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Methodical bases to measure and assess the effects of innovations
and the efficiency of innovative processes

It is noted that today there are no uniform views concerning the criteria and methods for assessing the effects
of innovations. The attention is paid to the classification of effects of the innovative activity. The effective-
ness of costs for the innovative activity is considered. The possibility of cost accounting and effect types of
work in the field of science is revealed. The necessity of the use of the system of estimated indicators of
innovations’ efficiency is justified. Methodical bases of the organization of the analysis of the innovative
activity’s efficiency are stated.
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Assumptions and limitations that are the basis for the approaches
set up in the existing methods to assess the effects of innovations
and the efficiency of innovative processes

Today there are no uniform views on the criteria and methods for assessing the effects of innovations
[1-3].

In recent years, approaches, according to which the methodelogy and techniques of investment calcula-
tions are used to assess the economic effect of innovations, have become fairly widespread. These approach-
es are quite justified, when we are talking about assessing the effectiveness of investments in innovation at
the stage of pilot batch manufacturing and organization of mass production. In such a case, we should talk
about the investment project, the efficiency of which can be assessed through a variety of methods of in-
vestment calculations [4—6].

Approaches for assessing the effects of innevations and the efficiency of innovative processes set out in
the existing methods are based on the following assumptions and limitations:

— the effect of innovations is measured and assessed at the level of an individual enterprise;

— not only economic, but ‘also'other kinds of effects: technical, social, environmental, etc. are to be
measured;

— an enterprise expects aeturn of funds invested in the innovative project, both in the short- and long
term perspective, i.e. the financial result is the ultimate criterion of success of innovation;

— to measure the effects both quantitative and qualitative methods are supposed to be used;

— the effect is measured and assessed in all the phases of the innovation process, beginning with the
innovation’s idea and finishing with the phase of the beginning of its commercial realization;

— measurement and assessment of the effects are carried out in a phased manner by all the participants
of the innovation process;

— a number of measured quantities that are replaced in the process of the implementation of phases of
the innovation process is considered as a base for the comparative evaluation of the results of innovation. For
example, in the phase of evaluating the idea of innovation indicators of an alternative embodiment of
innovation will serve as a base for comparison, and in the phase of the commercial realization an expected
return on the invested capital can serve as such an indicator.

The results arising during the implementation of innovations can be measured at different levels and
directions of their occurrence. We can distinguish two basic levels: micro- and macro level. At the micro
level, i. e. at the enterprise level we assess an individual innovative project, which is the creation and
introduction of new products or services, technology, organizational structures, system of planning,
accounting, etc. If the series of integrated projects implemented at the level of the enterprise is assessed, then
we can talk about the assessment at the macro level. As a rule, we are talking about large enterprises that are
the leaders in the industry. The macro level also imply the results of the implementation of the complex of
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innovation projects realized in the framework of cooperation with enterprises of various branches. The
effects arising from the implementation of innovations of the industrial or national economic significance
should be measured and assessed at the macro level.

The result of the implementation of a series of some techically relevant and interconnected innovative
projects that ensure the achievement of the synergistic effect is intermediate between the macro and micro
level.

Classification of effects of innovative activity

The effect of innovative activity implies many aspects. The relative interconnection of these effects is
shown in Figure 1.

Scientific and technical Social effect

effect

Economic effect

Figure 1. Interconnection of effects: scientific and technical, social, economic
(data of the work [7; 360])

As authors of the famous textbook think [7; 360], the scientific and technical effect means: scientific
(Ey), scientific and technical (E) and technical (E,) effects.

According to Prof. R. A. Fatkhutdinov [8; 529], introduction of novelties (innovations) may provide
four types of effects:

— economic effect;

— scientific and technical effect;

— social effect;

— ecological effect.

Classification of effects of innovative activity by types and forms proposed by the authors of the
textbook «Economy of the enterprise» is.shown in Figure 2.

Effects of innovative activity

Technical effects Economic effects Other effects
Direct Indirect Direct Indirect Systemic Individual
fieterpqined teaching new turnovers decrease in ecological; scientific
in units technologies; increase; competitors’ recognition;
specific for sales volumes;
the object know-how; increase in social;
profits; increase in self-affirmation
patents and competitors’
priorities; costs reduc- costs managerial
tion;
weaknesses
identification market share

increase

Figure 2. Types of effects of innovative activity
(data of the work [9; 274])

Thus, according to the authors of the work [9; 272-274], effects of innovations comprise technical,
economic, social, ecological and other results of the innovation process. In this case all the types of the inno-
vation process results shall be subject to measurement and assessment.
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Cost-effectiveness of innovative activity

It is noted in the work [10; 333-335] that implementation of innovative activity is due to internal and
external costs.

Internal costs (current and capital) are distributed by the source of funding:

1) the organization's own funds;

2) the means of the budget;

3) the means of the extra-budgetary funds;

4) the means of the business sector’s organizations.

Current internal costs on research and development are distributed by types of work and sectors of ac-
tivity.

The following costs are allocated by types of work:

— for fundamental research;

— for applied research;

— for development.

Sectors of activity are:

— public;

— business;

— higher education sector;

— private non-profit sector.

To assess the cost-effectiveness of innovative activity it is necessary to solve the problem of assessing
its results. One should distinguish the cost-effectiveness of innovative activity of manufacturers (sellers) and
that of buyers.

Among the external costs the following ones are allocated [11; 299-302]:

1. Costs associated with inventions include:

— costs of the experimental work;

— costs of producing models and samples;

— costs of organizing exhibitions, competitions and other events in marketing;

— payment of royalties.

2. The cost of creating a new technology depends on the date of commencement and completion of re-
lated works. Therefore, in the year of R&D completion the costs of this year, the costs of the previous years,
the total costs of the creation of this new technology are taken into account.

Total costs of the creation of a new technology can be represented as the product of average costs per
one sample and the number of samples created.

The buyer, acquiring innovations, improves his material and technical base, production and manage-
ment technology. He bears the ‘costs associated with the purchase of innovations, their transportation, devel-
opment, etc. The cost-effectiveness of the use of new features can be controlled by analyzing the following
indicators [10; 335]:

— the costs of innovations development;

— the total costs of products production and sale;

—the proceeds from the sale of products manufactured with the use of innovations;

— profit from the sale of products manufactured with the use of innovations;

— the proceeds from the sale of all products;

—the cost of intangible assets (average for the period);

— value of fixed assets (average for the period);

— net profit;

— average headcount.

These indicators allow us to construct a system of interrelated factors to conduct the factor index analy-
sis of costs per unit of sales volume; profit from the sale of products; and net profit.

Table provides the possibility of accounting the costs and effects of the various stages of the innovation
process.
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Table
The possibility of accounting the costs and types of effects in the sphere of science
Effects of research
Work a‘t‘ the stages Costs of Economic (E.) L Scientific .
of the “research- rescarch Scientific and technical Technical Social (Ey)
production” cycle Potential Expected Actual (Ey) (Ey) (E) )
st
Fundamental re-
search (FR) + + + +
Applied research + + + + + i
(AR)
Development work
(DW) + + + + + +

Note. Data of the work [7; 360].

As we can see, social (E) and economic (E.) effects in varying degrees are common to all types of
scientific works, scientific effect — to FR and AR, scientific and technical effect — to AR and. DW, and
technical effect — to DW in its development (D) in industrial production (IP). Interconnection of the eco-
nomic effect with E,, Ey and E,is presented in Figure 3.

Types of effect E, Eq E, E.
NTCP stages
(stages of the pro-
cess of creating a N
new technology) FR AR DW D P
The scale of the T A T T
use of Ecresults 100% 15% . 85%  100% 30%  70% 100%
Type of E, Potential Expected Actual

Figure 3. Interconnection of effects: Eg, Eg, E; and E,
(data of the work [7; 361])

The above data are approximate. For the concrete results of scientific, scientific and technical works,
they can be specified. In this case, the scientific effect turns into the scientific and technical one, and the lat-
ter — into the technical effect as the information about the new product develops. All of these types of ef-
fects can be assessed economically, and the probability and fullness of their determination increase as the
scientific idea passes through the stages of the «research-production» cycle.

Figure 3 shows that the scientific effect, which is the result of FR and AR, can be assessed through the
potential economic effect. The scientific and technical effect is the result of AR and DW and can be assessed
mainly through the expected economic effect. Studies show that 15% of the results of the applied research
are characterized by the potential economic effect and 85% — by the expected one (for the further AR use)
[7; 363].
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The technical effect obtained as the result of the development of DW in the production and operation in
the national economy can be assessed by the actual economic effect. D results are determined by 70% by the
actual economic effect and by 30% — by the expected one.

The system of assessment indicators of innovations’ efficiency

The efficiency of innovations is characterized by a system of indicators that reflect final results of their
implementation, as well as by the ratio of the results and the costs arising from the development, production,
and operation of innovations.

In assessing the efficiency of innovations it is necessary to distinguish [10; 335]:

1. Indicators of national economic (integrated) efficiency that take into account outcomes of:innova-
tions’ implementation in the entire national economy, i.e. the integral effect of innovations‘among develop-
ers, producers, consumers and the budget.

2. Indicators of production (or operational), financial and investment efficiency, taking into ac-
count outcomes of innovations’ implementation by each of the participants of.the innovation pro-
cess.

3. Indicators of budgetary efficiency that take into account financial implications of innovations’ im-
plementation for the national, regional and local budgets.

Currently, in accordance with the recommendations of the UNIDO. (United Nations Industrial Devel-
opment Organization), the following indicators are applied in the foreign practice to assess the efficiency of
innovative activity [8; 531-532]:

1) Net present value (NPV)

L 1
NPV =D, _,Z:():(R’_B’)(I+E)’ , 0
where T is the horizon of calculation equal to the number of the calculation step, where the elimination of the
object is carried out; R, implies results achieved at‘the t-step of the calculation; C, means costs undertaken at
this step; E is the discount rate;
2) internal rate of return (IRR) or the discount rate;
3) simple rate of return

NP+ P
R=2F

-100%, (2)

where NP is net profit; P stands forinterest on borrowed capital; / means overall investment costs;
4) simple rate of return’on share capital

R =%-100%, 3)

where Q means share capital;
5) coefticient of the project’s financial autonomy (Cy,)
C
C. == 4
fa 7 ( )
where C. means own funds; Z stands for borrowed funds;
6) current liquidity ratio (R;)

R="2>1, 5)

where O, is the amount of the project’s current assets;
7) performance coefficient (r) can be used as an integral indicator, which characterizes the efficiency of
the organization’s innovative activity
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R
r=-—o NC >
ZQI _Z(Hz _Hl)

i=1 i=1

where R, means total costs of the finished work accepted (recommended) for the development in mass pro-
duction; Q stands for actual costs of R&D during i-year; N is the number of years of the analyzed period; H;
means unfinished production at the beginning of the analyzed period, in terms of its value; H, means the
same at the end of the analyzed period.

We should also add an indicator of the payback period for innovations in the innovation project (To) to
the above ones:

(6)

T =—, (7)

where P, means annual net profit derived from the object's operation.
Organization of the innovative activity’s efficiency analysis

The purpose of the analysis (audit) of the efficiency of the organization’s innovative activity is to study
its mechanism and determine the return of investment. This purpose entails the/following analysis tasks
[8; 532-533]:

1. Analysis of the validity of the idea and the structure of the problem.

. Analysis of the rationality of the innovation organization (IO) structure.

. Analysis of the professionalism of the IO head, leaders of innovation projects and their teams.
. Analysis of the legal justification of projects and state support of innovative activity.

. Analysis of the financial and logistical support of 1O.

. Analysis of the quality of regulatory and methodological support of 10.

. Analysis of the quality of information support of 10O.

. Analysis of the totality of scientific approaches and modern management methods used.

. Analysis of using competitive advantages of 10.

10. Analysis of the structure of the portfolio of novelties and innovations (purchased innovations, inno-
vations for the implementation in 10, innovations for the accumulation, own innovations, innovations for
sale).

11. Analysis of the quality of projects’ expertise.

12. Analysis of the quality of calculations of IO’s innovative activity efficiency indicators.

13. Analysis of the system of motivation and responsibility of innovative activity.

One should comply-with the following principles, while analyzing the efficiency if IO’s innovative ac-
tivity [8; 533]:

— principles of dialectics (systematic approach, dynamic approach, the principle of manifestation of the
necessity and contingency, the principle of unity and struggle of opposites, the principle of the trans-
formation of quantity into quality and quality into a new quantity, the principle of «negation of the
negation»);

O 0 3 &N L B W DN

— the principle of unity of the analysis and synthesis;
= the principle of ranking;

— the principle of comparability of alternatives;
—the principle of efficiency;

— the principle of quantification and others.
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10’s profit from innovative activity
(in compliance with legislation)

A

Economic effect of innovations in IO

?

Economic effect from the sale of proprietary innovations
and purchased products

T

T

T

T

Economic Scientific and Social Ecological
effect technical effect effect effect
Profits from licensing The number of registered Increase in the income of Reduction of emissions to
activities copyright certificates 10 employees air, land, water, harmful

components

Profits from the implemen-
tation of innovations,
patents, know-how

Increase in the proportion
of new information
technologies

Increase in sales volume

Improvement of the
production capacity use

Increase in the proportion
of new progressive
technological processes

Increased satisfaction of
physiological needs of
employees

Reduction of production
waste

Reduction of the period of
return on investment

Increase in the production
automation coefficient

Increase in the safety level
of employees

Improvement of produc-
tion usability

Reduction of capital
construction terms

Improvement of the
organizational level of
production and labor

Increased satisfaction of
social and spiritual needs

Improvement of the
environmental perfor-
mance of the manufactured
products

Improvement of research
use: labour productivity
growth; increase in return
of assets; accelerated
turnover of working
capital, etc.

Growth in the number of
publications
(citation index)

Increase in workplaces

Improvement of usability

(level of noise, vibration,

etc.) of products manufac-
tured by IO

Professional development
of employees

Increase in the competi-
tiveness of 10 and its
products in the markets of
industrialized countries.

Improvement of conditions
of work and rest

Reduction of fines for the
violation of environmental
legislation and other
normative documents

Increased life expectancy
of employees and their
families

Figure 4. System of innovative activity’s efficiency indicators
(data of the work [8; 530])

The main stages of the analysis of the efficiency of IO’s innovative activity:

1) identification of the problem, formulation of goals and objectives of the analysis;

2) formation of the temporary creative team to conduct such an analysis;

3) development of the analysis program draft;

4) preparation and publication of the decree concerning IO on the objectives, the group, its rights and

responsibilities; analysis program;

1

2
416 c.

5) the choice of methods of work;

6) collection and processing of the necessary information, documents, etc.;

7) analysis of the above mentioned objectives and the system of indicators (Fig. 4, formulae (1) ... (7));
8) preparation, coordination and approval of the report on the work done;

9) taking action according to the analysis results.
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JI.LA.Poguna, E.b.Pomanbko

NHHoBanmsIap dcepiH KoHe HHHOBAUUSJIBIK YPAicTep THIMALTIITIH
eJiey MeH OarajiayJbIH dicTeMeJIiK Herizaepi

Kasipri tamga nHHOBammsulap THIMIUIITIH OaranaynbslH KpUTEpHIepi MeH oiicTepi >keHIHAE OipbIHFait
KO3KapacThIH JKOKTBIFBI aiiThUIFaH. VIHHOBAaIMSUIBIK KBI3METTIH THIMAUIIK ocepiepiH JKIKTeyre KeHLI
OeminreH. VHHOBaNMSUIBIK KBI3METKE OaFbITTANFaH IIBIFBIHIAPABIH THIMIUIINT KapacThIPbUEAH. FhUTEIM
caJachIHJaFbl eHOEK HIBIFBIHIAPBIHEIH ece0iH JKoHe THIMALTIK TYPJEpiH aHbIKTay MYMKIHIIrL KepceTinreH.
WunoBaumsimap  TUiMAimirin  Oaranmay — KepceTKimiTepi OKyHeciH KoMAaHy =~ KaKeTTiki  Heri3JesireH.
VHHOBaMSUTBIK KBI3METTiH THIMIUTITIH Talaay sl YHBIMAACTHIPYIBIH S/1iCTEMENiK Heri3epi OasHamFaH.

JI.LA .Pomuna, E.b.PomaHbpKO

MeTtoauuyecKkue 0CHOBbI H3MEPEHUS U OUeHKH 3 (PeKTOB HHHOBAIIM A
4 3P (PeKTHBHOCTH HHHOBAUMOHHBIX NPOLIECCOB

OtMmeyaeTcsi, 4TO CErOAHS OTCYTCTBYIOT €IMHBIE B3IJISIIBI OTHOCHTEIBHO KPUTEPHEB U METOAOB OLICHKH
a¢dekToB MHHOBaumMid. Yaesnsercs BHHUMaHUe Kiaccubukanuu >GpQeKkToB MHHOBALHOHHON AESTEITbHOCTH.
PaccmarpuBaercs 3 (eKTHBHOCTD 3aTpaT HAa MHHOBALMOHHYIO AEATEIbHOCTh. PacKpbiBaeTCs BO3MOXKHOCTH
ydeTa 3aTpar ¥ BuAoB 3¢ ¢exra paboT B cdepe Hayku. OOOCHOBBIBACTCS HEOOXOIMMOCTh MPHMEHEHUS
CHUCTEMBI OIICHOYHBIX TOKa3aTeliel O(MQPEKTUBHOCTH WHHOBAIMK. l3mararoTcss METOIUYECKHE OCHOBBI
OpraHu3aIry aHaTu3a 3¢ HEKTHBHOCTH HHHOBAIIMOHHOW JICATEIIBHOCTH.
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