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Abstract—Modern research, devoted to the transition of the One of the vital problems in managing a modern

Russian economy, to an innovative path of development, lacks the corporation is the construction of its economics in the line of
theoretical elaboration on the problems of formation of tools and  innovative production. The science lacks the methodological
mechanisms to improve management of modern innovation- substantiation of the concept of building the innovative

oriented corporations based on new methodologies and methods. economy. Therefore, there is a need of formation of theoretical
The article offers a scientific and methodological approach to gnq methodological foundations for the organization and

assessing the efficiency pf innovative projects' Which.develops and management of modern innovation-oriented corporations in
supplements the theoretical bases of innovative projects analysis Russia

through the accounting of recursive dependence of investments

on such factors of innovative process as (1) the constructive Methodological aspects of this problem are reflected in the
complexity of the product, (2) the number of stages of the works on instrumental methods of research, i.e., on the
innovative process and (3) the innovative capacity of the assessment of innovative potential, the economic and
enterprise. It is also proposed to introduce an adjustment factor ~ mathematical modelling of innovation planning [2, 3, 5]. Still,
(multiplier) to reflect the causal connection between the net there is no clear understanding that large industrial companies
present value of innovative projects and the abovementioned are the core of development strategies. Not enough attention is
factors of innovative process and to improve the accuracy of \aiq tg the problem of innovation efficiency from the point of
calculation of cash flows under the project, linking the o\ of coordination of production and innovation processes
assessments with the certain stages of the project and the at the industrial enterprise. Methods of corporate modelling

corporate capacity. This will reduce theoverall integral risk of require clarification and develooment to become the efficient
project implementation for potential investors. quirs P
planning tools.

Keywords—Innovations, modelling, strategy, multiplier,
funding of innovative processes, net present value adjustment II. METHODOLOGY

A production program is the most important element of

I INTRODUCTION corporate planning. At that, this task allows rather clear

Global industrial development demonstrates theformalization and application of programming tools of

strengthening role of innovative production in maturedecision-making. A production program stipulates optimum

economies. Innovations become the key factor of competitivavailability of resources and calculates all the technical,
capacity [4]. Taking into account the increasing backlog ofconomic, and fln_aan'_;\I indicators and parameters. However,

Russian industry from many other countries, it needs intensiv@roduction planning is much more complicated for an
and scientifically grounded systemic modernization of theenterprise which competitive capacity is based on innovations
national economy. Opportunities for economic growth at thénd constant launch of new products. The authors take as a
expense of oil and gas are exhausted, and the price of oil do@igmise that (1) production plans should include the planning
not determine the dynamics of GDP growth. of innovations and investments in innovations; (2) assessment

» ] ] ] of investment efficiency requires a simultaneous and

The transition of Russian economy to the innovative patigoordinated forecast of cash flows from all activities; and (3)

of development occurs under the lack of theoreticathe production planning shall be a long-term prospective
elaboration and the violation of principles of the systemiGgrecast.

approach. In particular, the program documents do not provide ) o )
a clear description of the mechanism and the concept of The research of production structures with innovative
«material media» of innovative industrial transformationspotential that allows covering all the stages of innovation
They address side issues like intellectual property rightfrocess on the basis of constant renewal of products and
venture funds, the support for young scientists and somf€ceiving the rent during a long period of time
others, which are important, but do not help solving the corgethodologically relies on the introduced notion of an
problem of organization of mass knowledge-intensivénnovation-oriented corporation. This notion summarizes and
production [8, 9]. systemizes those variants of defining the enterprises oriented
to innovations which are most popular in scientific literature.
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[ll. THE ECONOMIC MECHANISM OF CORPORATION SUSTAINABLE For this purpose, such planning shall resolve the following
DEVELOPMENT tasks:

At the end of the XX - beginning of the XXI century, the « Preparation of an optimum production plan, taking into
leading industrial corporations underwent a large-scale account the demand, the available resources, and the
reconstruction following the new paradigm of organization of development strategies.
business and competition: a modern enterprise is a multilayer _ ) i . .
structure that integrates in time and space the flows of * Definition of suitable investment funding strategies a_nd
resources, which evolve at a different speed [1, 6, 9, 12, 14, the assessment of return in the form of rent and profit.

16]. At that, the category of «resource» is significantly ., pefinition of time of the launch of new products and

expanding and is supplemented with the notions of «key the withdrawal from production of the old ones.
competences», «dynamic abilities», and «routines».

Balancing the operations and innovations in the
program through the calculation of financial indicators,
forecasting the balance and preparation of data for the
start of the next iteration in the planning interval.

Such corporations successfully combine the tactical and
strategical aspects of their activity. What is the foundation for
the economics of a leading western or Japanese company? It
definitely possesses enough assets, the technology relevant to
the industry development level, tR&D facilities, the market This model includes forecasting blocks of the operational
share and cost structure that ensure balanced production gién, the choice of an implementation strategy of the
goods and innovations with a pre-set standard return on asseitsnovation process and the assessment of investment
L . . . efficiency. The purpose of the model: to determine the
The . hypﬁﬂrlefﬂlsl IS th_atf suqh I'nn(l)vat'on'g”emedoptimum structure of production oriented to market demand,
Eorpora‘uon shail 1o t?w certain functiona rg at|c|>ns et\g’eenthe assessment of investment funding strategies including the

ey parameters such as equity, output and sales, productiggessment of the innovative potential and the stad®T Df

gnd ||?_novagont costs, tr_eturn on wveitmeﬁfo,tang r(]etc. spfunding. It is also used to forecast the payback of a new
peaxing about innovations, one has 1o understand how ey, et to calculate the income and rent using such data as

are financed, how the strategic stability is ensured, and ho recasted live cycles of each product, the financial and

the balance between the initial costs and refurn is reached. economic characteristics of the enterprise and some others.

The study and research are focused on the followinghe balance of model calculations between the operational
concept: speaking about innovations, one has to see the maind innovational parts of th@IP is ensured by the Higgins
outcome in the form of cash income [10, 1RPI is a return model [7] which shows how the assets and a number of other
on capital: intellectual, technical, and managerial. How willfinancial indicators shall change under changing sales and
this capital work in a Corporation? costs.

A competitive production of a modern corporation consists The demand for products is forecasted\bgpplication of
of the processes of production (operations) and innovationdlonte-Carlo method to the life cycle interval, with the
An operational process means solving current tasks cfubsequent averaging. At that, marketing department shall
production and sales of products. It is the source of financiglefine the forecasted demand for a new product within the
resources for all forms of investments including innovationsdeveloped market development strategy. This demand will
The process of innovations solves the prospective tasks fegpresent exogenous parameters of the simulation.

future production (transfer of competition from the sphere of The “Functions Costs-Sales” block sets the sales (based of

production to the sphere of innovations). The processes f o acteq demand), costs and profit functional parameters for
operations and innovations have a sequential and parallel IO%%%ch product while the integral characteristics may be

of interaction and can be formally presented_as a set of IISbtained from corporate reports. These functions are the basis
cycles._ Consequently, a modern corporation has certagy, criteria, constraints on costs, output, and capacity of the
proportions between the processes of operations a timization model
innovations which shall be reflected in the production plan. '
The optimization model is formed automatically. The
A. Model of planning new products in conditions of constant results are first processed by the “Calculation of financial
investment in innovations indicator” block, then — by the “Calculation of innovation and
é'nvestment indicators” block to obtaiNPV, the payback
eriod, NPV adjustment, and rent assessment, define the final
jarameters, and deliver the variantP.

It offers a concept of the Operations and Innovation
Programme QIP) as a unified and balanced in the selecte
time interval plan of production and sales of products an
innovative works on the preparation of production of The general algorithm for the modeling of operational and
promising products substituting phase out products [10]. Thianovation program is as follows:
main task of such program is to synthesise models of . . .
innovative and produﬁtio% processes iyn a way ensuring al- On the basis of retrospective and analytical dattne
rational combination of limited resources for production ofénterprise, you can form a file of life cycles of production of
goods and innovations with an increase or, at least, th@ain products; if necessary, the procedure for the aggregation
maintenance of competitive capacity in the strategiof similar nomenclature items can be carried out.
perspective.
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2. Dependencies on the planning time of sales (demand) féunctions, then for sales volume it is necessary to know the
each product, based on marketing data, can be combined in fwéce of each product, variable costs and fixed costs: in total
tabular form, additionally including the standard deviation forfor the program and for each product separately.
each product in it. Obviously, the forecasting of the random 4. Demand forecasi;” for productg based on product life
variable of "demand", based on the life cycle curve, is due tgycles shall be carried out on the basis of the Monte Carlo
the presence of this value in the interval, for examplealgorithm,allowing for each product to form restrictions of the

according to equation (2}he life cycle of thej product is  following type forthe optimization model of the production
denoted as5;, j =1,2... J, thenJ products can have various program:

product life cycles as a continuotime function: X <G <Xx" (4)

) G= Gy(t), . @ Production capacity determines the limiting boundaries of
or as a discrete, tabular form of a task, in the form ofne output: if the demand forecast for a product is less than the
compliance: . _ _ output capacity of the same product, Ggr) < X", then
Gi—t;j=12..7i= .1,2...71, i — numbers of time X]; < Gj,(®); and ifGj, (t) > X", thenx} < X™. It means that
periods, when demand exceeds the capacity, the value of an expected

7 —a number of discrete partitions of the table (a number O\];olume does not exceed the capacity if it does not provide an
years) additional product launch.

; In.fact Itis po|55|ble lto ha\(/je bOtZ the a?]alyt_|ca| de%ender;ce,-rhis intermediate restriction is necessary to consider the
or instance, sales volume depends on the time, and a ta uLﬂ"'oduction capacity for each product: it suggests that upper

dependence with the corresponding derived indicators, such Ashdom forecasting limigshould not exceed the production
income, expenses, etc. All these indicators can be represented . . J
acity for this product.

both in value and natural forms. cap

to build the analytical dependences used regression analysisS' Let us form the optimization model and calculate the

optimal program.
then the curveM(G;(t)) represents an average value of the . . .
fluctuations in sales over timdn a regression analysis 6 Let us formoptlons mvest_ment strateglﬁ&r the proQL_Jct
determined the standard deviation of sakeét) using Monte being replaced by* . The options strategies are conditioned
Calo modelina method. where. means the time of by the investment volume and rate, the nature of the
forecasting theg volume ’of demaknd Thus(t) shall be investment at stages of the innovation process, the rate of
different for different time intervals, which is natural, sincepr?g)lij‘:t:g;ar?:ol\g;hOl;psttr(;t;heiegr?rjlirﬁ dlsvselljc?]n?) tt?(?nsagfiﬂ;
this standard deviation reflects the average spread of demaR&Mod- £ P 9 . P .
in different time intervals of forecasting. Obviously, the uniform investment at all stages of the innovation process in

acceptable value of sales in the planning, according to the Ialgrge volumes in the early stages; investments in new

. o . o .~ _technologies and organization of production,increase of
of three sigma, may lie with high probability in the following . ) . :
innovative potential, etcThe replacement strategy consists of

interval: two vectors. The elements of the first vector show the volume
M (Gi(t)) —20i(ty) < GO =M (Gj(t)) + 20;(ty) (2) of investments for each year. The second vector shows a
In the presence of available life cycles of all praduG; = mechanism for replacement of aold" product on a'new"

G(t),j = 1,2,...,J; planning time, or at discrete consideration,one.
specifying the demand forecast (2), it is necessary to find an7. For each variant of product replacement with a new one
optimal production schedule in physical indicators at time (the analog of the investment project), the NPV is calculated.
xf < G (b); xf €eXpyt=12,..,T;j=12,..,], (3) Let us forecast the NPV equal to zero and define the term
xf, = (L—a) xfl; xt), = axtl,. expected pz_;\yba_ck_ of the project When launching a new
whereX; means an optimal plam; means nomenclature plan product., which 1S -|.nclgded in this version of the strategy
components,a - a control parameter, the share of neWevaIua‘uon of the '”'“f"" mvgstment]. . . .
' ' 8. The source of financing (coveringdy) is a part of fixed

products to replace the old ones. costs of the enterprise. The total amount of investment in
With o =0, a new product is not included in the program:;. prise.

_ . innovation is distributed for thproject periodin accordance
whena = 1, an old product is completely excluded from thewith an option of the replacement strategy of this algorithm, so
program; with 0 <1 both products in the proportions shown P P oy 9 '

in the equation (4) are included in the program. that:

_ T _
xf!  means a product being excluded from the In = Ze=a(1 = A1, ()

J n ) . Mindicates the share of investments in production, while (1-
program;x,,;. means a new product launched into productionjy ingicates the share of investment in innovation, at the same
t; means the time of the product replacement. time | - is the amount of investment in OIP, in the

3. For each produgt let us form the functions of costs and optimization model it serves as the right part of restrictions on
sales, using the second order polynomials by the regressi@e volume of investment in the entire program of current
analysis. If there are the functions of costs and sales by linegfoduction and innovations. The mechanism of the ratio is as
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follows: the volume of innovation investment for the on investments, the calculation of rent from production and
following year ., is formed due to the undistributed profit sales of a new product.

for preceding yearand general fixed costs. Innovative potential assessed through processing the

9. Then let us turn to the calculation of the financialresults of questioning the experts is not a constant value. This
parameters and indicators, as well as the parameters pbtential is a dynamic parameter which varies depending on

sustainable growth. the volume and intensity of investments in innovations.
10. Paragraphs 6 and 8 shall be repeated for all options £cording to methodology, the increase in innovative
replacement strategies. potential reduces the adjustment factor and the payback period
11. Le tus select the version of the decision thttdgsmost ~ ©f @n innovative project for launching a new product.
satisfactory in cost and time criteria. The development and future production of a new product

When modelling the OIP (Fig. 1), each planning Stagéuggest the receipt of Schumpeterian (business) rents what

shall deliver a separate optimization model with its ownshould be taken into account in the simulation by changing the
price of the new product. Price of a new product depends on

Methods of simulation of operational and innovation preogram

Imitation demand. taking into account the product lifs cyels in the markst

i > Limitations of the modsl: power; on investments in ths opemtional program {_ o
I 1 ]
i 1 2 3 4 3 6 |
I
: } t } t —+ +—>tyeas
I ]
I ]
| X1 X1 !
I I
| pie X2 |
I ]
I e, N |
| (1| X X |
— | X4 — X |
| X Is | X |
| |
I I
i [ Simulation of production velumnas !
e Financial indicators, balance sheet, revenue growth rateg !
|
Adjusting the right sids of limitation: -—-—"'_'_'_'_':-"/ -‘q:::'_'_'_‘_‘—'—-—-»-_. !
investmants in the oparational g2 o1 o4 a5 | ag |
program - o o | o | = :
, |
Xs1 | Xs2 Xs3 | Xsq Xss Xss ; Pavhack
‘ Cash flow for the new (introduced into the operational program) the product '? PE“”F‘
¢ ¥ Innovative
T T ) T T T | o

Adjusment of cash flow, tzking into account the multiplisr factors:
[-the complexity of the preducts, ) — R&D stage, v - mnovation potentizl

Fig. 1.0IP modelling approach

parameters and constraints defined by the current state B¢ competitive influence on the market. The rent to be
corporate resources at the momeent received from production and sales of the new product is

o . ) calculated for the strategies defined by the marketing
Balance sheet indicators are simulated using th@epartment.

optimization model [9]. Financial indicators are calculated

using balance sheet calculations for each forecasting year. ‘The methodological statements allow adjusting the volume
) ] ~of investments in innovations taking into account the payback
The block of calculation of investment characteristicsperiods and the balanced growth rates.

solves the following tasks: the assessmerR&D investment
efficiency, the calculation of NPV, the adjustment of NPV
taking into account the current innovative potential, the
consideration of changes in the innovative potential depending
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B. Assessment of the volume of investments in OIP innovativean be assessed through questioning the qualified experts in
project the fields of science and production.

The preparedOIP model addresses rather important The substantiation of the concept will be based on the
theoretical and practical issues related to the dependence feflowing:

the volume of investments on the characteristics of the _ _ _ ) ) .
innovation process and the level of corporate innovative A corporation with a high innovative potential,
potential. Technological parameters and the innovativ€ompetences and abilities will require less investmeR&D
potential in general have a definite but not a direct influencé? create the same product than a corporation with a smaller
on the efficiency of innovative projects. An accuratePotential. In the current term, it will spend less on
assessment of investments, efficiency and payback period Bféproduction and research equipment and training as it has
innovative project based oNPV requires a methodical More qualified staff, a developed scientific and production
approach to the investment analysis of innovative projectd@se€, an information base and essential reserves in many
which would take into account the technological angdirections of development. The corporate experience also has
organizational characteristics of the corporation. a great meaning.

More accurate definition of investments in innovations ang !N the absence of potentiay (— 0), the costs of
the assessment dROI require clarifying the basidNPV innovations are very large; and vice versa, the higher is the
concept from the point of dependence of the result from thBotential, the lower is the cost of innovations.
complexity of the product, the depth of the innovative process p corporation can become innovative at any stage: the

and the innovative potential of the enterprise by includingyasic research, the applied research, or can get a patent and
these characteristics in thePV calculation formula. start developing a concept product and the design. From the

The analysis of scientific literature on the issue andptrategic point of view, its decision-makers have to decide on

existing methods do not take into account a number oftage with higher In, to create key competences and routines
essential factors that will be mentioned below. for this area and to gain additional income (rent), or they want

] . . ] . _~ to save In but to lose the rent as the competitors will also be
Total expenses on innovations in an industrial corporatiogple to deliver this product.

include expenses on purchasing the scientific equipment, ) ] ) o
apparatus, software, wages of scientists and engineers, patentSOme properties of exponential function allow building
and informational support, outsourcing of works and financingnodels of accounting and analysis of investments in
of certain projects. Expected income of a classical investme#inovations, especially, through defining theargument by
project mainly depends on the amount of investments, rate §§gression analysis on the basis of the available dynamic
return ROR and risk, while an innovative project has afanks.

complex systemic dependence mainly from technical and | eps see how the parameters of innovative potential affect
economic, or technological factors. the NPV. It defined that the higher is the potentjatthe less

Formally, the forecasted investments in an innovativdnitial capital is required, and vice versa. Also, the deeper is

projectl, depend on a certain set of parameters and factors:; the innovative process, the more funds are required for its
implementation. The same refers to the product complexity:

I, < ‘P(cnj*,xnj*, 5,61, Tn) (6) the more complex is the product (the greater the value of the

. . . . coefficientp), the more investments are needed.
wherec,;, is the expected price of a developed innovation

productj* substituting the “old” product j,;. is the expected  Complex influence of these characterizing factors of an
total output of the new productsiis the planned ROR Innovative project and the enterprise itself can be taken into
including the risks and the required ROR defined by théccount by introducing a special multiplier (adjustment
corporate managemen¥ is the type of functionp is the actor), for example, by using an exponential function,
structural complexity of the product which may be assessed by bpn

an expert or analytically in comparison to an analogus;the o=eY (7)
depth of scientific study (the development of theory, survey,
technology) which reflects the level of spending R&D
stagesyy is the integral criterion of scientific and production
potential which reflects the availability of key competences, The parameteb can reflect the degree of inaccuracy of the
routines, the level of equipment of laboratories, and the similgslanned investment decisions and can be defined by an expert.
depth of penetration of the industry. l.e., the corporation as dre., if 6 out of 10 planned investment decisions with the pre-
average representative of the industry has its history, a statsiet parameters in average have significant deviations of actual
market share, the innovations, and ef,; is the payback parameters from the planned ones, then this parameter is equal
period defined for a fixed level of investment. to 0.4. The coefficient b shall be defined by the experts from

. . the corporate planning services, and this parameter is
According to the procedures for assessing theadjustabﬁ)e. P ¢ P

technological parameters and innovative potential offered by _ _ _ o
[10], the structural complexity of the product, the depth of Then let us define properties of expression (7) taking into
innovative process, the innovative potential of an enterprisgccount that function indicaterhas the following restrictions:

where b is the coefficient taking into account the cost
forecasting accuracy in development of complex products.
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0<P<l1;0<n<l;yd<y<1l whereT1 is the time spent oR&D, t is the income tax

c=1,ifp=0vn=06>1L 1ifB#£0vn=0. Here,v' o
means logical operator "or". But b can be equal to 0, so the Here, the productionRcy;, Sy, ;. Xnje. represents the
_planned system absolutely precisely defines the efficier_my @perating income, an®en,, ., S, j. Xnjr. IS the rental income
investments asoc =e®=1. Therefore, the correcting from the competitive advantage of the corporation. In
coefficient simply does not influence the investment projectompetitive environment, the corporations follow up with
efficiency level. promising products and the yield gradually decreases to reach

6 — o, aty — 0. That means is significantly growing the industry average.
with a decrease of innovative potentjal So the amount of investments in complete development of
As the coefficients of complexity and depth are in the2? ir_movat_ive product including the launch of its production is
. bpn . within the interval bounded from below by the planned output,
range of O< fn < 1, then the variabl€’= has the maximum 504 from the top — by the adjusted amount of investments
value wheny=yd, pn=1, that means, when the product has thaaking into account the structural complexity of the product,
highest complexity and the lowest level of preparedness, arle number of stages of scientific development, and the
the potentialy is at extremely low level. Considering that the scientific and production potential of the enterprise. The top
minimum value ot = 1 with the set restrictions on dimension bound of the interval mostly depends on the innovative
parameters, it means that the valuef ahdn (characteristics potential which structure depends on the technological level,
of a certain innovative project) for various valuey @fith the  the human capital, th&®&D, and etc. The higher is the
adjustment factob are required to calculate the usual NPVinnovative potential, the shorter is the interval; than the
(without adjustment). forecast of the actual investments in innovations is more

The parameteb is used to "set" the multiplies for a accurate.

certain enterprise taking into account its technical and Preparation of raw data, calculation of such parameters as
organizational characteristics and the statistics of investmentse innovative potential, the depth of the innovative process,
in different projects. the forecasted values of demand, prices and costs of the
The innovative project investment strategies wil beproducts, and formation of strategies of Iaunchlng_the new

product are followed by the assessment of strategies of the

integrally assessed using the adJusFBkPV qalculatlon_ OIP models and the selection of optimum variant by certain
procedure. The concept has used the innovative potential 8;

the enterprise, the product complexity, the deptR&D and lteria.

the multiplier to obtain an equation for assessing the amount

of initial investments in an innovative project depending on IV. CONCLUSION

the characteristics of the innovative process: The offered theoretical and methodological provisions and

1. p,;. is the return on current costs on productign,, recommendations were tested using model caIcuIanns ba_s_ed
and is the sum of the return on cofis, ;. and the additional on rgal datz?\ and havg proven their consistency .and suitability
. . I for innovation planning. These recommendations can be

yield from the Schumpeterian refn;. : introduced in the management practice of Russian

Pnjs = Repj + Renyj, (8) corporations.

s The developed originaDIP model combines the formal

description of operational and innovation processes of an
enterprise for the needs of production planning, forecasting the
Cnjs = Snt + PnjuSnt = (1 + Pnji)Sne (9) demand based on live cycles, planning the launch of new

i i i . products and removal of the old ones, assessing different
With the adjustment, the NPV calculation formula will strategies of investment R&D, its launch and sales.

look as follows:

2. The product price is the production of yield and cost
Syt in periodt:

It also allows assessing the efficiency of an innovative
project taking into account the innovative potential, the depth
(10) _of inn_ova_tive process and the complexity of the product by

including in the calculation of cash flows the forecasted values

Let us transform the formula (5) into the equation for theof the OIP operational component.
case wherNPV = 0 to receive the equation for assessing the
amount of initial investments in an innovative project
depending on the characteristics of the innovative process:

(I—T)(chj* Sn]'* Xnjest ReNy jy Sn]'* xnjt*—s,_.nsj*)
(1+8)t

NPV = I + 3T,
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