a credit for the novelty of this statement — coincidence
with known results takes place here, which enhances trust in the authors’ modeling method).

More detailed analysis of the composition and structure of required investments — both in innovative technologies

Lo , and in order to return to the previous technologies or components Al _ allows to make more exact conclusions
on the preferred innovation strategy for the players. If a specialized enterprise in the network structure produces similar
components or provides production services for several systems integrators or various finished goods, the required
investments (which determine the enterprise's losses in case of the project’s failure) can be relatively low when launching
production of components a for new customer or the next model of finished goods. However, if under the influence of the
systems integrator its “business environment” is proposed to use principally new technologies, radical technological
upgrade of the whole specialized enterprise would be required; investments required for implementation of the
innovative technology and, if necessary, for return to traditional technologies, will have approximately the same amount
as relevant fixed assets.

A peculiar feature of high-tech enterprises, which reduces attractiveness of the innovation strategy, lies in the fact
that future sales of components developed or certified upon request of parent enterprises (at the cost of significant
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investments) may be unknown to the potential supplier due to restrictions regarding disclosure of information regarding

the volume of military goods production. As a result, even profit Maon in case of successful implementation of the whole

innovative project, i.e. in balance (i=Lj :1), remains undetermined, which does not contribute to selection of an
innovation strategy.

Generally, the role of a “pioneer” may be rather more advantageous, if the factor of temporary competition is strong
and producers, which failed to shift to the new technological level, may face high barriers of entry (or return) to the market
of relevant components. Their competitors already possess experience in manufacturing of innovative products (which
allows to reduce costs); the partners and customers of competitive suppliers already rely on the quality of relevant

) . . AIT < AIl
components or services. In terms of this model, it is expressed as follows: AL < 0, and at least ~ "o BosEp.

However, in this case the “innovative” strategy =1 becomes a guaranteed strategy only upon fulfillment of a very strict

condition: Al = Ly = Al oy >0 , or Al > Ly +A[“°“‘P. That is, the operational profit of a producer, which

returned to traditional products and technologies, should exceed the amount of investments in implementation of
innovative technologies and return to the traditional technologies during the planning period. If such condition is not met,
the “innovative” strategy will not be a guaranteeing strategy and will not be selected by a cautious investor despite the

fact that the approved simultaneous selection in favor of innovations would bring a win to all of them: *11 > Yo Since “all

the rest" participants would argue in the same manner, the balance (1=0:7=0) would occur, which means that
implementation of the innovative technology or transition to manufacturing of innovative products under relevant terms
would be blocked by conservatism of certain specialized producers in the network organizational structures.

4.2 Analysis of efficiency of risk compensation mechanisms during implementation of innovative technologies by
partner enterprises

The systems integrator of an innovative product may, in principle, offer to suppliers and contractors an advance
compensation or damage compensation guarantee in case of the innovative project’s failure. How can such mechanism
overcome the conservatism of suppliers and contractors? First of all, an assessment should be made in respect of the
amount of investments (advance or conditional — paid out only in case of failure of the innovative project), which would
have been sufficient to persuade the specialized enterprises to select the innovative strategy. They should cover at least
the damages suffered by the partner enterprise in case of the innovative project’s failure.

Potential damage may be assessed as a difference between the wins if the work is continued with the old

technology and in case of advance implementation of new technologies by such participant (v _V‘O). Then the minimum

. . =V — - ’ > s o
required compensation would be equal to Conin =Yoo ~Vio Then, taking into account compensation C2C pioneer’s
win  even in case of the innovative projects failure in  general would amount to

’
Vg =V, +C2v, +C  =v, +V, =V, =V, = - P —
10 10 107 =min = F10 T o0 ™ Ho T Yoo e now Yo =Yoo | The “innovation” strategy i =1 pecomes

dominant, and all parties involved in creation of a sophisticated product would choose it. However, in case of advance
payment of such compensations, the potential win from successful implementation of the innovative project, amounting to

(% =) per average supplier, may be insufficient in order to cover the average amount of paid compensations. It is
V(](] > vll +le

quite possible that , or 2 (i.e. the arithmetic mean of wins in case of approved
implementation of an innovative technology and in case of its unilateral implementation by such player is lower than the

win when status quo is maintained). It is quite possible in case of high losses suffered by “pioneers”, especially if required
investments in innovative technologies L are high.

As described above, the “pioneer's” win “wis floored by the amount of investments made in the course of
VitV > Vi -1

Vi~ Voo < C

min

=Yoo =10

implementation of an innovative technology L with the reversed sign; therefore, inequality 2 2 holds. If

v, — <V1|+V10

o > 00 g . . . v . . . .
2™ condition is met, then inequality v 2 holds, and the win in case of successful implementation of the
innovative project would be enough to cover the advance compensations. Otherwise, especially when the required
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investments in innovative technologies are comparable with the win in case of successful implementation of the

innovative project: L ~ Y (and, even more so, exceed it), such condition is not met, i.e. in case of significant
investments in the new technology, comparable with the win from its implementation, advance compensations will not
provide incentives to specialized enterprises for its implementation.

It may be argued that the “fair” volume of compensation can be lower, since in order to incite suppliers and
contractors to select “innovation” strategy =1, usually it would be enough to make it at least a guaranteeing strategy

’
Vip =V, +C2

rather than a dominant strategy, i.e. to make sure that inequality Vor holds. Such minimum

Coin =V

min

compensation amount mn = Yor ™V would be lower than 0 _VIO, since But in this case it is
also possible that the aggregate win from successful implementation of the innovative technology throughout the whole
production chain will not be enough to cover the compensations which had been paid out.

Let's look at a telling illustrative example. Let the payoff matrix of a representative specialized enterprise, supplier

v()] < v()O .

Voo Vi

5 1
M G )
of components or production services, be of the following form: Yo i) \=5 10) “ynder such conditions, the

“innovation” strategy ¢ = | is neither a guaranteeing, nor, even more so, a dominant strategy. In order to transform such
strategy into the dominant strategy, we need to offer to such supplier a compensation in the amount of at least

Coin = Vo0 =% =5-(=5) = 10, However, the gain in the win of a representative supplier in case of success would amount to

Vit ™ Voo :5, i.e. it would not cover an advance compensation. And in order to make “innovation” strategy i =1a
rapaHT

guaranteeing strategy, compensation in the amount of at least ~min would be required, which would
make such innovative project unprofitable for its initiator, i.e. the systems integrator of a product.

At first glance, the problems of incitement of suppliers’ and contractors’ transition to the innovation strategy
weaken, if instead of unconditional (advanced) compensation of damage, the systems integrator offers to the partners a
conditional compensation, i.e. reimbursement of damages in case of the project's failure. However, when potential
suppliers and contractors possess full information about the condition and prospects of all process participants,
opportunist behavior is also possible. Those who have not entered into agreements on transition to the innovative
technology with the systems integrator yet, may blackmail the latter demanding much higher price for their consent than

just
=Vy —V;p =06

their potential damages in case of the innovative project’s failure (voo _V“’). In such case, the “demand price” for their
consent is higher than the “offer price” since it reflects potential losses of the systems integrator when it would have to
fulfill guarantee obligations to the partners which previously agreed to implement innovative technologies. And this
“demand price” will be the higher the fewer potential partners are left to be engaged by the systems integrator.

Such examples are also widely known; Udalov and Komissarov (Udalov, K.G. and Komissarov, D.S., 1994)
provide a story of construction of Boeing aircraft assembly plant in Everett, Washington, United States. The land value is
relatively low in this underpopulated state, especially far from large cities, and the purchase of land for plant construction
did not require large costs until the last small plot, which was located in the middle of the future territory, remained to be
acquired. Its owner, realizing that a large and expensive construction is planned, charged an extremely high price for his
consent, and the company had to pay it. Of course, possibilities of the described blackmailing of the systems integrator by
specialized producers also remain in case of advance compensations. Still, they weaken, if such type of components or
production services can be supplied by several competing producers.

The suggested game-theory model allows to analyze the efficiency of intermediaries, which consolidate the needs
of a significant amount of parent enterprises from various industries, as well as the offers made by many potential
suppliers of components. Scale effects allow them to mitigate the risks of reduction in customers needs, as well as to
reduce the price of certification procedures due to accumulation of significant experience.

5. Discussion

Significant part of the above issues would be eliminated if small enterprises, being the “business fabric” of a parent
producer, relied on the latter and its policy. The above game situations may be considered not as single-step, but as
multistep repetitive games. If the systems integrator proves that it is able, mainly, to coordinate the innovation policies of

all its partners and to achieve success of innovative projects, some enterprises would consider balance (1=17=1)gg
almost guaranteed — and, since it is the most profitable for many players, it will be achieved in practice. However, to this
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effect, the systems integrator itself should realize the significance of such resource as the trust by its partners. As shown
above, it has quite an objective literal manifestation, allowing to get the partners (which in absence of trust would prefer
the conservative strategy) interested in implementation of innovative technologies. It is usually offered to develop
production, research and other capacities of small enterprises up to such an extent that refusal by the parent enterprise
from their services would not be critical for them. However, “switching” between specialized suppliers and other systems
integrators is possible only with respect to production of marketable and almost standardized components, which may be
easily offered to other customers. But losses of specialized supplier enterprise suffered from termination of cooperation
within such innovative project are inevitable when the parent enterprise acts as an innovation leader implementing
radically new technologies and suggests to share risks with its environment comprising small and medium-sized
companies being its “business fabric”. In practice, management of largest corporations of the Russian high-tech industry
is not prone to take any responsibility for the condition of its partners — which, in turn, leads to reduction of their quantity
and competitiveness of component markets in the long run.

Actually, the above problems of specialized suppliers’ and contractors' distrust in the systems integrator’s policies,
or their opportunism in respect of the parent company may be avoided. The latter may arrange production of the
necessary components and production services on its own, rejecting outsourcing and specialization benefits, and
returning to the vertically integrated production structure within its own enterprise. At a first glance, this takes place within
one of the standard forms of cooperation between independent suppliers and customers — LTA (Long-Terms
Agreements), when all necessary investments are made by the customer. However, under LTA, systems integrators
order necessary components, generally from specialized suppliers, which already produce components of such type, but
of different standard sizes. Therefore, the amounts of investments which the partners expose to risk under such standard
contracts are low (as compared to the full amount of investment required to create relevant “greenfield” production
facility). That is, the cost benefits of the network organizational structure are preserved in this case. Breakthrough
technological innovations, which require radical technological upgrade of suppliers and contractors rather than just “fine-
tuning” of existing facilities for production of one more standard size of components, are also considered here. In this
case, the initiator of an innovative project would have to finance creation of a new production facility under LTA, and the
network form of production organization will not generate significant benefits. That's why, “to make or to buy” dilemma
under such conditions is often solved in favor of independent production of innovative components and production
services.

Therefore, in order to compensate innovation risks, in most cases it will be necessary to resort to the vertical
integration of technological chains for the period of change in technologies, or, at least, implementation of a large quantity
of interrelated innovative technologies. Meanwhile, innovative technologies may appear in separate links of technological
chains, i.e. they may have the localized rather than the generalized nature. In such cases, small and medium-sized
enterprises may indeed act as generators of innovations or may be established for local innovative projects, which are
then built into existing conservative technological chains.

However, in the current situation many branches of the Russian high-tech industry — aircraft, radioelectronics,
shipbuilding, machine tool building - face the task of reindustrialization. Import substitution and liquidation of the gap
existing between them and foreign competitors, require creation of integral innovative technological chains. Even if
relevant technologies are not innovative on the global scale, they are innovative at the national level. Therefore, the
situation with the national industry is identical to transition to new technologies.

According to the above formal analysis, coordinating market mechanisms may be insufficient, so relevant industrial
policy should include, but not limited to plans for development of integral technological chains — e.g. within state
corporations, which on this phase combine basic branches of the Russian high-tech industry, e.g., United Aircraft
Corporation, United Engine Corporation, United Shipbuilding Corporation. The capacity of the command-based
coordination mechanisms, which are among the few benefits of state corporations, should be applied in order to create
the whole industry rather than just production facilities (Wasserman, A.A., 2015). Meanwhile, the established high-tech
facilities may be vested with business independence (especially considering the fact that they would become completely
independent within an appropriate network structure) — numerous in-house management mechanisms, which are
intermediate between the command system and the market system, exist for that end.

6. Conclusion

1. Some parties involved in creation of sophisticated high-tech products, including independent small and
medium-sized enterprises, may be not interested in implementation of innovative technologies and assuming
innovation risks, investing into specific assets without any guarantees of support from other parties.
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2. At the early stages of new technologies' lifecycle in the industry, a centralized creation of integral innovative
technological chains (e.g., within state corporations) may become the only possible option. Outsourcing of
production of high-tech components and production services is possible only with implementation of new
technologies and accumulation of production experience.

3. Active participation of independent small and medium-sized enterprises in innovative development
cooperation projects of the high-tech industry is promoted by:

» improvement in temporary competition when implementing innovations, which increases potential losses
of “retrograde” enterprises;

» improvement in specialized supplier enterprises' trust in the parent enterprise (the customer),
transparency of its innovation strategy;

> execution of contracts with sharing of investments and risks between the customers and suppliers,

» increase in technological similarity of innovative components with the components already produced, and
of technologies with the technologies being used (which is impossible when implementing a set of
interrelated innovative technologies).

In order to make a quantitative assessment of independent partner enterprises’ interest in participation in

innovative projects of parent producers of high-tech products, a game-theory model, which takes all the above

factors in account, is proposed.

4. Matching of interests of the systems integrators and specialized producers in the course of implementation of
innovative technologies and manufacturing of innovative products may be implemented in the form of
compensations (advance or conditional), granted by the systems integrator to its potential partners for
compensation of potential damages in the course of transition to the innovation strategy. However, with large
investments in implementation of innovative technologies, which are comparable with increased profits from
their implementation during the planning period, such mechanism becomes inoperable since even in case of
success of an innovative project the potential gain in the win may be insufficient to cover the compensation
amount. Blackmailing of the project’s systems integrator by specialized producers is also possible — they may
require payment for their consent to accede to the innovative project, being aware of the fact that in case of
the project’s failure the integrator would have to pay compensations to all partners, with which it had already
entered into relevant agreement.
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