ANALYSIS OF THE APPLICATION OF ARTIFICIAL INTELLIGENCE IN THE
NEIGHBOURING COUNTRIES ACCORDING TO THE GOVERNMENT
ARTIFICIAL INTELLIGENCE READINESS INDEX

ANI MOMTSHYAN
Public Administration Academy of the Republic of Armenia
lecturer at the Chair of Administration
amomtshyan@gaus.am

ARAM KARAPETYAN
National Academy of Sciences of the Republic of Armenia
International Scientific and Educational Center
Lecturer of the Chair of Economics and Management
PhD in Economics, associate professor
akarapetyan@mail.ru

DOI: 10.54503/2579-2903-2023.2-142
Abstract

In today's rapidly developing world, many branches of the economy are trying to
adapt to new technologies and automate as many processes as possible. Today, we are
witnessing the rise of new technologies, with artificial intelligence (hereinafter referred to
as Al) as the driver of software and the spearhead of the fourth industrial revolution.

In the context of the current developments in the field of Al, we emphasize the multi-
faceted study of the policies conducted by the countries of the region (Armenia, Georgia,
Azerbaijan, Turkey, Iran, hereinafter referred to as the CR countries) in order to reveal the
degree of digitization of their economies, the directions of the main application of Al, the
results obtained from political initiatives, Al risks and opportunities, obstacles and reasons
for their occurrence.

Various stakeholders are interested in the process of developing a national Al strategy
not to win the global Al race, but to create a powerful toolkit in this era of technological
change to protect their citizens and prepare them for the expected technological changes.
Countries with scarce resources but great human potential, such as Armenia, are obliged to
take steps to remain an active participant in the field. The implementation of the Al strategy,
which is most relevant to the Armenian reality, will help the policy makers of the sector to
make effective decisions, as well as a number of developments, such as: the formation of a
harmonious and effective education system, the transition from the middle level of
education to the higher level and from subpar technologies to superior ones, increasing the
mobility of the state administration system, as a result of which the slowness of decision-
making and implementation will be pushed into the background, the acceleration of the
process of various structural reforms of companies and public organizations through the
introduction of state tax and preferential programs.
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The main goal of the article is to assess the position of the countries of the region in
the field of artificial intelligence by analyzing Al readiness index and to identify the
directions of main application. The article concludes to localize the solutions currently used
by leading countries for further development of Al-based systems and technologies, reveal
opportunities for cooperation between stakeholders in different countries and establish
flexible, competitive digital communication processes between government departments,
the private sector, and society.

Keywords and phrases: Government Al Readiness Index, AI National Strategy,
Cybersecurity, Chatbot.
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AHHOTAIUA
B coBpeMeHHOM OBICTPO pa3BHBAIOMIEMCS] MHPE MHOTHE OTPAacid SKOHOMHKH

MBITAIOTCS TPUCIIOCOOUTHCS K HOBBIM TEXHOJOTHSIM M MaKCUMAJIbHO aBTOMATH3UPOBATH
nporiecchbl. CerofiHss Mbl HaOJIOJIaeM IOSIBJICHUE HOBBIX TEXHOJIOTUH C MCKYCCTBEHHBIM
unTeekToM (M) B kadecTBe apaiiBepa MporpaMMHOTO 00ECIIEUCHUS U ABIKYILCH CHITBI
YETBEPTON MPOMBIIIIIEHHON PEBOJIIOLINH.

B konTekcre Tekymmux coOwbituii B obmactu MU mopdepkHEM MHOTOTPaHHOE
M3y4YeHHUE TIOJIMTUKH, TIPOBOJIMMOM cTpaHamu pervoHa (Apmenus, [ py3us, AzepOaiimkan,
Typrwust, Upan, nanee crpanbl CP) ¢ 1esibl0 BBISBICHUSA CTENCHU HH(POBH3AIMU WX
SKOHOMHK, HampaBlieHUs: OCHOBHOTO mpumeHenus WU, pesynpTaThl, moiydaeMble OT
MMONIUTUYECKUX MHHUNHMATHB, MM-pUCKM W BO3MOXXHOCTH, TMPEMSITCTBUS M MPUYUHBI HX
BO3HHKHOBEHHSI.

PaznuuHble 3aMHTEpEeCOBaHHBIE CTOPOHBI BOBJIEKAIOTCA B Mpollecc pa3pabOTKu
HanuoHabHOU ctpaterun U He mis moOensl B riobanpHON ToHke U, a mist cozmanus
MOIIIHOTO MHCTPYMEHTApUsS B OMOXY TEXHOJOTHYECKUX M3MEHEHUU ISl 3aIUTHl CBOWX
TpaXJaH W MOATOTOBKH MX K OXKHIA€MBIM TEXHOJIOTWYECKUM W3MEeHEeHHsM. CTpaHBI cO
CKYJHBIMH peCypcaMH, HO OOJIBIITUM YEJIOBEYCCKUM MOTEHITMAIOM, TaKHe KaKk ApMEHUs,
00s3aHbI TPEANPUHUMATE IIard, YTOOBl OCTABATHCS AKTUBHBIMU YYACTHUKAMHU CHUCTEMBI.
Peanuzamusa MU - ctpaterun, Hanbosee akTyalbHOW JUIS apMSHCKUX pEajiiid, MOMOKET
MOJIUTUKAM OTPaciy COCOOCTBOBATh MPUHATHIO 3(PPEKTUBHBIX PELICHHI, a TakKe PALY
pa3paboToK, Takux Kak: popmupoBanue 3¢(HEeKTUBHOIN CUCTeMbI 00pa30BaHus, MEPEXO] OT
CpeHer0 YpOBHS 00pa3oBaHHS K BBICIIEMY YPOBHIO M TIEPEBOOPYKCHHE OOIICCTBA,
OCHAIICHHOTO  CJIa0bIMM  TEXHOJIOTHSIMH,  TIOBBIIICHHE  MOOWJIBHOCTH  CHCTEMBI
TOCYJapCTBEHHOTO YTpAaBICHHUS, YCKOPEHHE TMpOIecca pPa3IUYHbIX CTPYKTYPHBIX
MpeoOpa3oBaHUl MPEANPHATHH W OOIIECTBEHHBIX OpraHM3aludid 3a CUeT BBEICHHUS
rOCyJapCTBEHHBIX HAJOTOBBIX U JIbTOTHBIX MIPOrPAMM.
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OcHOBHasg IEemb CTaTbMl - OLCHUTH IIOJOKCHHE CTpaH pPErHOHa B 007acTH
UCKYCCTBEHHOTO HHTEJJIEKTa IIyTeM aHajau3a HHAeKca roroBHocth MM u BBIABUTH
OCHOBHbIE HampasieHus npumeHeHus WM. B 3aximrodeHun cTaTtbu IpensaracTcs
JlajibHENIee pa3BuTHe cucteM Ha ocHoBe VM u TexHosoruu [uis JoKajlu3alul pelIeHUH,
UCIIOJIb3YEMBIX B HACTOSILEE BpeMsl BEAYIIUMM CTpaHaMU B 3TOH 0ONacTH, a TakKxke
ONpeJeNeHne BO3MOXKHOCTEH MUl COTPYJHHUYECTBA MEXIY 3aUHTEPECOBAHHBIMU
CTOpOHAMH B Pa3HBIX CTPaHaX M CO3/aHHE KOHKYPEHTOCIIOCOOHBIX IPOIECCOB IH(POBOM
CBSI3H MEXJly TOCYJapCTBEHHBIMU BEJJOMCTBAMH, YACTHBIM CEKTOPOM, OOIIIECTBOM.

KnioueBble c10Ba U cioBocoyeTaHus: uHjaekc roropHoctn MM npasurenscTsa,
HanMoHanbHas crpaterust MU, kubepOe3onacHOCTh, 4yaT-00T.

Introduction:

The exponential growth of computing infrastructure, coupled with the dramatic
reduction in the cost of acquiring, processing, storing, and transmitting data, has
revolutionized the process of computer software development and automation. Al is the
fascinating tool of the century and its field of application knows no boundaries. We
witnessed the application of various elements of Al when using unmanned aerial vehicles
(UAV) during the Nagorno-Karabakh conflict [1], when discovering new models for rapid
and effective diagnosis of the virus during the COVID-19 epidemic [2], while using
deepfake programs during the campaign by the leaders of the political forces in the 2020
US presidential elections [3].

Various stakeholders — governments, corporations, the scientific community, and
civil society organizations — are making efforts to take advantage of the benefits of Al use
and are preparing to face the resulting risks. To this end, governments are embarking on the
process of formulating and/or implementing a national Al strategy. In this regard, they face
dual challenges: on the one hand, governments must pursue the creation of a favorable
ecosystem for Al, attract investors, promote the development of Al technologies, increase
the use of Al in industry, and on the other hand, Al poses unprecedented challenges to
governments in terms of algorithmic accountability, data protection, cyber security, machine
learning models and potential job shifts in decision-making [4].

Al is a multilevel, multifactorial concept and it is difficult to find a single common
definition in relevant literature. The first definition of Al, proposed almost 65 years ago by
John McCarthy, was used by the European Commission in its communication defining Al
as systems that exhibit intelligent behavior and some degree of autonomy when analyzing
their environment, carry out adequate response actions to achieve the set goals [5].

By studying and summarizing the many examples of practical use of Al in the
professional literature, the following forms of Al use were distinguished:

* collecting, processing and analyzing information from large-scale digital images or
videos [6],

* communication with service users/customers or citizens in a semi-automated
manner through chatbots and virtual assistants,

146



e conducting simple analyses based on the study of textual data using natural
language processing (NLP) algorithms to understand audio and text [7],

« analysis of large volumes of data to make more comprehensive and accurate
predictions and/or support human decision-making, including crime prevention [8],

* development of guidelines based on past experience, as well as assistance in
automating processes and tasks.

The preparedness of the countries for Al is evaluated by the methodology and rating
developed by the World Economic Forum (WEF), the World Bank, the Organization for
Economic Cooperation and Development (OECD), the International Institute for
Management Development, and the International Telecommunication Union (ITU).

According to OECD data, in the last decade more than 300 Al policy initiatives were
implemented in more than 60 countries, 130 of which were initiated by governments [9],
noteworthy among which are the creation of Al expert groups, the development and
approval of the national Al strategy, developing grant programs for research and
development (R&D), and organizing awareness campaigns for the public.

The Government's Al Readiness Index is an annual report that ranks countries on 42
indicators, divided into three main groups: government, technology, and data and
infrastructure. A number of indexes such as the National Cyber Security Index, the Network
Readiness Index, the E-Government Development Index, the Global Competitiveness Index
4.0, the Inclusive Internet Index, and the GovTech Maturity Index have been used as a
source for the indicators.

According to the 2021 report, almost 40% of 160 developed and developing countries
have published or are still developing national Al strategies, indicating that Al is fast
becoming a top concern for world leaders. 30% of the ranked countries have already
published a national Al strategy, while 9% are still developing it.

Analysis: It is clear from the comparison of indicators of CR countries that in general
there is a certain comparability between these indicators (see Table 1).

Table 1. 2021 government's Al Readiness Index of the CR countries according
to three groups

Countries | Government | Technology Data and Index unit | Occupied
(maximum sector infrastructure (maximum | position
100) (maximum 100) | (maximum 100) | 100) (160
countries)
Armenia 43.10 31.14 63.53 45.93 76
Georgia 44.20 29.22 62.83 4541 79
Iran 36.42 35.20 67.06 46.23 72
Azerbaijan |  50.60 33.86 60.34 48.2 57
Turkey 71.41 39.05 55.99 55.4 53
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It can be seen that a high result was recorded in the CR countries due to the sub-
indicators of the “Data and infrastructure” group, although Turkey took the leading position
in the region, and the 53rd place among the 160 countries of the world due to the sub-
indicators of the “Government” group — 71.41 points. The sub-indicators of the
“Government” group specify that the state should have a strategic vision for the
development and management of the Al, the achievement of which should be facilitated by
the relevant legal framework and regulations in the country, paying attention to ethical
issues. Moreover, the state must have the capabilities to digitize internal systems, including
skills and experience that will support the state to adapt to new technologies in a faster and
more efficient way.

CR countries scored very close to each other and at the same time scored low on the
sub-indicators of the “Technology sector” group, which defines whether the state uses high-
quality Al tools created by the country's technology industry, and whether that industry is
competitive in the global market and dynamically developing. The sector should have high
innovation capacity based on a business environment that supports entrepreneurship and
spends heavily on research and development. The skills and education of the people working
in this field are also important.

The highest score was recorded from the sub-indicators of the “Data and
infrastructure” group, which assesses the availability of high-quality data on which Al tools
are based, and the potential of this data cannot be realized without the availability of
appropriate infrastructure. It is noteworthy that the quality of the data characterizes the
citizens of the given country.

During 2021, Turkey has been very active in the process of implementing Al and
already in late 2021 published its national Al strategy, confirming its Al vision (see Figure
1).

The national strategy defines 6 priorities:

1. Training of Al experts and increasing employment in this field,

2. support for research, entrepreneurship and innovation,

3. facilitating access to quality data and technical infrastructure,

4. increasing the ability of adaption to socio-economic changes,

5. strengthening of international cooperation,

6. accelerating structural reforms and labor market transformation.
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Figure 1. The 2021 government Al readiness index of the CR countries by sub-indicators

Turkey hopes to achieve 5% GDP growth from 2021 to 2025 as a result of the
implementation of Al and to increase employment in the Al sector to 50,000 people,
including an increase of 1,000 people working in the AI sector of central and local
governments.

Turkey has defined national cyber security strategy for 2020-2023 [10].

Turkey has established more than 31 state initiatives, the budget of which exceeds 1
billion euros.

In contrast to Turkey, the Georgian government takes a two-pronged approach to the
adoption of Al:

* Al can be widely used by the government in providing public services, increasing
work efficiency, speed, workload of administrative apparatus, in some cases also
contributing to cost reduction and improving the quality of services provided.

* Progressive government policies can help create an environment conducive to
entrepreneurship, which can attract investors and entrepreneurship talents that can increase
the economic and social well-being of society [11].

In this context, Georgia is trying to build its strategy.

The other countries considered are more passive in setting a strategy. There is no
established government body that will be responsible for the definition, development, and
control of the Al policy. A universal strategic document can be extremely beneficial in
developing the national legislative and/or policy framework. Favorable regulations and laws
established for Al development can attract Al investors and increase opportunities for Al
implementation in countries.
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The above-mentioned countries are trying to implement reforms in the legislative
field in order to create a reliable and legal basis for the adoption of Al In addition to ensure
the legal framework, the country's cyber security sector must also be considered, as before
large databases can be created, it is also necessary to ensure their protection and systems
security.

Georgia launched a cyber research project in 2018, creating an online cyber exercise
portal. CyberLab is a new online resource created by the joint efforts of the Computer
Emergency Response Team (CERT.GOV.GE) and the Georgian Research and Educational
Networks Association (GRENA) with EU funding. The portal helps IT students at
educational institutions interested in cyber security sharpen their practical skills so they can
better identify and then respond to cyber incidents. The portal will also help IT personnel
from both the public and private sectors improve their cyber resilience skills [12].

Azerbaijan has taken the first steps in the field of cyber security by adding Chapter
30 in the Criminal Code, "Crimes in the field of computer information" [13], and in 2018
one of the priority directions setted by the Cabinet of Ministers was the development of the
"Cyber Security Strategy of the Republic of Azerbaijan" [14].

Unlike the above-mentioned countries, Armenia and Iran do not have a developed
national cyber security strategy.

In Chapter 4 of its 2021-2025 digitization strategy program, Armenia has considered
cyber security as a fundamental condition for digitization. In order to overcome the
challenges in the field of cyber security, the Ministry of High-Tech Industry plans to develop
a comprehensive cyber security policy and action plan, which will include the establishment
of a cyber security center, risk management and rapid response mechanisms during natural
disasters, emergencies and wartime [15].

As Iran's cyberspace infrastructure, the National Information Network (NIN) ensures
the security of Iran culture and users' personal data from various external attacks and threats.
In a national information network, the protection of certain data that is transferred between
different government agencies, such as identity cards, must be done offline, and this offline
presence helps ensure the highest quality of service to citizens. Because through this
network, the risk of violating the privacy of citizens' personal data is eliminated, and the
transfer of this data is always impossible [16].

From the point of view of digitization index, Azerbaijan is the leader, registering
70.88 points, while Turkey caps at 56.59 points. Armenia is inferior in this respect to the
above-mentioned two countries, occupying the 3rd place with 56.21 points. The purpose of
the Digitization Capabilities indicator is to evaluate the quality of digital services provided
by the state and the government's support for new technologies, performing the functions of
initiator and promoter.

Azerbaijan taking the leading position in terms of Digitization Opportunities Index
and Innovation Capability Index (51.81 points) is due to the initiative of state institutions in
providing high-quality electronic services to the public. In addition, the majority of
electronic and cyber-detectives work in government agencies, while the opposite argument
is more widespread in the world, the private sector is the leader.
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The Ministry of Transport, Communications and High Technologies of Azerbaijan
established the Innovation Agency in 2018 with the aim of promoting the production of
innovative and high-tech products and the provision of services under the "Made in
Azerbaijan" brand, as well as creating conditions for existing local brands to enter the
international arena, digitally identify new products and services for transformation, support
robotics and cloud technologies, big data processing and Al solutions [17].

From the analysis of the data size representation index, it is clear that Iran is the leader
(85.86 points), while Armenia scored 59.27 points, the lowest among the CR countries, and
from the analysis of the Data Availability index, Armenia scored the highest 72.27 points.
This is due to the fact that Armenia is a leader in the provision of Internet connection, 4G
mobile communication coverage, as well as the number of mobile phone users. For
Armenia, the mobile broadband basket is 1.1 percent of GDP, and the fixed basket is 3.5
percent of GDP, for Iran, mobile and fixed broadband baskets are 0.9 percent of GDP [18].

In recent years, 247 innovation centers, 1400 innovation companies, 144 accelerators,
more than 50 scientific and technological structures, 6000 startups and 5700 information-
based companies have been established in Iran, but the control by the state is very high and
even in this technological age, the state shuts down the country's Internet network from time
to time and strictly controls social networks, which is a rather negative circumstance for the
development of the ICT sector.

The areas of application of Al in CR countries are diverse and not homogeneous,
therefore, we divided the objectives of the use of Al in public government into five groups
and highlighted examples of the use of Al by each country:

1. Enforcement: these cases of implementation of the Al refer to the implementation

of the regulations already defined by the state through support, that is, to support
the state administration bodies to carry out their activities more efficiently and at
the same time to highlight the areas that primarily require the attention of the
relevant bodies. For example, the State Revenue Committee of Armenia has created
a big data analysis system, which, using elements of artificial intelligence and
machine learning, tries to evaluate and obtain information about risky taxpayers,
which cannot be obtained with ordinary eyes and usage of ordinary formulas [19].
It is interesting that the risks assessed using artificial intelligence and the selection
of target groups of risky taxpayers sometimes differ from the assessment carried
out by the regulation adopted by the SRC. In this regard, the system still needs
development.
The Georgia Prosecutor's Office uses IBM 12 software to facilitate complex
investigations, coordination of cross-departmental functions, and management of
criminal investigations. The Al program helps the user to import information from
various sources, quickly analyze the data, get visible results that will help identify
artificial behavior and threats [20].

2. Research, analysis and monitoring: this group refers to the use cases of Al that
support policy-making processes, such as data collection, monitoring and analysis,
to enhance the decision-making capacity of policy-makers and make them
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evidence-based. Examples of the application of this group have not yet been
implemented in the CR countries, but the big data collected in the examples
mentioned in point 1 and the resulting scenarios can be utilized in the future to
make more effective changes in the legislative field regulating these areas.

3. Adjudication: This group refers to the Al systems that are used to support the
provision of benefits or entitlements to citizens. When looking at the experience of
international and CR countries, it becomes clear that the use of this group of tools
by state bodies is generally not carried out, because the use of these systems has
not been extensive enough, nor the results visible, so governments do not want to
completely entrust the decision-making process to the system, without being sure
of its true and real potential.

4. Public services and engagement: this group includes Al solutions that support
public administration bodies in providing high-quality and timely public services
to citizens and entrepreneurs or to facilitate communication with the general public.
For example, chatbots are the most widely used Al technology in public services in
Georgia. Government agencies are using chatbots as a quick and convenient way
to communicate with citizens to answer the most pressing questions. Thanks to the
cooperation of Rustavi Municipality and Rustavi Innovation Hub, the "Ci - Bot"
chatbot was launched on Facebook [21].

Azerbaijan has launched the "ASAN-bot" chat-bot, the main purpose of which is
to inform citizens about the public services provided by the Service and Assessment
Network Agency of Azerbaijan 24/7. "ASAN-bot" enables the citizens of the
country, regardless of their location, to receive up-to-date information on the
services offered, it is able to understand text messages and respond to them. If there
are difficulties in understanding the questions asked by citizens, they will be offered
a special menu to get more detailed information and start the appeal process [22].
The Ministry of Foreign Affairs of Turkey has launched an online service based on
Al tools called "HIZIR", which answers citizens' questions around the clock.

5. Internal management. These Al use cases are used to support the organization's
internal management system, such as human resources, procurement process, IT
systems implementation and control, etc.

Summary:

Rapidly developing Al technologies provide a great opportunity to transform the
economic and social sphere of the state. Despite the initiatives carried out by the
governments of the CR countries, trying to increase the quality of public services, to meet
the expectations of citizens, to create effective relations between the public and private
sectors, these countries have not yet fully understood the opportunities created by the Al

Bold steps are needed to promote the development of the national ecosystem of Al,
generating major social and economic benefits.

Recommended

* to approve the national Al strategy and select the body that will be responsible for
directing and coordinating the national Al policy;

152



» creation of expert groups involving policymakers, businessmen, engineers,
academics and ethical researchers related to Al;
» the correct distribution of the state budget, increasing the volumes of state funding

of the field of Al, while not shirking the financial support of international partners,

* creation of safe and reliable two-way data transmission structures,

* involvement of leading technology companies and advertising of companies from

the CR countries abroad;

* close cooperation between the public and private sectors.

Strengthening of international cooperation, especially between the countries of the
CR, is essential for the sustainable and progressive development of the Al sector in the

region, be it in the form of financial investments, technical support or human capital.
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