E3S Web of Conferences 175, 13002 (2020)
INTERAGROMASH 2020

https://doi.org/10.1051/e3sconf/202017513002

Methods for assessing the value of innovative
industrial products in agribusiness
Svetlana Lapteva1, Alexey Efimiev2, Margarita Agafonova2,* and Andrei Vtornikov2
1

Moscow State University of Civil Engineering, 26, Yaroslavskoe Shosse, 129337, Moscow, Russia
Voronezh State Technical University, 14, Moscovskiy prospect, 394026, Voronezh, Russia

2

Abstract. The purpose of this study is to develop a methodology for
assessing the cost of innovative products in the field of industrial
production in agribusiness, adequate to the processes of reducing the life
cycle of innovations and increasing the share of the intellectual component
in its value. A multifactor model for assessing the value of industrial
products has been formed, on the basis of which a system of assessment
criteria has been developed, covering the functional orientation and degree
of radicalism of innovation. As a result, a comprehensive analytical model
for assessing the value of the intellectual component of innovative
industrial products in agribusiness was obtained, covering commodity,
product, technological, organizational, and managerial groups.

1 Introduction
Typical objectives of assessing the value of innovative industrial products are to
increase the market value of the enterprise, ensure that all assets of the enterprise are
accounted for, reduce income taxes, regulate depreciation, optimize the ratio of assets, take
into account the value of assets during the reorganization, liquidation or bankruptcy of an
enterprise.
The studies have shown that in the context of accelerating scientific and technological
progress and the formation of a knowledge economy as an independent sphere of the
economy, the market share of innovative industrial products is increasing, accompanied by
the development of methods for assessing them in various areas [1].
On this basis, traditional methods of cost of innovative industrial products are further
developed, including:
─ sales comparison method;
─ income method;
─ cost plus method;
─ cash flow discounting method.
The importance of the area related to the preparation of initial data for the assessment,
which is based on an analysis of the main development trends, and the expected growth
rates of the market segment is growing.
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2 Materials and Methods
The studies in the field of estimating the value of innovative industrial products (including
the evaluation of inventions, computer software, industrial designs, utility models, brand
names and appellations of origin, know-how as production secrets; databases and
topologies of integrated circuits) showed that the key problems are as follows:
─ the cost of an innovative product is estimated in relation to the entire facility as a whole,
which makes it difficult to assess the value of the intellectual component;
─ estimation of value added arising as a result of the materialization of intellectual labor
when creating innovative products;
─ estimation of the cost of innovative industrial products is caused by the fact that the
lifetime, and, consequently, the useful life of the entire innovative product and its
intellectual component may not coincide.
There are a number of other problems, among which the main one is the calculation of
the discount rate during the assessment of intellectual property, taking into account the risks
of investing in the assessed object.
Based on the identification of the problems of estimating the cost of innovative
industrial products, an algorithm for solving them has been formed in the study (Fig. 1),
which provides an analysis of the assessment features aimed at creating a universal model
[2].
Analysis of the elements of the intellectual component of an innovative product in the field of industrial
production as an object of cost estimation

Analysis of external factors determining the
assessment of the value of the intellectual
component of an innovative product in the field
of industrial production

Analysis of internal factors determining the
assessment of the value of the intellectual
component of an innovative product in the field
of industrial production

Analysis of the impact of the intellectual component on the consumer value of an innovative product in
industrial production

Formation of criteria for assessing the value of the intellectual component of an innovative product in
the field of industrial production

Development of models for assessing
the value of the intellectual component
of an innovative product in the field of
industrial production, adequate to
possible assessment situations

Risk assessment of
determining the value of
the intellectual
component of an
innovative product in the
field of industrial
production

ADJUSTMENT

Development of guidelines for assessing the value of the intellectual component of an innovative
product in the field of industrial production

Fig. 1. Algorithm for solving problems of estimating the cost of innovative industrial products.

Obtaining an estimate of the cost of an innovative product, which confirms the
significant impact of intellectual work on the value added and profit, is designed to increase
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the practical interest of investors in the development of innovative activities in the field of
industrial production.
Traditionally, in the field of industrial production, it is customary to distinguish three
stages of transformation of intellectual capital when creating innovative products:
─ conversion of investments into intellectual elements of productive capital;
─ transformation of the intellectual elements of capital into the intellectual component of
innovative products;
─ transformation of innovative products from a commodity form into a cash form as a
result of a purchase and sale transaction, which provides the possibility of further
innovative development of the enterprise.
Moreover, with regard to innovative products in the field of industrial production, three
groups of intellectual property are traditionally distinguished (Fig. 2).
Groups of intellectual property in the field of industrial
production

Second group

First group

Industrial
designs

Inventions

Computer
programs

Utility
models

Brand name

Trademarks

Third group

Service marks

Databases

Appellations of origin

Fig. 2. Groups of intellectual property in the field of industrial production.

Thus, it is traditionally accepted to allocate nine elements of the intellectual component
of innovative industrial products according to the stages of transformation of intellectual
capital and groups of intellectual property [3, 4, 5].
However, a detailed analysis of the described traditional approach shows that the
selection of elements of innovative industrial products as an object of cost estimation is
almost absent in it, since the cost is estimated only at one stage of transformation of
intellectual capital in relation to one of the objects of intellectual property.
In this regard, an approach is proposed in which it is proposed to highlight the elements
of an innovative product in relation to all stages of the innovation process and to
innovations of different functional orientations according to J. Schumpeter's classification.
The matrix of elements of the intellectual component of an innovative product as
applied to all stages of the innovation process, which unites objects of innovative industrial
products, has the following form:
𝑎11
𝑎21
|𝐴| = | . . .
𝑎𝑚1

𝑎12
𝑎22
...
𝑎𝑚2
3

...
...
𝑎𝑖𝑗
...

𝑎1𝑛
𝑎2𝑛
. . . |,
𝑎𝑚𝑛

(1)
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a

where ij - an element of an innovative product corresponding to the i-th stage of the
innovation process and for the j-th functional orientation of innovation,
m - stages of the innovation process, including:
─ marketing research,
─ basic research,
─ research work,
─ development work,
─ tests in market conditions,
─ design preparation of production,
─ technological preparation of production,
─ organizational preparation of production,
─ development of production,
─ bringing innovation to the market,
─ growth in production volumes;
─ achievement of maturity (modernization);
─ decline in production volumes.
n - functional areas of innovation, including:
─ commodity innovations,
─ product innovations,
─ technological innovations,
─ organizational innovations,
─ market innovations.

A

The matrix of elements of innovative industrial products
formed in the system
“stages of the innovation process - the functional focus of innovations” allows determining
the added value for each element and forming a matrix of added value of the innovative

D

product

:
𝑑11
𝑑21
|𝐷| = |
...
𝑑𝑚1

𝑑12
𝑑22
...
𝑑𝑚2

...
...
𝑑𝑖𝑗
...

𝑑1𝑛
𝑑2𝑛
. . . |,
𝑑𝑚𝑛

(2)

d

where ij - the added value for the elements of the innovative product, corresponding to
the i-th stage of the innovation process and for the j-th functional orientation of innovation.
Allocating the cost of the intellectual component
on the basis of the principle of labor reduction:

f ij

𝑓𝑖𝑗 = 𝑑𝑖𝑗 − 𝑔𝑖𝑗 ,

g

in each element of the matrix

D
(3)

where ij - the share of the cost of the traditional component, corresponding to the i-th
stage of the innovation process and for the j-th functional orientation of innovation, it is
possible to build a matrix of elements of the intellectual component of the added value of
the innovative product:
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𝑓12
𝑓22
...
𝑓𝑚2

...
...
𝑓𝑖𝑗
...

𝑓1𝑛
𝑓2𝑛
|.
...
𝑓𝑚𝑛

(4)

Thus, as a result of the analysis of elements of innovative products of industrial
production as an object of cost estimation, a matrix of elements of the intellectual
component of added value was formed. The assessment by the formed matrix corresponds
to the excess profit method of the income approach, which means that the innovative
product has competitive advantages in terms of components
above the average level.

f ij  0

, i.e. it is estimated

3 Results
Based on the allocation of elements of innovative industrial products as an object of cost
estimation, a factor model for assessing the impact of the intellectual component on
consumer value is developed in this study (Fig. 3).
The presented model indicates that under the influence of external factors of direct and
indirect impact, the internal inducing factors of creating innovative products affect the
internal controlled factors that provide market results of the emergence of innovations as
objects of intellectual property [6]. Based on the assessment of the value of an innovative
product as an object of intellectual property, one of the well-known approaches is used to
assess the added value of an innovative product and then allocate it on the basis of the
income approach.
External factors of direct exposure:
- demand for intellectual property in the considered
field of industrial production;
- offer of intellectual property in the field of
industrial production under consideration

Internal inducing
factors for creating
innovative products:
- management strategy;
- strategy of innovative
development;
- business idea of an
innovative product;
- investments

Market results of the
emergence of
innovations:
- inventions;
- utility model;
- industrial
samples;
- data base;
- trademark

External factors of direct exposure:
- level of economic development;
- political stability;
- inflation rates;
- general dynamics of scientific and technological
development
- financial market development

Internal driven factors:
- human capital: human assets;
structural assets;
- intellectual capital: marketing
intellectual assets; productive
intellectual assets;
- infrastructural capital

Factors of the manifestation of
innovation:
- functional role of innovation in
the reproduction process;
- strategic role of innovation;
- degree of radicalization of
innovation;
- product and technological
relations of innovations

Estimation of value added of
innovative products
Estimation of the cost
of an innovative
product as an
intellectual property:
- market approach;
- cost plus approach;
- income approach

Estimation of the cost of the
traditional component
Estimation of the cost of the
intellectual component

Fig. 3. Factor model for assessing the impact of innovative industrial products.
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When assessing the value of the intellectual component of an innovative product,
factors of the manifestation of innovations should be taken into account, starting from the
functional role of innovation in the reproduction process and ending with the assessment of
the ratios of product and technological innovations [7, 8].
6. When solving the scientific problem of improving approaches to assessing the value
of innovative industrial products based on the conducted analytical studies, evaluation
criteria were formed [9, 10].
The developed criteria are based on the formed functions (formulas 2, 3 and 4).
Based on the value added matrix of an innovative product

D

, it is possible to

DS

p
determine the expected value of the value added of an innovative product
by
summing up the results for all stages of the innovation process and all the functional areas
of innovation:

𝑚

𝐷𝑆𝑝 = ∑

𝑛

𝑖=1

∑𝑗=1 𝑑𝑖𝑗 .

(5)

The criterion (formula 5) can be used in assessing the value of the intellectual
component of an innovative product created during the implementation of an in-house
innovation process. An example of an in-house innovation process can be, for example, key
technology, when an enterprise implements advanced technology that ensures
competitiveness and a leading position in the current period of time.
Taking into account the criterion (formula 5) and the model (formula 4), the intellectual
component of the added value of an innovative product can be estimated by the criterion:
𝑚

𝐹𝑝 = ∑

𝑛

𝑖=1

∑𝑗=1(𝑑𝑖𝑗 − 𝑔𝑖𝑗 ).

(6)

For cases of the implementation of a simple and expanded innovation process for the

f

values of the intellectual component of the added value of the innovative product ij ,
according to the elements corresponding to the i-th stage of the innovation process and for
the j-th functional orientation of the innovation, it is advisable to introduce reduction



factors ij characterizing the level of possible replication of the corresponding intellectual
component of the innovative product:
𝑚

𝐹𝜆 = ∑

𝑖=1

𝑛

∑𝑗=1(𝑑𝑖𝑗 − 𝑔𝑖𝑗 ) ⋅ 𝜆𝑖𝑗 .

(7)

If innovation has a modifying short-term nature, then a criterion (formula 7) may be
sufficient. However, if the innovation is radical, then there is a need to take into account the
time factor, since the values of added value
reduction ratio

ij

d ij

, cost of the traditional component

g ij

and

change simultaneously:
𝑚

𝐹𝜆 (𝑡) = ∫ ∑
𝑡

𝑖=1

𝑛

∑𝑗=1[𝑑𝑖𝑗 (𝑡) − 𝑔𝑖𝑗 (𝑡)] ⋅ 𝜆𝑖𝑗 (𝑡).

(8)

Thus, the proposed system of criteria for assessing the value of the intellectual
component of an innovative product covers: stages of the innovation process, the functional
orientation of innovations, forms of the innovation process and the degree of radicalization
of innovations.
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7. The formed criteria for assessing the value of innovative industrial products have
allowed developing a comprehensive analytical model adequate to possible assessment
situations.
The developed complex analytical model is presented in the form of a sequence
(algorithm) of selecting adequate models for assessing the cost of an innovative industrial
product (table 1).
The generated algorithm allows determining one of four models for assessing an
innovative industrial product for nine possible situations of assessment in the system
“degree of radicalization of innovations - form of the innovation process”:
1. Cost estimation model without taking into account the reduction coefficient
dynamics of parameters

ij d ij
,

and

g ij

.

ij

2. Cost estimation model taking into account the reduction coefficient

d ij

taking into account the dynamics of parameters

and

g ij

.

taking into account the dynamics of the parameters

,

and

g ij

4. Cost estimation model taking into account the reduction coefficient

d ij

and

and without

3. Cost estimation model without taking into account the reduction coefficient

ij d ij

ij

ij

and

.

ij

and dynamics of

g ij

parameters
and
.
The studies of the risks inherent in estimates of the cost of innovative industrial
products have shown that the use of the proposed models can improve the reliability of the
estimates made.
Table 1. The sequence of the procedure for selecting models for assessing the value of innovative
industrial products.
Assessment
models

Stage 1
𝐹𝑝

Rationalization

Stage 2
𝐹𝑝

𝑚

𝐹𝜆

𝑚

𝑛

= ∑ ∑(𝑑𝑖𝑗

𝑗=1

𝑛

= ∑ ∑(𝑑𝑖𝑗
𝑗=1

𝑗=1

𝑖=1

𝑖=1

𝑖=1

− 𝑔𝑖𝑗 )
𝐹𝑝

− 𝑔𝑖𝑗 ) ⋅ 𝜆𝑖𝑗
𝐹𝜆

− 𝑔𝑖𝑗 )
𝐹𝜆

𝑚

𝑚

𝑚

𝑛

𝑛

= ∑ ∑(𝑑𝑖𝑗

= ∑ ∑(𝑑𝑖𝑗

𝑛

= ∑ ∑(𝑑𝑖𝑗

𝑗=1

𝑗=1
𝑖=1

𝑖=1

𝑗=1
𝑖=1

− 𝑔𝑖𝑗 ) ⋅ 𝜆𝑖𝑗

− 𝑔𝑖𝑗 )

− 𝑔𝑖𝑗 ) ⋅ 𝜆𝑖𝑗

𝑚
𝑛

𝐹𝜆 (𝑡) =
Radical

𝑚

𝑛

= ∑ ∑(𝑑𝑖𝑗

Modernization

Stage 3

∑ ∑[𝑑𝑖𝑗 (𝑡) − 𝑔𝑖𝑗 (𝑡)]
∫
𝑡
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𝑚
𝑛

𝐹𝜆 (𝑡) =

∑ ∑[𝑑𝑖𝑗 (𝑡) − 𝑔𝑖𝑗 (𝑡)] ⋅ 𝜆𝑖𝑗 (𝑡)
𝑗=1

∫

𝑖=1
𝑚

𝑡

𝑛

𝐹𝜆 (𝑡) =

∑ ∑[𝑑𝑖𝑗 (𝑡) − 𝑔𝑖𝑗 (𝑡)] ⋅ 𝜆𝑖𝑗 (𝑡)
𝑗=1

∫

𝑖=1

𝑡

The degree of
radicalism of
innovation

Simple in-house

Simple intercompany

Advanced
intercompany

Forms of the innovation process

If in traditional approaches to determining risks of cost estimation external risks, market
risks and internal risks (including the lack of scientific and technical potential, the
inaccuracy of scientific and technical forecasts) are traditionally taken into account, then
the proposed approach additionally takes into account:

f

─ intellectual component of the added value of an innovative product ij according to the
elements corresponding to the stages of the innovation process and the functional
orientation of innovations,
─ coefficient of reduction of the elements of the intellectual component

ij d ij

ij

,

g ij

─ dynamics of parameters
,
and
.
Thus, the risk of assessing the value of the intellectual component of an innovative
product in the field of industrial production can be represented in the form of a model:
𝜎𝑓 = √𝜎12 + 𝜎22 + 𝜎32 + 𝜎42 + 𝜎52 + 𝜎62 ,
where

(9)

 12 - the variance of cost estimates based on external risks,

 22 - the variance of cost estimates based on market risks,
 32 - the variance of cost estimates based on internal risks,

 42 -

the variance of the estimation based on the risks of assessing the component of the

f

added value of the innovative product ij according to the elements corresponding to the
stages of the innovation process and the functional orientation of innovations,

 52 - the variance of cost estimates based on the risks of determining the reduction
ij

coefficient of the elements of the intellectual component

,

 62 - the variance of cost estimates based on the risks of determining the dynamics of the
ij d ij
g ij

parameters

,

and

.
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4 Conclusion
The proposed model for assessing risks in the production of innovative products was tested
using the example of several enterprises in the industry and showed a reduction in risks in
all the main areas of research.
Thus, the developed comprehensive analytical model for assessing the value of
innovative industrial products, adequate to possible assessment situations, allows
determining the characteristics of commodity, product, technological, organizational,
managerial, and market innovations at all stages of the innovation process.
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