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ROLE OF SCIENTIFIC AND TECHNICAL INNOVATIONS
IN MODERNZATION ENVIRONMENT OF ECONOMY

Summary. The purpose of the research is to study the mechanisms of modernization of the economy and its impact on
economic competition and development and to identify the contribution of innovative science and technology to the economic
development of Azerbaijan. As a result of the research, the development prospects of innovative science and technology in
our country and in the world have been analyzed, and the suggestions on the measures to be taken were made. The role of
scientific and technical innovations in the modernization of the economy by analyzing foreign experience has been defined.
The international experience on the development and application of new ideas, methods, products, etc. that will provide economic
and social benefits in the direction of changing and updating their products, services, and production methods continuously
based on the latest accomplishments of science and technology during economic activities of the states for demonstrating
sustainability in a competitive environment that is strengthening among countries has been investigated and successful practices
have been presented.
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technological changes.

Introduction. At all stages of the economy, development
has always been associated with technologies; the success in
science leads to technological development. For this reason,
science, technology and development, as a whole, are in direct
proportion to each other. In time, mankind has reached a point
where science has become a technological product and mass
production has begun. Currently, science, technology and
innovation are considered the engine of sustainable economic
development. In other words, science, technology, innovation
and entrepreneurship are among the basic principles of mod-
ern economy. Innovation is the main basis of technological
growth. Innovations also have a significant impact on achiev-
ing better living standards. The development degrees that
the developing countries can emerge as centers of economic
power depend on their ability to apply the concepts of science

and technology. In the new era, modernization in the public
life of any society is considered the most obvious example
of the application of science and technology. Our lives have
been simplified with the application of the latest achievements
of science and technology. Science and technology permeated
all spheres of economic (sometimes public) life: health, trans-
port, mechanical engineering, information technology and
others, and in many cases they are completely covered. In the
era of free growth and sustainable change, many countries are
shaping economic policies that stimulate development and
create new jobs. Information and communication technol-
ogies (ICT) are one of the important opportunities not only
for fast-growing industries, but also for innovation and devel-
opment. The innovations in technology and information and
communication technologies (ICT) represent the developing
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path of the world nations for stimulating economic develop-
ment, improving the quality of education, and solving gender
issues in society.

Aim. The main aim of the article to analyze the role of sci-
entific, technical innovations in modernization environment
of economy.

Discussion. In the context of the growing number of
mobile subscribers (6.8 billion) to the number of global pop-
ulation and about 40% of the world’s population is online, the
competitiveness ability of economies depends on the oppor-
tunities and capabilities of using modern technologies. Here,
ICT affects the economy on 5 factors:

— Direct job creation;

— Contribution to GDP growth;

— Emergence of new services and industries;

— Workforce transformation;

— Business updates;

Science, technology and innovation are among the essen-
tial factors of our time to determine the economic and political
power of nations.

In the world, the telecommunications industry, along
with its growing importance in terms of annual turnover and
employment opportunities, is also a goal of creating an infor-
mation society that is developing as a global trend and has a
special significance at the European Union (EU) level. The
rapid technological developments in the field of telecommu-
nications since the 1990s, especially the digital revolution and
the rapidly spreading Internet revolution around the world,
have led to a rapid change in existing norms in the sector. This
conceptual and theoretical revolution, driven by technology, is
expected to advance further [1].

With scientific and technological development, the bounda-
ries of human power have been transcended. This situation rad-
ically changed the production process. The production process
was accelerated and the products were increased and sorted.
These conditions naturally led to the reduction in unit produc-
tion costs. After the Industrial Revolution, the changed world
and economies were affected by these trends, and the race to
participate in the New Economic Environment intensified.

The world economy is constantly changing in terms of
competitive dynamics. In this process of transformation,
many factors and strategies that affect countries and market
participants in terms of competitiveness are also subject to
transformation. This situation also directs the economic pol-
icy of the countries. In this transformation process, factors and
strategies based on science, technology and innovation are key
variables for global competition and social welfare. It is very

important for market participants and countries to maintain a
competitive advantage in a way that will make a difference
between competitors in the context of global economic com-
petition in order to improve their assets and well-being. Today
the sources of competitive advantage depend on the strong
integration of natural resources (reserves) to the given tech-
nologies (producing science, technology and innovation) [2].

Essence of Modernization of Science and Technology.

Today, if we pay attention to the fastest growing countries
in the world, we will see the rapid development of science and
technology along with economic development in those coun-
tries. Examples are Sweden, the Netherlands, and Germany.
The only reason for the economic development of these coun-
tries is the investment in science and technological develop-
ment. The results and scope of investment in this area are not
limited to the economy. The development of science and tech-
nology is the only tool that influences all areas of society and
is necessary to compete in all areas in our time. We can see
evidence on the example of the countries that invest mostly in
science and technology. These countries have a competitive
advantage in the world in economic, military, educational and
other spheres.

As can be seen from Figure 1, countries with high invest-
ment in research and development are also quite advanced in
the economic, political, military, educational and other fields,
and have a competitive advantage. As in many OECD (Organ-
ization for Economic Co-operation and Development) coun-
tries, the main strategy of research and development policy in
Germany is to ensure a competitive advantage by increasing
the innovative capacity of the industry. To this end, Germany
pursues the following policies to maintain its competitive
advantage by increasing its market share in international com-
petition [3]:

1. to make structural adjustments and to act in accordance
with market needs in order to make better use of its research
and development potential;

2. efforts to increase research and development projects
in small industries, support research and development by sup-
porting technology parks and business incubators, individual
firms, rewarding research staff, and increasing research and
development staff.

The way of having strong economy and achieve social
welfare is to own an industry and information sector that pro-
duces high-quality, world-class, high-value-added by-prod-
ucts with technologically superior features through the devel-
opment of technology and innovation.
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Figure 1. Research and development costs (GDP %) [4]
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Figure 2. Economic impact of technological development [5]

The most important feature of our time is the ability of
society to produce information. Each country carries out
research and development activities to produce information
in accordance with its potential. It is possible to acquire new
products through research and development activities, and it
is also possible to gain access to ready-made data or to teach
how to use the obtained data. For this reason, all developed or
developing countries attach great importance to research and
development activities. The goal of the information society is
to increase the impact of science and technology on economic
and social development. As a result of obtaining and process-
ing information, new technologies are produced. Although
the produced technological information improves a person’s
standard of living, it becomes easier and faster for an individ-
ual to work alone (Ismail Hakk1 Yiicel (1997), p. 27).

One of the main goals of economic modernization in
many countries is to stimulate fundamental structural changes
in the promotion of innovation, management of resources and
environment in all areas, the widespread application of tech-
nology, and the application of important technologies aimed at
improving the technological and technical base. Technological
development is becoming one of the key factors of economic
development and social welfare. In order to contribute to the
modern technological regime, it is absolutely impossible to
implement a successful structural innovation policy without
large-scale involvement of the achievements of science and
technology in trade.

The main global tendencies of innovation activities occur-
ring at the end of the 20th century-beginning of the 21st cen-
tury are the followings:

— Increasing dependence of production of goods and ser-
vices on the use of science and technology;

— Increasing number of new data producers;

— Dependence of innovation dynamics on successful inter-
actions between scientific institutions and business sector;

— Development of interaction and cooperation of market
participants;

— Diffusion of new technologies (currently, not with the
purchase of new equipment, the changes in the organizational
and management system are considered).

As aresult of such trends, the analysis of structural changes
in the economy are made on the basis of technological devel-

opment, creates the need to study a large number of factors of
innovation activity, focusing on interactions and information
flows between participants in various innovation processes.

There has been three important revolutions in human his-
tory that affected economy. The first is the “Industrial Revolu-
tion”, the second is the “Technological Revolution” occurred
after the Second World War, and the third is the “Information
Revolution” (“New Economy”). Since the start of the Indus-
trial Revolution, unprecedented economic growth has taken
place in the world economy. This can be seen in Figure 2:

When we look back historical processes, it seems clearly
that the main source of evolution is technological develop-
ment. Technological change altered the worldview, shaped
people’s lifestyles and increased their well-being.

The new technologies will create international competitive
advantages. Technological innovations will help to increase
competition and bring quality products to market. During
this period, market participants will compete with each other
to enter a larger market from a limited and complex market
with the development of globalization. The information age
is emerging as an evolving era of sustainable development,
research and development, and the struggle for new infor-
mation. This competition held for obtaining information will
ensure sustainable development in societies.

The impact of developments in the dilemma of science,
technology and innovation, global competitiveness at the mac-
roeconomic level and socio-economic well-being will increase
the effectiveness and success of policy designs in this area. At
the microeconomic level, the main mechanism for increasing
the competitiveness and profitability of scientific and tech-
nological innovation is to increase market share and increase
profits by gaining competitive advantage through developments
in scientific and technological innovation, reducing costs for
companies, increasing productivity and expanding the range of
products that differentiate competitors [2].

Mainly after the Second World War, innovations such as
radar, nuclear energy, microwave, TV, radio, personal com-
puters, mobile communications, and the Internet emerged as
a result of rapid innovative activities and scientific research.
This impulse, which started in the middle of the 19th century,
has led to significant changes and developments today with
the development of science and technology. At the same time,
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the ICT (information and communication technology) sector
is the largest source of innovative activity, economic growth
and employment. In the OECD (Organization for Economic
Co-operation and Development) countries, the contribution
of this sector to employment is 5.5%, and the added value to
working life is 8% [6].

The impact of developments in the dilemma of science,
technology and innovation, global competitiveness at the
macroeconomic level and socio-economic well-being will
increase the effectiveness and success of policy designs in
this area. At the microeconomic level, the main mechanism
for increasing the competitiveness and profitability of scien-
tific and technological innovation is to increase market share
and profits by gaining competitive advantage through devel-
opments in scientific and technological innovation, reducing
costs for companies, increasing productivity and expanding
the range of products that differentiate competitors [2].

With the advent of the Internet and ICT products, lifestyles
have undergone significant changes in recent years. Commu-
nicating with each other through networks has changed the
way we communicate, and advances in information and com-
munication technology have increased the level of well-being,
innovation, and the number of new professions, as a result the
information economy has been formalized.

Success story

In South Korea, the share of ICT in GDP increased from
7.7% in 1997 to 15.3% in 2000. At the same time, the sector’s
contribution to GDP growth increased from 34% in 1999 to
46% in 2000. According to the World Bank, South Korea has
become the fastest and most successful country to change its
economic structure due to investments in the IT (Information
Technology) sector [Kulali and Bilir, p.70]. With 129,000
employees in South Korea and more than 222,000 employees
worldwide, Samsung operates in 58 countries and exports
more than $ 150 billion a year. In 2004, Samsung invested
$ 4 billion in China, a global hub for technological innovation.
The investment generated $ 24 billion in revenue in China the
same year. Samsung is a product of South Korea’s innovation-
based development strategy dating back to the 1960s. It is no
coincidence that Samsung has chosen China for investment.
It is the result of China’s innovation-based development strategy.
South Korea, with its low inflation and unemployment rates,
export surpluses, and income distribution, emerges as evidence
of what innovation-based development and growth means.

Development of Scientific and Technological Sphere

in Azerbaijan

Thanks to scientific and technological development, the
world is undergoing great and rapid changes, and globaliza-
tion plays a key role in accelerating this process. In parallel
with the global economic development, new information and
communication technologies are developing. Information and
communication-based work lines are replacing traditional
industries, and national incomes of ICT-invested countries
are growing faster. As the most important factor of technical
change and economic growth, it also brings significant struc-
tural changes in the telecommunications and IT sectors. Espe-
cially in the last 30 years, the development of computer and
communication technologies has made innovation activity as
a key factor in preventing global change.

Recently, several important activities in the direction of
the development of science and technology have been car-
ried out in our country. The most obvious example of this is
the establishment of the “Science Development Fund under
the President of the Republic of Azerbaijan” by the decree of
President Ilham Aliyev dated October 21, 2009. At the same
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time, the “Strategic Road Map on the Development of Tele-
communications and Information Technologies in the Repub-
lic of Azerbaijan” was developed with the goal to approve
the “Main directions of the strategic roadmap on the national
economy and key sectors of the economy” and to ensure the
implementation of the tasks set by the President Ilham Ali-
yev’s Order No. 1897 dated March 16, 2016. The goals of
establishing the fund are to ensure scientific and technological
development in the country and protect the existing potential
in this direction, use this field effectively in economic devel-
opment, increase the role of science and technology in solving
important socio-economic problems, fund the fundamental,
applied and research-innovative scientific researches, pro-
grams, projects and other scientific events important for the
state and society in the field of technical, natural, humanities
and social sciences provided by the education institutions,
organizations, physical entities and other relevant bodies
operating in the field of science in Azerbaijan, stimulate sci-
entific activity of scientists and provide additional creative
opportunity for them [7].

Azerbaijan’s development in the field of science and tech-
nology depends on its ability to turn science and technology
into economic and social benefits and its success in formaliza-
tion of the National Innovation System. The use of technology
parks is applied in many developed countries in terms of small
and medium-sized industries. The joint cooperation of indus-
try and universities aims to increase efficiency, quality and
standards to the international level by adapting technological
information to the industry as a result of research and deve-
lopment activities of the industry, in addition to increasing
research and development activities in universities. For this
reason, very serious work is being implemented in Azerbaijan
in this direction. Examples of the work done are the estab-
lishment of Sumgayit Technopark and Sumgayit Chemical
Industrial Park. In this regard, President Ilham Aliyev called
Sumgayit Technopark an indicator of the country’s growing
economic power. The main purpose of creating technology
parks is the development of the non-oil sector, the formation
of an innovation-oriented economy and the promotion of
innovative market participants. According to the 2019 Global
Innovation Index (GII), Azerbaijan ranks 101st place in terms
of science and technology. If we pay attention to the data in
the index, it is possible to observe the growth rate over the
years. The main dynamics of this growth rate is the policy
of forming a science and technology-oriented economy in the
country.

Price/ Rating
Value | (129 countries)
1. RESULTS OF KNOWLEDGE 149 101
AND TECHNOLOGY.
1.1 To create knowledge 3.9 109
1.2 Influence of knowledge 21.4 111
1.3 Spread of knowledge 19.4 51

Figure 3. Results of Knowledge and Technology
in Azerbaijan in 2019 [8]

A characteristic feature of the innovation-oriented econ-
omy in the context of modernization of the economy is to
stimulate the production of competitive products by ensuring
long-term sustainable economic development, accelerating the
application of science-based technologies, forming a knowl-
edge economy, supporting innovative activities. The essence
of modernization in Azerbaijan is more clearly reflected in the
words of the President ITham Aliyev: “The main task set for
our country is to further develop the economy, carry out polit-
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Figure 4. Results of Science and Technology in Azerbaijan in 2013-2019 [8]

ical reforms, modernization of the country. Much work has
been done in this direction in recent years. We pursue a broad
modernization policy in our country. This policy will allow us
to become less dependent on energy resources”.
Conclusions. Science and technology are the main drivers
of development because technological and scientific revolu-
tions ensure economic development, improvement of health,
education and infrastructure. To promote scientific and tech-
nological progress, developing countries must invest in quality
education for young people, provide continuous skills educa-
tion for employees and managers, and ensure that information
is disseminated as widely as possible in society. In the field of
science and technology, it is important to establish and real-
ize policies that will be implemented effectively, to bring the
level of development to the desired level, so that the produc-
tion and use of information and technology can be done with
a certain system and coordination. Science and technology are
one of the most important elements of long-term economic and
social development. Science and technology policy is a tool to
influence the pace and direction of this development. All eco-

nomically and socially developed countries in the world (the
USA, Japan, the EU member states) have developed a vision
of science and technology that meets their long-term social,
economic and political goals, and use technology forecasts as
an effective tool to update this vision. In recent years, science
and technology have played an important role in determining
the level of development and classification of countries, and
their importance is growing. There is a positive link between
technology and growth and development, and there is a need to
invest in technology in all countries targeting growth and devel-
opment. If there is a need for technological investment, human
capital must be high enough, that is, it depends on human
resources that can use technology and develop new ones.

At the same time, the information society and literate gen-
erations will be provided by improving the education system
and increasing the level of knowledge in society by allocating
more funds to education. Societies that cannot turn scientific
thought into a way of life will not be able to create an infor-
mation society. The highly educated workforce trained in the
country will determine the future of this country.
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POJIb HAYKOBO-TEXHIYHUX IHHOBAIIA Y MOJEPHI3AIIII CEPEJJOBUIIA EKOHOMIKH

AHoTauiss. Meta JIOCIiDKeHHS MONATae y BUBYCHHI MEXaHI3MIB MOJIEpHI3allii €eKOHOMIKH Ta 1i BIJIMBY Ha EKOHOMIYHY KOH-
KypEHLIII0 Ta PO3BUTOK, a TAKOX Y BH3HAUECHHI BHECKY 1HHOBAI[IHHUX HOCIIKEHb y c(epl HayKu Ta TEXHIKM B €KOHOMIUHMI
po3BuTOoK Asepbaiikany. [Ipoanasi3yBaBIy MEPCICKTUBU PO3BUTKY 1HHOBAIIHHUX JTOCII/DKEHD Yy cepi HAyKH Ta TEXHIKH, 3a-
IPOIIOHOBAHI 3aXOIH, SIKUX CIIi BKUTH. BU3HaueHHS poJii HayKOBO-TEXHIYHHMX 1HHOBALIN y MOJEpHi3alLil eKOHOMIKH LIIIXOM
aHaJI3y 3apyOiKHOTO JOCBIy BEIMarae JOJAaTKOBOTO BUBUCHHS. [IpecTaBieHi MaTepiain Ta OTpIMaHi pe3ysIbTaTH MOXYTh OyTH
BHUKOPHUCTaHI IPpY po3po0ILli KOMIUIEKCHUX Ta CHCTEMAaTH30BaHMX 3aXOJ1iB, KOHIICNTYa IbHHUX ITiJIXO/IB JI0 BUPIILICHHS POOIEM I10-
Oy[10BH Cy4acHOI IHHOBaLliHO-OPiEHTOBAHOT EKOHOMIKH. M1 MOMKEMO CTBEpIXKYBaTH, 110 Y Cy4aCHOMY B3a€MOIIOB’ I3aHOMY CBITI,
3HaHHs, iHPOPMAaLIis Ta KOMYHIKAIlis — 11 KJIFOUl JI0 BJIAJIM Ta MPOLBITAHHS, 1 TE K MOTEHIIIAN KaJPOBUX PECYpPCiB KpaiH, 10 po3-
BHUBAIOThCS, BUKOPHUCTOBYE iX, MOXE€ MaTy 3HAYHUN BIUIMB Ha ()OPMYBaHHS CyCHIJIbCTBA B LIIOMY. Y CTATTi JOCIIKY€ETHCS MiXK-
HApOJIHUI TOCBI pO3POOKHU Ta 3aCTOCYBAHHS HOBHX 1/Iei, METOIIB, MPOIYKTIB TOIIIO, IO 3a0e3MEUUTh CKOHOMIYHI Ta COIiabHI
BUTO/IM JUTS 3MIH Ta OHOBJICHHS MPOIYKIIiT, MOCIYT Ta METOAIB BUPOOHMIITBA, 110 0A3yIOThCS Ha HOBITHIX HAYKOBO-TEXHIUHHX
JOCSITHEHHSIX, JUI AEMOHCTpPALii cTalol eKOHOMIYHOI JisIbHOCTI B KOHKYPEHTHOMY CEPEAOBUIL, TAKOXK MPEACTABICH] YCHIIIHI
nipakTHK. OOMe)eHHsI PI3MYHUX MOKITBOCTEH JIFOMUHHU OyJH MOI0JaH1 3aBISKH TEXHOJIOTIYHUM PO3pPOOKaM, 10 JJOKOPIHHO 3Mi-
HUJIO BUpOoOHMuMii npouec. KinbkicTh ToBapiB 3011blIyBaacs Ta ypi3HOMaHITHIOBAIACs, Y TOH 4dac, sk (paOpuuHO BUPOOHULITBO
MIPUCKOPIOBAJIOCS Ta 3a3HABAJIO CIIPOIICHb. B pe3ysbTari, Taki yMOBH ITPU3BEIH JI0 3MEHIIICHHS co0iBapTOCTi mpoaykirii. CBiT Ta
KpaiHW, 10 3MIHMJIKCS MICJISi TPOMHUCIIOBOI PEBOIIONIT, 3a3HAIM BIUIMBY LIUX TEHJICHIH, Yepe3 M0 MPUCKOPHIIUCS MIEPEroHH 3a
Micre y HoBoMy cBiTOBOMY eKOHOMIYHOMY TOpsAKy. [H(opManiiiHa epa, mpo HapOKEHHS SKOT IIPOTONIOIIYEThCS 3HAHHAM, Ma€e
BEJIMYE3HUIA BIUTUB HA JKUTTS CYCIIJIbCTBA, & TAKOXK HA EKOHOMIYHI CHCTeMH. TeeKoMyHIKallii CTajau OJIHUM 3 OCHOBHHUX KaHAIIiB
0a30B01 CTPYKTYpH iH(OPMAIIHHOTO CyCHiIGCTBA 1 HE JIMIIE BIUIMHYJIM HA HBOTO, alle 1 IPU3BEIH J0 aOCOIIOTHO HOBOI €HOXHU
EKOHOMIYHOI iH(OpMaIIil Ta KOMYHIKaIliT yepe3 Te, IK BOHA PO3IIUPIOE (DYHKIIIOHYBaHHs iHCTUTYLIH. [Tomanbina quBepcudikarris
KaHaJIiB 3B 513Ky YiTKO 3aJIEUTb BiJl 30aTHOCTI POLYKYBaTH, 00pOoOIATH 1H(POPMALIiIO Ta PO3LIUPIOBATH c(hepH 11 BUKOPUCTAHHSL.

KurouoBi ci1oBa: iHHOBAITIT, HAyKOBO-TEXHIUHHMIA MPOTPEC, CKOHOMIUHHMI PO3BUTOK, IHHOBAIIIHUI PO3BUTOK, TEXHOJIOTIYHI 3MiHH.

POJIb HAYYHO-TEXHUYECKHUX UHHOBAIIUIA B MOJIEPHU3AIIUU CPEJIBI SdKOHOMUKH

AnHoTanus. Llens uccrienoBanys 3aKiIrodaeTcss B U3yYeHUH MEXaHU3MOB MOJIEPHU3ALMN SKOHOMUKH U €€ BIUAHMS Ha SKOHO-
MHYECKYI0 KOHKYPEHIIMIO U Pa3BUTHE, & TAKIKE B ONPE/ICIICHUH BKJIA/Ia MHHOBAIIMOHHBIX UCCIICIOBAHUN B OOJIACTH HAYKH M TEXHUKH
B SKOHOMHUECKoe pa3Butue AsepOaiikana. [Ipoananu3npoBaB rnepcrieKTUBbI Pa3BUTH MHHOBAILIMOHHBIX UCCIIEIOBAHUN B 00JIaCTH
HAyKU U TEXHUKH, TIPEI0KEHbI MEPBI, KOTOPBIE ClIeAyeT NPUHATh. Olpe/iesIeHbl POIM HayYHO-TEXHUUECKUX HHHOBALIUM B MOJIEPHH-
3aIMM SKOHOMHKH IyTeM aHajIM3a 3apyO0eKHOro oIbITa. B crarbe uccieayercs MexIyHapOIHbII ONbIT pa3paboTKu U IPUMEHEHHS
HOBBIX HZ€H, METOIOB, IPOIYKTOB JULS 00ECIIeUEHHS SKOHOMUUECKON U COLMATTEHOM BBITOJIBL, & TAKOKe I M3MEHEHHI 1 OOHOBIICHHS
MIPOAYKLUH, YCIYT U METOIOB IPOU3BOJICTBA, OCHOBAHHBIX HA HOBEHIINX HAYYHO-TEXHUUYECKUX JAOCTHIKCHHSX, JUISl AEMOHCTPALMN
MIOCTOSIHHOW SKOHOMHMYECKOM JIeATEIbHOCTH B KOHKYPEHTHOMN CpeJie, TAKKe IPEACTABICHBI YCTICIIHbIC TPAKTHKH.

KuiroueBble ¢j10Ba: MHHOBAIMH, HAyYHO-TEXHUYECKOE PAa3BUTHE, SKOHOMHUYECKOE pPa3BUTHE, HHHOBALIMOHHOE pa3BUTHE,
TEXHOJIOTHYECKHE U3MEHEHUSI.
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