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Abstract

Objectives. The creation of high-tech projects is one of the main stages of the transition to an innovative economy.
This can further be explained by the intensive development of globalization processes in the economic system of
Russia. High-tech projects have lower profitability when compared to venture projects, but a higher probability of
commercial success. In Russia, there are currently six areas of support programs for high-tech projects. Moreover,
there are a large number of operators supporting high-tech projects actively working in the Russian market. The
acceleration of the technological development requires an intensification of innovation policy and a revision of the
portfolio of its acting instruments. In turn, this makes the matter of analyzing their significance and relevance for
participants in innovation processes more pertinent. The purpose of this work is to identify features of the investment
process in the Russian Federation, and determine criteria for selecting priority high-tech projects and methods of
evaluating high-tech projects, in the aim of making informed investment decisions.

Methods. Models for assessing the investment attractiveness of high-tech projects were constructed using
economic and mathematical modeling methods, in particular, nonlinear and dynamic programming methods.
Results. The general principles and approaches to methods of evaluating the efficiency were analyzed. A model of
the priorities of high-tech projects was presented. Models which take into account cash flows after the expiration of
the payback period were also considered (by means of the nonlinear programming of calculation of the discounted
payback period of investment costs and the modernized discounted payback period of investment costs). An
algorithm for assessing the investment attractiveness of high-tech projects was demonstrated.

Conclusions. To date, there has been no single algorithm for assessing the investment attractiveness of high-tech
projects. However, the integrated application of the methods and models proposed in this work will allow investors to
make informed investment decisions despite the complexity of project financing in innovative developments.
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Pesiome

Llenu. Co3aaHne BbICOKOTEXHOMOMMYHBIX MPOEKTOB SIBASIETCSH OOHMM U3 MaBHbIX 3TarnoB nepexoaa K MHHOBaLMOHHOWN
3KOHOMUKE, YTO OOBACHAETCH MHTEHCUBHBIM PA3BUTUEM MPOLLECCOB rnobanv3aumm B 3KOHOMUYECKON CUCTEME HALLEN
CTpaHbl. BbICOKOTEXHOMOrMYHbIE NPOEKTHI 06134aI0T MEHbLLEN A0XOOHOCTLIO MO CPABHEHWIO C BEHYYPHBLIMU MPOEKTaMM
1 Bonee BbICOKOM BEPOSATHOCTLIO KOMMEPYECKOro ycrnexa. Ha aaHHbI MOMeHT B POccum eCThb LLEeCTb HanpaBieHWin Npo-
rpamMm NOAAEPXKN BbICOKOTEXHOOMMYHBIX MPOEKTOB. Kpome Toro, Ha POCCUIMCKOM pPbiHKE akTUBHO paboTaeT 6osbLuoe
KOJIMYECTBO OMEPaTOPOB MOAAEPXKKM TAKMX MPOEKTOB. YCKOPEHME TEXHONOMMYECKOro pa3BuTus TpebyeT akTMBM3aumm
WHHOBALMIOHHOM MONINTVKN 1 NEPECMOTPA «NopTdens» ee AeNCTBYIOLLMX MHCTPYMEHTOB. OTO, B CBOIO O4epeab, akTyanum-
3MpyeT 3a4a4y aHanm3a nx 3Ha4MMOCTU 1 BOCTPEOOBAHHOCTU U151 YHACTHUKOB MHHOBALMOHHBIX MPOLECCOB. Llenbio cTa-
TbU BNSIETCS BbIsSIBNIEHNE 0COOEHHOCTEN npoLuecca MHBECTUPOBaHMs B PD, onpenenerHne kputepres 0T6opa npuopu-
TETHbIX BbICOKOTEXHOJIOMMYHBIX MPOEKTOB U METOA0B VX OLIEHKM 7191 IPUHATUS B3BELLEHHBIX MHBECTULMOHHbBIX PELLEHWIA.
MeTogabl. [Tpy NOCTPOEHUM MOAENEN OLEHKM MHBECTULIMOHHON MPUBAEKATENBHOCTU BbICOKOTEXHOIOMMYHBIX MPO-
€KTOB UCMOJIb30BaHbl 3KOHOMUKO-MaTeMaTUYECKME METO bl MOAENMPOBAHNS, @ UMEHHO METObl HEJIMHENHOIO 1
OVHaMNYecKoro NnporpaMmMmnpoBaHus.

Pe3ynbTarbl. B pamkax ctatby NpoaHaIM3npoBaHbl OOLLE NPUHLMIMBLI M NOAXOAb! K METOAAM OLLEHKN 3PPEKTUBHOCTA
npoekTa. MNpeacraBneHsbl MOAENb MPUOPUTETOB BbICOKOTEXHONOMMYHBIX MPOEKTOB U MOAENW (HENIMHENHOIO NPOrpaMmMm-
pOBaHMs pacyeTa AVCKOHTUPOBAHHOMO CPOKa OKYNMaeMOCTN MHBECTULIMOHHbLIX 3aTpaT Y MOAEPHU3NPOBAHHOIO JAVICKOH-
TUPOBAHHOIO CPOKa OKYNMaeMOCTV MHBECTULMOHHbIX 3aTPaT), MO3BOSIOLLME YHECTb AEHEXHbIE MOTOKM MOCIIE UCTEYEHUS]
Cpoka oKyrnaemMocTu. lNoka3aH anropuTM OLLEHKM MHBECTULIMIOHHOM NPUBNEKATENBHOCTM BbICOKOTEXHOIOMMYHbIX MPOEKTOB.
BbiBOAbI. Ha cerogHsAWHMA AeHb HE CYLLECTBYET €QVMHOr0 anroputMa OLEHKN MHBECTULIMOHHOW NPUBIEKATENbHO-
CTW BbICOKOTEXHOJIOINYHbIX MPOEKTOB. TeM HE MeHEeE, KOMMJIEKCHOE NMPUMEHEHME NPeaIoXEHHbIX METOL0B 1 MOAE-
el N03BOJSINT MHBECTOPAM, HECMOTPS Ha CIIOXHOCTb MPOEKTHOr0 GUHAHCUPOBAHUSA MHHOBALMOHHbLIX Pa3paboTok,
NPUHUMaTb 060CHOBAHHbLIE MHBECTULIMOHHBIE PELLEHUS.

KnioueBble cnoBa: BbICOKOTEXHOIOMMYHbBIE MPOEKTbI, MHHOBALMOHHbIE NMPOEKTbI, FOCYOAPCTBEHHAA NOAAEPXKa,

oueHka pUHAHCOBO-9KOHOMUNYECKOM 3P PEKTMBHOCTM NPOEKTa, METOObl OLLEHKN, PUHAHCUPOBAHME NPoeKTa

e Moctynuna: 01.03.2021 ¢ Aopa6oTaHa: 15.10.2021 ¢ MpuHaTa k ony6nukoBaHuio: 28.02.2022

Ana umtupoBaHua: Mangpiy MN.A., BbeikoBa A.B., elimaH O.B. OCoBEHHOCTM OLIEHKN MHBECTULIMOHHOW MNpuBReka-
TENbHOCTU BbICOKOTEXHOJIOMMYHbIX MpPoekToB. Russ. Technol. J. 2022;10(2):75-86. https://doi.org/10.32362/2500-

316X-2022-10-2-75-86

Mpo3spayHocTb pMHAHCOBOM AeATENbHOCTU: ABTOPbI HE UMEIOT PUHAHCOBOM 3aMHTEPECOBAHHOCTHY B NMPEeACTaB/IEH-

HbIX MaTepuanax nin MetTogax.

ABTOpbLI 3a9BNSI0T 06 OTCYTCTBUN KOHMNNKTA MHTEPECOB.

INTRODUCTION

The creation of high-tech projects is one of the main
stages in the transition to an innovative economy. This is
explained by the intensive development of globalization
processes in the economic system of Russia. High-tech
projects have a lower profitability compared to venture
projects, but a higher probability of commercial success.

At the present time, there are a large number of
operators supporting high-tech projects actively working
in Russia (Fig. 1). The acceleration of technological
development requires an intensification of innovation
policy and revision of the portfolio of its acting
instruments. In turn, this makes the matter of analyzing
their significance and relevance for participants in
innovation processes more pertinent.
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The purpose of this work is to identify features
of the investment process in the Russian Federation,
and to determine criteria for selecting priority high-
tech projects and methods of evaluating high-tech
projects in the aim of making informed investment
decisions.

The study aims to analyze the general principles
and approaches to methods of evaluating project
efficiency. A model of priorities of high-tech projects
was presented. Models which take into account cash
flows after the expiration of the payback period
were also considered, as well as an algorithm for
assessing the investment attractiveness of high-tech
projects.

INVESTIGATION OF FEATURES
OF THE INVESTMENT PROCESS
IN RUSSIA

In order to resolve current problems, it should
be noted that an important component in high-tech
projects is novel science-intensive technologies. The
key industries which ensure the sustainable growth
of the economic system of Russia are now those
sectors of economy which use science-intensive
technologies [1]. The commitment of the economic
system to innovation is one of the driving forces
of the social and economic development and the
improvement of the competitiveness of the national
economy.

Attracting Russian investment in the domestic
economy has become a task of primary importance [2].
Support programs for high-tech projects include!:

e support for small innovative enterprises,

e support for pilot projects of implementation of
domestic digital solutions,

e support for projects of implementation of domestic

IT solutions,

e support forprojects of developmentand improvement
of domestic software,

e support for industrial developments,

e concessional lending to companies.

The “Digital Technologies™” Federal Project of the
“Digital Economy” National Program? includes an
integrated system of measures for the state support
of projects for the development and implementation
of domestic digital products, services, and platform
solutions. The “Measures for the Support of Digital

' Navigator of Support Measures. Federal Project “Digital
Technologies” of National Program “Digital Economy.” URL:
https://digital.ac.gov.ru/support/. Accessed December 1, 2020 (in
Russ.).

2 Passport of National Program “Digital Economy of
Russian Federation.” URL: http://static.government.ru/media/
files/'urKHmOgTPPnzJlaKw3MScNLo6gczMkPFE.pdf. Accessed
December 5, 2020 (in Russ.).

Initiatives” Portal®> was created especially for the
information support of enterprises in the implementation
of this Program.

The Industry Development Fund (IDP) proposes
10 concessional project financing programs with
loans amounting to RUR 5 to 750 mln, at an interest
rate of 1 to 5%. In 2015-2019, IDP financed 27
Republican projects to an amount of more than
RUR 6 bn.

Since 2016, in Russia under the auspices of the
Ministry of Economic Development of the Russian
Federation, there is a project entitled “Support for the
Leading Private High-Tech Companies” (“National
Champions”)* which creates conditions necessary for
the leading private domestic export-oriented high-
tech companies. This project assists the formation of
Russia-based transnational companies.

In order to participate in the project, companies are
selected from the database of winners of the TekhUspekh
(Tech Success) Rating.’> The annual revenue of a
company in the project ranges from RUR 400 mln to
RUR 20 bn. The companies specialize in such segments as
pharmaceutics, medical equipment production, machine
building, electronics and instrument manufacturing,
novel materials, information technologies and
telecommunications, chemical industry, and industrial
automation.®

Not all the projects, however, provide the expected
results, and, on the whole, Russian enterprises are
insufficiently involved in the innovation process. Only
those companies operating in high tech segments of
the processing industry are active in innovation, even
though high-tech companies that should be interested
in state support. State support was used only by 46%
of all the respondents and about 48% of innovative
companies.

Figure 2 presents the percentages of state-supported
high-tech enterprises.

Those companies most interested in state support
are machine and equipment manufacturers (transport
machine building). They are the main recipients
of subsidies of state and federal target innovation

3 Support Measures for Digital Initiatives. URL: https://
e-digital.tatar/. Accessed December 5, 2020 (in Russ.).

4 National Champions. Priority Project of the Ministry of
Economic Development of the Russian Federation “Support
for the Leading Private High-Tech Companies.” URL: http://
national-champions.ru/. Accessed December 7, 2020 (in
Russ.).

5 TekhUspekh. National Rating of Russian Fast-Growing
Technology Companies. URL: http://ratingtechup.ru/. Accessed
December 7, 2020 (in Russ.).

¢ Support for the Leading Private High-Tech Companies.
URL:  https://www.economy.gov.ru/material/departments/d01/
razvitie sistemy_ gosudarstvennoy podderzhki innovaciy v_
subektah/nacionalnye chempiony/. Accessed December 7, 2020
(in Russ.).
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Fig. 2. Percentages of state-supported enterprises in 2019

UcTtouHmk: Demand for Instruments of State Innovation Policy from Enterprises of High-Tech Industries,
URL: https://issek.hse.ru/news/293711880.html. Accessed July 4, 2021 (in Russ.).

programs and concessional loans from the Industry
Development Fund. Those least interested are
manufacturers of electrical equipment, computers,
instruments, and telecommunications.

In order to more efficiently support technological
startups and develop high-tech industries, an active
innovation policy vector was formulated in 2020 through
the revision of the portfolio of acting instruments’.
Another new instrument facilitating the development
of high technologies is corporate venture fund (CVF).
The classical process of new product development in
large companies has become increasingly lengthier and
more risky. Therefore, wider use is made of alternative
methods to implement innovation through external
investment obligations in technology alliances. CVF
is a unique instrument in comparison with independent
venture funds (IVFs) because it typically strives to
reach the strategic, rather than financial, objectives
of the parent company. These objectives are directly
or indirectly aimed at increasing sales and profits of
its ongoing business by accessing new technologies,
resources, and markets, rather than the startup which
was invested.

High-tech projects are characterized by a high
added value of project products. This is due to using

7 Demand for Instruments of State Innovation Policy from
Enterprises of High-Tech Industries, URL: https://issek.hse.ru/
news/293711880.html. Accessed July 4, 2021 (in Russ.).

breakthrough technologies and other achievements of
science and technology.’

High-tech projects are developed using the latest
achievements and results of research and design in
priority industries. The development of such projects
is costly and requires significant investment. They are
also high risk because these projects are characterized
by high uncertainty at each lifecycle stage.

Increasingly larger investment in high-tech industries
is a trend of recent decades and they end to control the
qualitative growth of economy. New technologies have
become a driver of growth of national economies and
determine a country’s ability to hold its competitive
position in the global market [3]. Investment in high-
tech projects is a complex and, at the same time, very
promising activity. They can be highly significant for
society and the country as a whole [4].

When choosing high-tech project are factors which
affect priorities are very important. These factors can be
used to create a model of priorities. The complexity of
given factors can be represented using a classification
based on financed projects and projects awaiting
financing. Such a classification is quite general and
it would be more more expedient to use a ranking of

8 Decree of the President of the Russian Federation

No. 642 of December 1, 2016, “On the Strategy of the Science
and Technology Development of the Russian Federation.” URL:
http://government.ru/docs/all/109256/. Accessed January 26,
2022 (in Russ.).
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projects in terms of priority, normal, and background
projects (Fig. 3).

Project priority criteria are illustrated by impetuously
accelerated trends:

1. Promotion of import substitution.

2. Access to foreign markets—export of Russian
technologies and business models.

3. Sharp increase in the number of remote workers. This
factor has prompted the development of teamwork
services, videoconferencing, cloud storage and
cybersecurity, and production of computers and
electronic and optical products.

4. Increase in the importance of the development of
public health infrastructure projects because of the
development of the medical rehabilitation market in
the post-pandemic period.

5. Technological solutions purpose-built for state
needs (GosTekh). The drivers of the implementation
of innovation in the state sector are such factors
as the digitalization of state services and
digitalization of business processes in government

INVESTIGATION OF METHODS
AND MODELS OF EVALUATING
THE EFFICIENCY OF HIGH-TECH PROJECTS

Figure 4 presents the general principles and
approaches to methods of evaluating the project
efficiency.

THE SALES COMPARISON
approach is to determine
market value of project based
on that of a similar project
with same utility

The payback
principle means
that the value of the
object should pay
back investment
in its purchase or
development, and
the production
development of

THE COST APPROACH
includes determining
the individual cost of

development by discounted
cost calculation

minimum cost of
object

The cash flow
principle requires
time and inflation to
be taken into account

THE INCOME APPROACH
is applied to evaluate

object which is

agencies. when determining innovative projects intended
____________________________________________________________ object cost for commercial use
PROJECT PRIORITY PROJECT | T
CHARACTERISTIC Fig. 4. General principles and approaches

N

Projects take priority
over others

Projects are financed
and active, but formally
have no higher priority

— Priority projects

—— Normal projects

Background Projects are waiting
] - — for funds or resource
projects .
deallocation

Fig. 3. High-tech project priority model

More complex priority models can be constructed
using various mathematical methods [5]. However,
there is a contradiction: funds, which are earmarked
for finding promising investment projects are not
keen on widely disseminating information about
themselves, since they consider that investment
should be applied by project developers, Meanwhile,
project developers very often consider investors
unavailable and, therefore, do not apply to them for
support measures.

The main financial instruments of state and private
financing programs are grants, subsidies, subsidized
loans and credits, investment loans, subsidized
leasing, government research contracts, syndicated
transactions, and convertible loans and venture capital
funding.

to methods of project efficiency evaluation

The general principles and approaches to methods
of project efficiency evaluation (Fig. 4) can be
used by investors both separately and jointly. Their
selection depends on the competitive characteristics of
project/product and on factors affecting the innovative
project [6].

The effectiveness of a project determines its
relevance to the desired objectives and stakeholder
interests [7]. The financial and economic efficiency of a
project is the ratio of the financial and economic results
of the activities of the project team in relation to the
financial and economic cost of the project. Depending on
whether or not cash flow discounting is used, evaluation
methods are divided into two large groups: static and
dynamic (Fig. 5).

Investors more frequently use dynamic methods
of efficiency evaluation. These methods are more
advantageous, since they take into account time as a
significant factor of change in the value of money. Such
methods of investment project efficiency evaluation
better meet current requirements since they are based
on a discounted cash flow model.? Nevertheless, in the
case of investment in short-term projects, wherein time
changes can be assumed to be statically insignificant,

9 Evaluation of Efficiency of Investment Project: Methods
and  Recommendations.  URL:  https://www.business.ru/
article/1829-otsenka-effektivnosti-investitsionnogo-proekta.
Accessed July 4, 2021 (in Russ.).
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SIMPLE (STATIC)
METHODS
to evaluate financial
and economic efficiency

DYNAMIC METHODS
to evaluate financial
and economic efficiency

of project i 2R
Payback period Net present value
Total profit Profitability index

Return on investment Internal rate of return

These methods do not take
into account the time value of
money and ignore differences

between projects with equal

gross incomes but different
distributions of year-on-year
incomes

Discount rate is equal
throughout considered
period, which is not common
inreal life

Fig. 5. Main project efficiency evaluation methods

simple methods of evaluating financial and economic
efficiency are often used. However, they cannot take into
account numerous factors significant for the project in
calculations [8].

The models presented below take into account cash
flows after the expiration of the payback period. This is
an extremely important factor when it came to making
the decision of whether or not it is expedient to invest in
a high-tech project.

The first of these models (Fig. 6) is a nonlinear
programming model of calculating the discounted
payback period of investment. This model makes it
possible to determine the time needed for the net present
value of a high-tech project to be equal to the investment.
Figure 6 also gives the parameters of this model [9].

Calculations using this model are quite easily
performed in the Microsoft Excel Solver add-in. This
add-in is a very good tool for solving optimization
problems.

Further reinvestment is not taken into account in this
solution. However, if the conditions for the reinvestment
of net present values are known, then the modernized
discounted payback period can be found.

The second model (Fig. 7) is a nonlinear
programming model for calculating the modernized
discounted payback period of investment. This model
determines the time it takes for the net present value
and additional net reinvestment income of a high-tech
project to be equal to the initial investment [9].

The methods and models of evaluating the efficiency
of high-tech projects presented herein help investors
to make an informed decision. However, for a more
in-depth analysis, it would be advisable to carry out not
an isolated study of only the financial component of a
project, but a more extensive investigation. This would
take into account the area of implementation of the
high-tech project.

The following algorithm of economic assessment of
investment attractiveness of high-tech projects (Fig. 8)
is also recommended.

The algorithm for the economic assessment of
investment attractiveness of high-tech projects consists
of two steps:

e selection of priority high-tech projects and their
substantiation according to selected criteria;

e cvaluation of the economic efficiency of high-tech
projects in terms of the financial and economic
methods which take into account maximum possible
number of factors significant for project.

&9~ Q= Kuural - Microsoft Excel Hexommepueckoe ncnonssoeanne <
Thaswas Beraska Pasmerka cTparmusl  Gopmyas | [lanmeie Peuensuposanme Bua  PaspaboTumk — ——— -
Vs Access =] =) ﬂ (2 noaxaouerma Al E r [ A_'._J -] 24 nposepka ganmbx © P Tpynnuposars l 2  Solver I
3 Vs Mrepriera 1 13 ) R Cooi ¢ T - Fis Korconnaaums & Pasrpynnuposars - I
B W3 apyrux Cywecreyowme O6HOBUTL ﬂl CopTHposKka OWALTD Texkcrno  Yaanute 2 . -
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Objective function: discounted payback period of investment
pr =Yt/ —min
t;— additional line of corrected variables ;

Model variables:
t; — payback period of investment for each (ith) year; i.e.,

Therefore, 0 <7, <1.

Constraints:
Ifz;+1>0,thent/=1.

14 For the last year: t/ =1,
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2|

2
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|5 |

6

7| payback of investment is considered for each (ith) year separately.
8

9
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» Ift;+1=0, then ;= 1; i.e., to pay back initial investment, net present value of (i + 1)th year
13 is used only after net present value of ith year is completely used.

Fig. 6. Parameters of the first model of evaluating the financial
and economic efficiency of a high-tech project
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Payback of investment is considered for each (ith) year separately.

Objective function: modernized discounted payback period of investment
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Fig. 7. Parameters of the second model of evaluating the financial
and economic efficiency of a high-tech project

Selection of priority high-tech projects and their

substantiation according to selected criteria
—

Evaluation of the economic efficiency of high-t%
projects by using financial and economic methods
which take into account maximum possible number
of factors significant for project

Making informed investment decision in
a high-tech project

Selection criteria for priority high-tech projects

® Project cost

e Ratio between amounts of investment in project
implementation and project innovativeness

e Project innovativeness

Methods of evaluating economic efficiency of high-tech

projects

e Nonlinear programming model of calculating discounted
payback period of investment

¢ Nonlinear programming model of calculating modernized
discounted payback period of investment

Fig. 8. Algorithm of economic assessment of investment attractiveness of high-tech projects

In the first step, the selection criteria for priority
high-tech projects are chosen. The main criteria are
project cost, ratio between amounts of investments
in project implementation and project innovativeness
(technological, marketing, or organization innovations).
In terms of the latter, we mean the probability of
commercial success (expected added value of project
product),

In the second step, the project is evaluated in terms
of the financial and economic methods using models
which take into account as many factors significant for
project as possible:

e nonlinear programming model of calculating
discounted payback period of investment;

e nonlinear programming model of calculating
modernized discounted payback period of
investment.

Importantly, the investment decision lead time is very
short. The key stage at which investors decide to invest is
the Seed stage. At this stage which, investment is required
to bring the product to market requirements (in this case,
investment can reach RUR 10 mln). Consequently, the
assessment algorithm should be sufficiently simple, and
the evaluation methods should be efficient. They should
take into account the maximum possible number of
factors which are significant for high-tech project.

Figure 9 represents the main stages of financing
high-tech projects in terms of rounds of financing.

Certain financing sources correspond to each stage
of the project, for example, at the Pre-Seed stages, grants
and investment of own resources are required. There may
also be a requirement for the support of business angels
or seed funds. At later stages, subsidies or convertible
loans may be needed.
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Fig. 9. Rounds of financing

Source: Morozov A. Having a startup capital of RUR 10-15 min, it is no problem to raise about RUR 600 min more for a hardware project.
There is a lot of money in the country, especially for industry. URL: https://json.tv/ict_news_read/aleksandr-morozov-akselerator-territoriya-
imeya-10-15-min-rubley-pervonachalnogo-kapitala-priviech-esche-poryadka-600-millionov-na-hardware-proekt-dlya-promyshlennosti-
ne-problema-deneg-v-strane-ochen-mnogo-20171228014631. Accessed February 3, 2022 (in Russ.).

CONCLUSIONS

Project financing in innovative developments is a
complex and time-consuming process, requiring the
attention of investors and meticulous evaluation.

This study aimed to identify features of the
investment process in the Russian Federation, as
well as the criteria for selecting priority high-tech
projects and methods of evaluating these projects,
in the aims of making informed investment
decisions.

The general principles and approaches to project
efficiency evaluation methods were analyzed.
A model of priorities of high-tech projects was
presented, as well as two models which take cash
flows into account after the expiration of the
payback period. Furthermore, an algorithm for the
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