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Abstract

Each year, an increasing number of countries base their innovation development strategies on forecasts of scientific and technological
development. There are numerous methods for forecasting technological trends, with the STI proposal being a key indicator. This article presents an
improved methodology for forecasting technological trends, which includes an analysis of not only the supply of STI but also the demand for it.

In particular, it is proposed to supplement the method based on the analysis of the STI proposal with statistics on the volume of STI user requests
on the Internet and in scientific and technical libraries for the necessary keywords related to the object under study.

By comparing the dynamics of STI data in Belarus with current global trends, it is possible to assess the interests of the domestic scientific
community in various areas of research and identify the most significant of them. Studying the dynamics, structure and territoriality of demand for STI
and comparing these data with the STI supply makes it possible to assess the degree of satisfaction of needs in STI. Based on the STI supply,
specialists can draw conclusions about the possible emergence of new technologies and product groups in a certain forecast period.

The results of such analysis can be used to more accurately predict technological trends.
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OLIEHKA CMNPOCA W NPEANOXEHWUA HAYYHO-TEXHUYECKOW UHOOPMALIMKA B KOHTEKCTE NPOrHO3MPOBAHUA
TEXHONOIrM4YECKUX TPEHIOB

C. B. MakapeBuu

Pechepar

ExerogHo Bce 6ornbluee 4MCMO CTpaH, OCHOBbLIBAsSCb HA MPOTHO3aX HAy4HO-TEXHOMOrMYECKOro PasBUTWS, BbICTPAMBAKOT CBOK CTpaTeruo
VHHOBALMOHHOTO pa3suTus. CyllecTBYeT MHOXECTBO METOAOB MPOrHO3MPOBAHUS TEXHOMOTMYECKMX TEHAEHLMA, OCHOBHBbIM MOKA3aTenem KOTOpbIX
BbICTYNawT npeanoxenns HTW. B cratbe npefcTaBneHa YCOBEPLUEHCTBOBAHHAS METOAMKA MPOTHO3MPOBAHMS TEXHOMOTMYECKNX TEHOEHLIA,
BKMKOYaloLLast aHanm3 He Tonbko npeanoxenns HTW, Ho v cnpoca Ha Hee.

B uacTHoctW, npeanaraeTcsi AOMONMHMTL METOA, OCHOBaHHbIM Ha aHanuse npeanoxenns HTW, cratuctukoir ob6bemos 3anpocoB HTU
nonb3oBateneli B IHTEPHETE U B HAay4HO-TEXHNYECKME BNBNMOTEKM MO HEOBXOAMMBIM KITHOUEBLIM CIIOBaM, OTHOCALLMMCS K UCCIIeayeMOMy OOBeKTY.

Conocrasnsis guHamuky AaHHbix no HTU B Benapycu ¢ akTyanbHbIMA MUMPOBBLIMW TEHLEHLMSIMW, MOXHO OLEHUTb MHTEPECHI OTEYECTBEHHOMO
Hay4yHOro coobLLECTBa K PasnuyHbIM HanpaBneHUsIM UCCMENOoBaHUIA, BbIAENUTL Hanbonee 3HauMMmble M3 HUX. M3yyeHue OuHaMUKW, CTPYKTYpbl W
TeppuTopuanbHocTM cnpoca Ha HTW 1 conocTaBneHne aTUX [aHHbIX € npednoxeHveMm HTW [aloT BO3MOXHOCTb OLEHMBATb CTEMeHb
yaosneTBopeHHocTn notpebHocteit B HTU. Ucxoas w3 npepnoxenms HTW, cneumanuctbl MOryT genatb BbIBOAbI O BO3MOXHOM MOSIBNEHWM B
OnpeAeneHHOM NPOrHO3HOM NepUOAe HOBbIX TEXHOMOTMIA U TOBAPHBIX TPynM.

PeSyJ’IbTaTbI TaKoro aHanu3a moryT ObITb MCNONb30BaHbI 4115 6onee 060CHOBAHHOMO MPOrHO3MPOBaHMS TEXHOMOMMYECKUX TEHAEHLMA.

KnioueBble cnoBa: MeTogonorus,
MH(OpMAaLWK, Hay4HO-TEXHUYECKas MHOPMaLUS.

MPOrHO3MPOBaHNE  TEXHOMOTUYECKUX  TEHOEHLMIA,

rOCY[IAPCTBEHHAs CMCTEMa  Hay4HO-TEXHWYECKON

Introduction

Due to the increasing role of innovations in the development of na-
tional economies [1, 2, 3], the demand for forecasts of innovative and
scientific-technological development as a tool of strategic management is
growing [4]. Such forecasts allow identifying trends in the development of
technologies, assessing the prospects for the emergence of new markets,
and also exploring production and personnel capabilities and challenges.
The obtained forecasting results help to determine priority areas of tech-
nological development, develop scenarios for economic growth and opti-
mize investment risks [5].

As world practice shows, developing and especially developed coun-
tries regularly design forecasts of scientific and technological develop-
ment. In the Russian Federation, since 2013, forecasts of scientific and
technological development have also been developed on a regular basis,
the latest of which was the Forecast of Scientific and Technological De-
velopment of the Russian Federation until 2030. In the Republic of Bela-
rus, a Comprehensive Forecast of Scientific and Technological Progress
of Belarus for 2026-2030 and for the period until 2045 (hereinafter — CF
STP 2045) has been developed.

One of the common methods used to forecast technological trends is
based on studying the dynamics and structure of scientific publications

and registered patents, i.e. on the analysis of the STI proposal both on a
global scale and by comparing this data for individual countries [6, 7, 8].
By comparing the dynamics of data in Belarus with the corresponding
global trends, it is possible to assess the interest of the domestic scientific
community in various areas of research and identify the most relevant
ones. Based on the STI proposal, specialists can draw conclusions about
the possible emergence of new technologies and product groups in a
certain forecast period.

The purpose of this study is to improve the methodology for forecast-
ing technological trends by including not only an analysis of the supply of
STI, but also an analysis of the demand for STI.

1. Analysis of the dynamics of the STI
the CF STP 2045

The method of forecasting technological trends based on the STI
proposal (hereinafter referred to as the STI proposal method) was used
along with other methods in the development of the Comprehensive
Forecast of Scientific and Technological Progress of the Republic of Bela-
rus for 2026-2030 and for the period until 2045 [9].

The CF STP 2045 presents a list of forecasting objects, which are
understood as innovative goods, product groups and technologies.
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For each forecasting object, the values of parameter groups were deter-
mined: global trends in publications and patents; world market capacity;
the state of the infrastructure of the Republic of Belarus. The first two
groups of parameters characterized the demand for the forecasting object
in the forecast period, the third group of parameters — the feasibility of the
forecasting object in the forecast period.

Global trends in publications and patents for each forecast object
were assessed based on an analysis of scientific publications in foreign
sources and patents in foreign patent databases. For this purpose, the
number of foreign publications and international patents for the previous
5 years was determined for each forecast object.

The group of parameters characterizing the feasibility of the object
also included such parameters as the domestic scientific publications and
patents in bibliographic and patent registers, databases and other STI
resources.

As an example, Figures 1-4 shows data on the forecasting object
“System for assessing transport flow parameters based on processing
navigation data on vehicle movement” (hereinafter referred to as the
“‘Assessment system...”) from the CF STP 2025, which was implemented
in 2018 [10], the methodology of which will make it possible to determine
the capacity of the road network, the efficiency of using the existing net-
work, the volume and structure of transport demand.
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Figure 2 — Dynamics of international patenting for the forecast object
“Assessment system...”
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Figure 3 — Dynamics of publications in the Republic of Belarus for the
forecast object “Assessment system...”
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Figure 4 — Dynamics of patenhting in te Republic of Belarus for the fore-
cast object “Assessment system...”

Figures 1-2 show that the activity in international publications and
patents increases annually in relation to the forecasting object under
consideration. In turn, Figures 3-4 show low activity in the field of publica-
tions and patents in the Republic of Belarus. It can be concluded that
there is high interest in the forecasting object in the international scientific
community and that this object has great prospects as an innovative
product. From the graphs in Figures 3—4 it follows that the reserve in the
country is low, and taking into account global prospects, it is worth as-
sessing the possibility and feasibility of research in this direction.

2. Analysis of the dynamics of demand for STI

It is necessary to distinguish between the demand for STI and the
supply of STI. As already stated above, the supply of STl is understood
as published scientific works and registered patents both in paper and
electronic form. The demand for STl is understood as a set of search
queries aimed at finding scientific and technical information (search
among STI offers). Accordingly, the demand for STI can serve as an
indicator of the demand for certain areas of STI.

In the forecasting method described above, based on studying the
STI supply, the basis for further forecasting is the already created and
publicly available STI (STI supply). However, modem information tech-
nologies allow not only to analyze the STl already available in the public
domain (i.e., the STI supply), but also to study the volumes of search
queries for STI in various categories, made both in global and local net-
works (i.e., the demand for STI). Studying the dynamics, structure, and
territoriality of STI demand and comparing this data with the STI supply
makes it possible to assess the degree of satisfaction of STI needs. The
results of such an analysis can be used for more substantiated forecast-
ing of technological trends.

Demand for STI can be tracked in various ways and by various or-
ganizations or individuals (individually). To perform a semantic search for
data on the number of requests, it is necessary to define the keywords of
the area of interest. Data on the number of queries is searched for on the
internet using various specialized program that show user query activity:
Google trends, Google Analytics, Google Ads, Keyword Tool, Key Collec-
tor, Wordstat and etc.

These software resources allow you to see the demand of Internet
users for STI by specified keywords. They display statistics: on the dy-
namics, structure and territoriality of demand. It is necessary to mention a
particular feature of these systems: they do not include information on the
dynamics of queries made before 2004.

The methodology outlined above should also be supplemented with
statistics on user queries to scientific and technical libraries for the nec-
essary keywords related to the studied STI object.

As an example, Figure 5 provides data on the STI object “Artificial In-
telligence” (hereinafter referred to as Al). The given figure shows the
dynamics of publications of scientific articles and registration of patents
as a percentage of the base year 2004 for the period 2004-2022. It also
shows the dynamics of Internet user requests for this STI object as a
percentage of the base year 2004.

118

Economics
https://doi.org/10.36773/1818-1112-2024-135-3-117-121



Vestnik of Brest State Technical University. 2024. No. 3 (135)

a) In the period 2004-2022.
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Figure 5 — Dynamics of STI demand for the ST object “Artificial Intelligence” [11]

From Figure 5 it is evident that the growth rate of demand for STl and
the supply of STl for the STI object under consideration practically repeat
each other’s dynamics with a supply lag of an average of 1 year.

This situation can be explained as follows: To research a given topic
or develop a new project, a scientific team needs to explore a specific
area, which consequently leads to an increase in demand for STI.

The next stage involves preparing a scientific paper and submitting it for
publication (or preparing a patent application). Occasionally, there may
be a surge in demand for STI, which is driven by a new discovery or a
change in approach within the research area. Figure 6 shows a surge in
user queries related to the STI object "Artificial Intelligence.”
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Figure 6 — Activity graph for the STI object “Artificial Intelligence” in the period 2004-2021, displayed in the Google trends [12]

A surge in STI queries is noted starting in 2010. This increase is
linked to the growth in computer processing power, which enabled the
combination of Big Data with Deep Learning methods based on artificial
neural networks. Subsequently, this led to the successful application of
artificial intelligence in many fields (such as speech and image recogni-
tion, natural language understanding, autonomous vehicles, etc.), which,
in turn, marked a resurgence of Al [13].

Similarly, we can consider the demand for STl in the area of Big Data.

Figure 7 shows the growth of activity in the mentioned object since
2011, which is caused by the trend related to the analysis of big data by
scientific universities within the framework of scientific and statistical

research. By early 2012, the volume of data had grown to massive
scales, creating a need for its systematization and practical application.

From 2014 onwards, leading global universities specializing in ap-
plied engineering and IT disciplines began to focus on Big Data. Subse-
quently, IT corporations such as Microsoft, IBM, Oracle, and EMC, fol-
lowed by Google, Apple, Facebook, and Amazon, became involved in
data collection and analysis. Today, large industry companies and gov-
ernment agencies utilize Big Data.

The demand for the STI object "Big Data" can be examined not only
on a global scale but also within individual countries.
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Figure 7 — Activity graph for the STl object “Big Data” in the period 2008-2024, displayed in the Google trends [12]

The dynamics of STI queries in the Russian Federation clearly show
a surge in interest in the research object (Figure 8). This is evident, as in
2019, 68 % of organizations tested the implementation of Big Data analy-
sis tools, which is recognized as the most frequently adopted technology
in Russian companies [14].

It is also useful to compare the demand for STl across different coun-
tries and then rank them, which involves identifying potentially developed
countries and those developing in various research areas.

100

75

50

[pKMEY aHme

25

When comparing the demand for STl related to Big Data in South
Korea (Figure 9) and the Russian Federation (Figure 8), it is noticeable
that the surge in South Korea occurred in 2017, while in Russia, it was at
the end of 2019. The difference in the timing of the demand surge for the
research object allows us to infer which country is potentially developed
and which is developing in this direction.

| AHE. 200_. 1 8es 20013r.

1 HoR6. 2019r.

Figure 8 — Graph of activity in the Russian Federation for the STI object “Big Data”in the period 2008-2024, displayed in the Google trends program [12]
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Figure 9 — Graph of activity in the Republic of Korea for the STI object “Big Data” in the period 2008-2024, displayed in the Google trends program [12]

3. Collection and analysis of data on supply and demand of STI
in the State System of Scientific and Technical Information of the
Republic of Belarus

As is well known, the vast amount of scientific and technical docu-
mentation generates enormous information flows, which are increasing
annually. Consequently, there is a growing need for the development of
effective STI monitoring systems. For example, a large amount of new
digital information is created globally each year [15]: in 2018 alone, ap-
proximately 33 zettabytes (10*' bytes) were generated, and between
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2020 and 2021, humanity produced more information than in all of previ-
ous history. Furthermore, the volume of generated information is ex-
pected to continue increasing each year. According to forecasts, by 2025,
the annual global volume of generated information may reach 175 zetta-
bytes (Figure 10) [15].

The above information indicates colossal information flows that re-
quire study. For these purposes, specialized systems have been created
and are successfully operating in a number of technologically advanced
countries. The Republic of Belarus is no exception.
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m Volumes of information generation in the global digital space, Zettabyte

Figure 10 — Dynamics of generation of new information in the global digital space (2010-2025)
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Currently, Belarus has a functioning State System of Scientific and
Technical Information (SSTI), which includes: republican information
centers; library infrastructure; industry-specific STI centers and services;
regional STI centers; a system for publishing and distributing scientific
and technical literature; and an information and telecommunication infra-
structure. The primary tasks of these components are the collection,
storage, and dissemination of STI [16, 17, 18, 19].

Empowering the SSTI of the Republic of Belarus with the capability
to analyze the dynamics and structure of the demand for and supply of
scientific and technical information will allow to use this data in forecast-
ing scientific and technological progress. Analyzing STI demand will ena-
ble the comparison of STI demand with its supply and facilitate the early
identification of emerging technological trends.

It would also be beneficial to develop an information system that au-
tomatically tracks surges in demand for STI to identify new technological
trends at their formative stage. This would allow for the anticipation of
technological trends approximately one year earlier compared to the
analysis of STl supply alone.

The obtained data can also be utilized by research organizations
when forming prospective research and development plans, where labor
savings can be achieved by reducing research work on less promising
areas [20, 21].

Conclusion

Each year, an increasing number of countries conduct forecasts of
scientific and technological development to determine priority areas for
national economic development scenarios and to optimize and reduce
investment risks. The Republic of Belarus is no exception.

In our country, forecasting methods based on the analysis of the STI
supply are used. This method was used in the Comprehensive Forecast of
Scientific and Technological Progress of Belarus for 2026-2030 and up to
2045, 1t is based on studying the dynamics and structure of scientific publi-
cations and registered patents both globally and by comparing this data
across countries, which allows to identify global development trends. The
domestic scientific publications and patents is another important parameter
used in this method to assess the feasibility of a forecasting object.

The method based on STI supply analysis can be supplemented with sta-
tistics on STI query volumes from users on the internet and in scientific and
technical libraries using relevant keywords related to the research object.
Studying the dynamics, structure, and territorial distribution of STI demand and
comparing this data with the STI supply makes it possible to assess the extent
to which STl needs are being met. The results of such analysis can be used
for more substantiated forecasting of technological trends.

Given the functions and tasks, as well as the departmental structure, it
is advisable to assign the responsibilities for monitoring and analysing STI
demand to the State System of Scientific and Technical Information (SSTI).

This innovation will improve the efficiency and accuracy of forecasts of
scientific and technological progress conducted in the Republic of Belarus.
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