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THE FRAMEWORK OF INFORMATION SECURITY
IN E-GOVERNANCE SYSTEM

The digital transformation of governance has underscored the
critical importance of information security within e-governance
systems, juxtaposed against an ever-evolving landscape of cyber
threats. This article explores the framework of information security in
e-governance, focusing on the multifaceted challenges and strategies
pivotal for safeguarding digital government services. It emphasizes
the dual-edged nature of digital technologies, which, while driving
progress and innovation, also spawn sophisticated threats such as
cybercrime, spyware, data breaches, and information warfare. A
comprehensive approach, integrating legislative, organizational,
technical, and educational tools, is advocated to fortify the
information space against these threats. The paper provides analysis
of existing and potential cyber threats, underscoring the necessity for
a dynamic, responsive information security policy that encompasses
continuous development and international cooperation. By delving
into the Ukrainian context, the article highlights the efforts and
challenges in aligning national e-governance information security
measures with international standards, illustrating the critical
roles played by various governmental bodies in implementing these
strategies. This scholarly narrative contributes to the academic and
practical discourse on enhancing e-governance information security,
offering insights into effective measures for protecting information
assets and ensuring the resilience of digital governance systems
against global cyber challenges.

Keywords: e-governance, information security, cyber threats, digital
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MapuHa AHaTtoniiBa KYTOBA,
acnipaHTka Kadbenopu MEHEOXMEHTY Ta aOMIiHICTPYBaHHS,
HauioHanbHUN yHIBEpCUTET «YepHiriBcbka NoniTexHika»

OCHOBUW IH®GOPMALIINHOI BE3NEKU B CUCTEMI
ENNEKTPOHHOIO YPAAYBAHHA

B enoxy uungposisayii ynpaBniHHA Ta agMiHicTpyBaHHSI 3aXUCT iH-
¢opmaLii B cuctemax esleKTPOHHOro ypsRYyBaHHs CTa€ NpPiopuTeTHUM
3aBfiaHHAM ANns 3a6e3ne4yeHHs HaLioHabHOI 6e3neKu Ta 3aXUCTy rpo-
MagsHCbKUX NpaB. Lis cTaTTa aHani3ye KnoYoBi acnekTn iHpopmawinHoi
6e3nekn B KOHTEKCTi e-BpsaAyBaHHS, BU3Ha4YalouYu OCHOBHI BUKJINKM Ta
po3po6asoym cTparterii nigBuLeHHs e(peKTUBHOCTI 3aXUCTy LnPpPoBUX
Aep)xaBHUX cepBiciB Big ki6ep3arpo3. BoHa BUCBIT/IIOE, SIK LUBUAKWUIA
PO3BUTOK LIUPPOBUX TEXHOJIOFiN CIpUSIE NPOrpecy, BOgHOYac Nopoaxy-
YU HOBI PU3NKM, TaKi K Ki6ep3/104MHU, BUTOKU faHUX, iHPOpMaLiiHi
BiliHM Ta iHWi popmu Ki6epaTak. ABTOp HarosoWye Ha Ba)/IMBOCTi ¢pop-
MyBaHHSI KOMIJIEKCHOIro NigxoAY A0 3aXUCTY iHpopMaLiiiHoro npocropy,
o MicTUTb 3acTOCyBaHHSI 3aKOHOOaBYMUX, OPraHi3aLifHNUX, TeEXHIYHUX
Ta OCBIiTHiX 3axogiB. CTaTTs NpoBOANTb aHali3 iCHYIOYNX | NOTeHLUinHNX
Ki6ep3arpo3 Ta nigkpecsioe Heo6XigHicTb Po3po6Ku auHaMivYHOI nosi-
TUKM iHPopMaLiiHOT 6e3neku, 3gaTHOI aganTyBaTUCa [0 NOCTINHO 3Mi-
HIOBaHUX YMOB Ki6epnpocTopy. Lie nepeg6ayae HenepepBHNIi PO3BUTOK
Ta B4OCKOHaJ/IeHHSl HalioHa/lbHUX CUCTEM iHpopMaLilHOT 6e3neKkH, aK-
TUBHe 3a/ly4YeHHs] Mi>KHapo4HOro focBify Ta nornu6aeHy cnisnpawio 3
Mi)XXHapogHUMM opraHisayismu. 3okpema, Ha Nnpuknagi YkpaiHu geMoH-
CTPYIOTbCSA 3YCUINSA Ta BUKJIMKU B rapMOHi3auiil HauioHabHUX 3axogiB
6e3neKku e/IeKTPOHHOro ypsifyBaHHS 3 MiXXHapOAHUMU CTaHZapTaMy,
a TaKo)X PO3KPMBAETbCS KJ/IIOYOBA POJIb Pi3HUX [ep)XaBHUX OpraHiB
uogo BNpoBad)XeHHs cTpaTterii Ki6ep6e3neku. Y crarTi akUueHTYETb-
Csl Ha Ba)>KJINBOCTi KOMIMJ/IEKCHOro po3yMiHHs iHpopMaLliiHoi 6e3neky,
{0 OXOMJIIOE He /uLie TeXHiYHi acneKTH 3axucTy AaHMX, a N opraHisa-
uiviHi, npaBoBi Ta OCBITHI iHiLiaTUBN. ABTOP NPONOHYE HU3KY KOHKPET-
HUX peKoMeHpgauii, cnpsaMoBaHUX Ha NigBULLEHHS PIBHA 3aXULLEHHS
iHpopmauLiriHux cucTtemM B yMoBax eIeKTPOHHOIro ypsifyBaHHS, BKJIO-
qyawyu perynspHy OuiHKYy puU3uKiB, po3po6KYy Ta BrpoBag)XeHHs Big-
noBigHux 3axopiB 6e3neku, 3aKkoHogaBYe 3a6e3nevyeHHs, NiaBULLEHHS
06i3HaHOCTI Ta NigroToBKY [0 e(peKTUBHOro pearyBaHHs Ha iHUNOEHTH.
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Tako)X HaroJsiowyeTbCsl Ha 3Ha4YeHHi MiXKHapogHoi cniBnpayi B 06MiHi
3HaHHSIMM Ta cTpaTeriasMu npoTugii Kibepsarposam.

Knro4oBi cnoBa: e/ieKkTpoHHe ypsayBaHHS, iHpopMaLliriHa 6eaneka, Ki-
6epsarposu, unppoBuit ypsa, cTpaterii kibepbeaneku.

Problem Statement. In today's globalized world, where
information flows span the entire globe, information has transformed
into an exceptionally valuable resource, the worth and significance
of which often surpass the traditional understanding of material and
financial assets. Its strategic role in shaping international relations,
economic development, and ensuring national security grants it the
status of a critical asset within the global information ecosystem.
Consequently, the issue of ensuring information security becomes
particularly relevant, attracting meticulous attention at the national
level.

The accelerated development of digital technologies, on one
hand, fosters progress and innovation, but on the other, it spawns new
types of threats to information security, such as cybercrime, spyware,
data leaks, information warfare, and other forms of cyberattacks. In
responsetothesechallenges,the state mustdevelop acomprehensive
approach to protecting its information space, which entails creating
an effective information security system. This system should be
based on the integration of legislative, organizational, technical, and
educational tools.

The formulation and implementation of a national information
security policy require a thorough analysis of existing and potential
threats, a balanced approach to choosing protection methods, and the
ability to quickly adapt to the dynamic conditions of the information
space. This implies continuous development and improvement
of national information security systems, active incorporation of
international experience,and deepened cooperation with international
organizations in this sphere.

Goal of article. To explore the critical aspects of information
security within the e-government framework, identifying key
challenges, and outlining strategies to enhance the protection of
digital government services against cyber threats.

Analysis of Recent Research and Publications. In modern
times, information has become the most valuable asset at the global
level, with its significance and value challenging to quantify. There-
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fore, ensuring information security is considered a key task of man-
agement at the national level [1]. In such conditions, it is crucial for
the state to develop and implement legislative, organizational, techni-
cal, and other measures and methodologies that are effective against
existing threats to the information space and critical information, re-
flecting the state's policy in the sphere of information security.

The interpretation of information security within the context of
national security involves the comprehensive protection of informa-
tion and information systems from a wide range of threats. According
to definitions provided by authoritative sources such as the National
Institute of Standards and Technology (NIST), information security is
fundamentally about safeguarding information and systems by pre-
venting unauthorized access, use, disclosure, disruption, modifica-
tion, or destruction [4]. This ensures the confidentiality, integrity, and
availability of information, which are crucial components of informa-
tion security. These principles apply not only to digital information but
also to all forms of communication and data storage, making informa-
tion security a critical aspect of national security efforts.

National security strategies increasingly recognize the impor-
tance of protecting information infrastructure as part of safeguard-
ing a nation's security. This includes measures to defend against cy-
ber threats, espionage, and other forms of information warfare that
could compromise national security. Given the interconnected nature
of global information systems, the protection of information security
extends beyond national borders, requiring international cooperation
and adherence to global standards and best practices.

Main Research Findings. Information security, in the context of
directly protecting information, encompasses a comprehensive set of
measures aimed at safeguarding information from unauthorized ac-
cess, use, disclosure, destruction, modification, viewing, inspection,
recording, or extraction. The application of information security can
be considered within the context of state-level security, organization-
al security, and individual personal security. State information secu-
rity ensures the protection of vital interests of individuals, society,
and the state from potential harm that could arise from deficiencies
in the completeness, timeliness, or accuracy of the information used,
negative information influence, adverse consequences of using in-
formation technologies, as well as illegal dissemination and breach-
es of integrity, confidentiality, and availability of information. Orga-
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nizational information security requires targeted actions from their
management to ensure the safety of the information environment,
which contributes to their stable functioning and development. Per-
sonal information security implies protection from negative informa-
tion impacts and guarantees the possibility of unhindered searching,
collecting, processing, and using information, as well as ensuring the
protection of social groups to which the individual belongs [2].

In the realm of digital governance, the assurance of information
security is a cornerstone in safeguarding the interests of individuals,
society,and the state within the information domain. This multifaceted
issue has given rise to various classifications of threats, each bearing
potential negative consequences. A scholarly dissection of these
threatsoffersagranularunderstanding essential fordeveloping robust
protection strategies. Herein, we delve into a refined categorization of
such threats (figure 1).

THREATS TO INFORMATION SECURITY
Arising from the .
Dissemination Stemmlr.lg from Informational Rights
Unauthorized and
of Substandard P and Freedoms
. lllegitimate Access
Information

This category Involving unauthorized This group concerns
encapsulates the spread entities seeking to violations of individual
of misinformation, infiltrate information rights in the information
disinformation, and systems, this group sphere, including
fake news capable of encompasses breaches of privacy,
distorting reality and cyber-attacks, data intellectual property
manipulating public breaches, and other rights, freedom of
perception. These forms of illicit access. expression, and access
threats undermine Such activities aim to information. It
societal trust, distort to compromise highlights the conflict
public discourse, and the confidentiality, between the need for
can significantly impact integrity, and security measures
state governance and availability of and the protection of
societal harmony by information, posing fundamental human
fostering misinformation a direct threat to rights, underscoring the
campaigns and national security and importance of legal and
undermining the individual privacy. ethical frameworks in
democratic process. information security.

Figure 1. Threats to information security
Source: Developed by the author based on [1, 2]
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The overarching threat to information security can thus be
viewed as any potential event, action, process, or phenomenon
capable of adversely affecting the information security system. This
includes risks to system components that could lead to information
loss, destruction, or compromises in functionality. Implementing
countermeasures to these threats is crucial for maintaining the
stability and security of the information space.

To aid in understanding and addressing these risks, a detailed
classification of threats is invaluable. It encompasses the nature
of threats, including natural disasters and human-made actions,
whether accidental or deliberate, and distinguishes between external
and internal sources. This classification extends to the impact
level on systems — distinguishing passive from active threats —
and differentiates the methods of access to information system
resources, highlighting standard and non-standard access routes.
Such a granular approach not only facilitates a comprehensive risk
assessment but also guides the formulation of effective information
security strategies, ensuring a balanced approach that protects
against threats while upholding democratic values and rights [2].

The objective and tasks of ensuring information security within
the e-governance system are pivotal to maintaining the integrity,
confidentiality, and availability of digital government services. This
section for a scholarly article delineates the overarching goal and
the specific tasks required to achieve a robust information security
framework in e-governance.

The primary objective of information security in the e-governance
system is to protect and secure the government's digital assets from
various cyber threats and risks. This includes safeguarding sensitive
data pertaining to the nation's citizens, ensuring the reliability and
availability of e-government services, and preserving the public's trust
in digital government initiatives. Achieving this objective is essential
for the smooth functioning of e-governance platforms, facilitating
efficient public service delivery, and enhancing the democratic
process through digital means.

To accomplish the stated objective, several specific tasks must
be undertaken, each contributing to the overall information security
framework:

1. Risk Assessment. Regularly evaluate the e-governance
infrastructure to identify potential vulnerabilities and threats. This

25



! HaykoBuit xxypHan «ECONOMIC SYNERGY», sunyck 1 (11), 2024

involves conducting comprehensive risk analyses to understand the
landscape of possible cyber threats and their impact on e-governance
services.

2. Implementation of Security Measures. Develop and deploy
appropriate technological and procedural security measures to
mitigate identified risks. This includes the use of encryption, firewalls,
intrusion detection systems, and secure software development
practices to protect data and systems.

3. Legislation and Policy Formation. Establish robust legal and
regulatory frameworks that define standards, protocols, and guidelines
for information security in e-governance. This task involves crafting
policies that align with international best practices and ensuring
compliance with these policies across all digital government platforms.

4. Awareness and Training. Educate government employees, as
well as the public, on the importance of information security and
promote best practices for safe online behavior. This includes regular
training sessions and the dissemination of information on potential
cyber threats and how to avoid them.

5. Incident Response and Recovery. Develop a comprehensive
incident response plan to quickly address security breaches or data
loss incidents. This task is critical for minimizing the impact of cyber-
attacks and ensuring a swift recovery of e-governance services.

6. Collaboration and Sharing. Foster collaboration among
government agencies, private sector, and international bodies to
share knowledge, intelligence, and strategies for dealing with cyber
threats. This collaborative approach enhances the ability to anticipate,
prevent, and respond to cyber incidents effectively.

Ensuring information security within the e-governance system is
a multifaceted goal that requires coordinated efforts across various
tasks. By addressing these tasks diligently, governments can protect
their digital infrastructure from cyber threats, thereby ensuring the
confidentiality, integrity, and availability of e-governance services.
This not only enhances public service delivery but also bolsters
citizens' confidence in digital government initiatives.

In crafting a scholarly narrative on information security threats
within the e-governance framework, it is paramount to leverage
relevant legal frameworks and scholarly discourse to offer a nuanced
analysis that contributes to the academic and practical understanding
of information security challenges.
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Under Ukrainian law, overcoming information security problems
at the national level entails the execution of a series of measures,
which include:
= Creating an effective information infrastructure of the
country and ensuring the protection of its key components;

= Enhancing coordination between government institutions for
the identification, assessment, and prediction of information
threats, as well as preventing these threats and mitigating
their consequences, including international cooperation in
this field;

= Updating and improving the legislative framework to ensure

information security, particularly concerning the protection
of information resources, combating cybercrime, protecting
personal data, and conducting law enforcement activities in
this domain;

= Implementing and developing the National Confidential

Communication System as a modern secure network for the
integration of geographically dispersed information systems
that process confidential information [2].

In the context of ensuring information security in the Ukrainian
e-governance system, several key state organs play a critical role. An
examination of their functions allows for a deeper understanding of
the structure and mechanisms of the e-governance system [2].

The central executive body responsible for the formation and
implementation of state policy in the sphere of e-governance in
Ukraine is the State Agency for E-Governance of Ukraine. Its main
tasks include the development of electronic services for citizens and
businesses, enhancing the transparency and accessibility of public
information,andtheadoption of cutting-edge technologiesto optimize
administrative processes. The agency coordinates the development
of the national electronic data infrastructure, establishes conditions
for the integration of electronic services, and ensures information
security within the realm of e-governance.

The State Service of Special Communication and Information
Protection of Ukraine specializes in safeguarding the country's in-
formation space and critical information infrastructure components
[3]. Its key responsibilities include protecting state information, over-
seeing the dissemination of confidential information, and developing
and implementing information security standards. This service plays
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a crucial role in combating cyber threats and attacks, ensuring the
uninterrupted operation of state information systems.

Within the context of e-governance, the Ministry of Justice is
responsible for managing electronic digital signatures, a fundamental
element in ensuring information security and user authentication
in state electronic services. Electronic signatures guarantee the
integrity and confidentiality of services and the accountability for
executive orders and decisions.

Furthermore, public administration bodies contain specialized
information support units. These units develop and implement
information security policies and procedures, responsible for creating,
operating, and maintaining information security management
systems. They also protect information from unauthorized access,
use, disclosure, alteration, or destruction. The work of these units
includes regular audits and monitoring of information systems,
risk and vulnerability assessments, and the development and
implementation of measures to prevent and respond to information
security incidents.

The activities of these bodies are supported by two main
legislative acts, namely the Law of Ukraine "On Electronic Trust
Services" regulating the use of electronic digital signatures, which
is a critical aspect of ensuring information security in e-governance;
and the Law of Ukraine «On Protection of Information in Information
and Telecommunication Systems» which establishes the legal and
organizational foundations for information protection. For Ukraine,
aiming to integrate into the European community, it is critically
impaortant to align national legislation with European standards. This
process involves both the adoption of new legislative acts and the
modernization and supplementing of the existing legal framework.
One of the key tasks is to create an effective national standardization
systeminthe field of information security that would take into account
international requirements for information exchange and protection.

Summary. The proliferation of digital technologies, while
propelling progress and innovation, has simultaneously introduced
sophisticated threats to information security, such as cybercrime,
spyware,and data breaches. Centraltothe discussionistheimperative
for nations to develop a comprehensive and coherent approach
towards protecting their information spaces. This entails the adoption
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of a multifaceted strategy that integrates legislative frameworks,
organizational measures, technological defenses, and educational
initiatives aimed at both government employees and the public. It is
important, a national information security policy that is responsive
to the dynamic cyber threat landscape, advocating for continuous
adaptation and enhancement of information security systems.

Focusing specifically on the e-government domain, the piece
outlines the objectives of ensuring the confidentiality, integrity, and
availability of government digital services. This includes conducting
thorough risk assessments, implementing state-of-the-art security
measures, establishing legal and regulatory frameworks, promoting
cybersecurity awareness, and preparing for effective incident
response. Moreover, the article emphasizes the necessity of
international collaboration in sharing knowledge and strategies to
combat cyber threats more effectively.

The Ukrainian experience in enhancing e-governmentinformation
security providesapractical case study, illustrating the efforts made to
align national legislation with international standards, the roles of key
governmental bodies in implementing cybersecurity measures, and
the challenges faced in protecting digital government infrastructure.

© Kutova M., 2024
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