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Abstract 

This paper reviews Estonia's vulnerabilities to cyberwarfare, especially those arising out of the the 

paper will explain the Russia-Ukraine conflict that is ongoing, with the theories of Defensive 

Realism and the Security Dilemma framework by Robert Jervis. As a digital frontrunner, a member 

of NATO and the EU, Estonia is a prime target for cyber aggression, especially from Russia, due 

to its critical role in regional security and digital infrastructure. The study introduces the Crossfire 

Cyber Vulnerability Framework, a new tool developed specifically to assess Estonia's cyber risks 

and provide actionable recommendations for improving its resilience in the face of possible cyber 

threats. Results indicate that the steps taken by Estonia to protect its digital environment are 

indispensable but at the same time make the country more vulnerable to further cyberattacks 

because very often aggressive behavior by opponents is a response to defensive measures. This 

research contributes to a deeper understanding of the challenges of small states in the digital era 

and provides strategic insights into mitigating cyber vulnerabilities to ensure that Estonia is well-

versed in the complex dynamics of cyber warfare. 

1.Introduction 

In fact, the digital age turned the tables around for national security, placing cyber warfare at the 

very core of state conflict. The ongoing Russia-Ukraine war continues to reveal how cyber 

functions disrupt, spy, and influence adversaries. Highly digital nations like Estonia are standing 

at great risk in view of this. Its proximity to Russia, combined with its alignment with Western 

institutions such as NATO and the EU, places it in a position where it could be a target for 

cyberattacks. The combination of geopolitics, technology, and history underlines the urgent need 
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for the analysis of Estonia's cyber vulnerabilities. Viewed as an existential threat to Estonia, the 

Russian invasion of Ukraine on 24 February 2022 was preceded by eight years of low-intensity 

conflict. 

Ukraine's role for Estonia began long before the 2022 invasion and the 2014 saw the unlawful 

annexation of Crimea. Ukraine, Moldova, and Georgia in particular are Eastern partnership nations 

that Estonia has long given top priority in its foreign policy and development cooperation agendas. 

Estonia was a strong supporter of Ukraine prior to the 2022 invasion. The aspect of support that 

garnered the most attention was military help. For instance, prior to the start of hostilities, Estonia 

promised to deploy 122mm artillery systems and supplied Javelin anti-tank missile systems 

[2].Given these factors, Estonia's cyber assistance for Ukraine merits more investigation. First, the 

character of the conflict that started in Ukraine.It is a war of an extensive, sustained nature 

involving one of the modern countries that grew totally dependent on the use of the Internet expert 

in e-governance and cybersecurity, using the e-Estonia signature [4]. It is remarkable that, 

considering the extent of Estonia's cyber help for Ukraine, the country has not made any public 

efforts to elevate its standing as part of its cyber assistance plan. For instance, a lengthy list of the 

various ways Estonia has assisted Ukraine and Ukrainians can be seen on the Ministry of Foreign 

Affairs' page on support for Ukraine. Apart from a list of donated products that includes IT 

equipment, there is hardly any indication of any cyber support . Small states are usually too small 

to affect international affairs using material resources such as military and economic powers. With 

rare exceptions like Israel and Norway, these do not accurately reflect the stance taken by the vast 

majority of minor governments. In order to influence international politics through channels that 

don't demand a lot of resources, most minor governments prefer to use normative reform. Events 

in Ukraine force Estonia to increase its support for its neighbor, and the cyberspace conflict 

currently waged by Russia against Ukraine goes up a gear. Small in terms of population, immense 

in terms of cyber-threat, high stakes, clear-cut objectives-the frontline, if not more properly, at 

war's heart is where it places Estonia. It will be recalled that the Russia-Ukraine conflict which 

began in 2014. In exclussive grappling at power Ukraine and Russia, cyber warfare strategies have 

successfully been implemented –bringing about major imperils to the global safety. Being a 

member of NATO and the European Union, Estonia is likely to draw some sympathizers during 

such conflicts but as the proverbial saying goes, she is also between two heavy stones. How does 
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the geographical location of Russia in the immediate neighborhood of the country affect the 

contribution of cyber crimes in the conflicts such as the Russia-Ukraine conflict on the existence 

of the country? The strategic positioning of Estonia, together with its advanced digital economic 

system, places the country in a vulnerable position to the cyber war between Russia and Ukraine; 

thus, there is a need for urgency in the development of new resilience strategies to deal with 

international threat consequences. Another factor is the geographical location of Estonia, which 

puts it within NATO and the European Union, and this automatically places it on high risk for 

cyberattacks. The cyber front of the war between Russia and Ukraine has also been hallmarked by 

destructive machinery such as malware, ransom software, DDos, and, in general, cyber spying, 

which have quite badly hurt Estonia. Most of these examples are specially encapsulated in the 

2017 NotPetya Ransomware Case, 2015 BlackEnergy malware on the Estonian energy sector, and 

2017 DDoS Assaults on Banking Services. In 2017, the NATO Cooperative Cyber Defence Centre 

of Excellence or CCDCOE published a research paper analyzing the cases of the NotPetya 

cyberattack. The research paper examines the NotPetya ransomware attack that occurred in June 

2017, having wide ramifications for many organizations from all over the world. It was traced back 

to the Russian government and was described as one of the most vicious assaults ever experienced. 

It breached 10,000 organizations in more than 65 nations and caused damages estimated at $10 

billion. 

1.2Theoretical Framework: 

From the wider school of Realist thought, Defensive Realism insists that states guarantee their 

survival in the anarchic international system, wherein no overwhelming authority can enforce 

norms or assure security. While Offensive Realism holds that a state can achieve security only by 

the pursuit of dominance, Defensive Realism holds that states seek only enough power to protect 

themselves and deter others from attack. This restraint offers less chance or possibility of reckless 

provocations deteriorating into possible conflict. The Security Dilemma, crucial to Defensive 

Realism, forms a paradox in that the more a state seeks security-for instance, forming alliances or 

strengthening defenses-other states may then view such action as threatening. This perception 

could give rise to the chain reaction whereby the "threatened" state would act even more to raise 

its security level further and heighten tensions. 
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For instance, Estonia, hosting the Cooperative Cyber Defence Centre of Excellence for NATO and 

thus being highly involved with state-of-the-art cybersecurity measures, may well be viewed by 

Russia as posturing on the offensive. This will make a response through cyberattacks or another 

form of aggression more likely. This supports the above analysis by complementing it with the 

framework of Perception and Misperception by Robert Jervis, through which states interpret 

intentions from others. As noted by Jervis, misperception usually arises in circumstances devoid 

of clear communication or reliable attribution. In the cyber domain, where attacks can be 

conducted covertly, and attribution is intrinsically difficult, the risk of misperception is greatly 

heightened. For instance, Estonia's cooperation with NATO on cybersecurity may be perceived by 

Russia as a deliberate attempt to weaken its strategic capabilities, even when Estonia's motive is 

actually purely defensive. This misjudgment could lead Russia to perceive Estonia as a direct threat, 

thus compelling it to undertake pre-emptive or retaliatory cyber operations. This dynamic produces 

a self-reinforcing cycle of insecurity, wherein measures to improve security paradoxically heighten 

vulnerability. Utilizing Jervis's framework, this present study examines the ways in which such 

misperception conditions the cyber vulnerabilities of Estonia. The analysis identifies how balance 

in the defensive measures at each front must be supported by strategies that reduce 

misinterpretation and create de-escalation mechanisms. 

2.Research Questions 

1.How are some of the strategies that can be adopted by Estonia in mitigating the threats posed by 

AI-driven cyberwar between Russia and Ukraine? 

2.How is at stake when Estonia finds itself in the context of a Russian-Ukraine cyber war?  

3.Can international cooperation develop Estonia's cybersecurity resilience against potential 

Russian aggression? 

3.Cyber dimension of the war in Ukraine 

Today, it is common practice to employ cyberattacks and operations both during military 

confrontations and in times of peace. 

 Destructive cyberattacks coincided with the Russian Federation of Ukraine's military invasion of 

its land starting in February 2022, which clearly demonstrates the trend. There have also been prior 

instances of states using cyberattacks as a form of warfare, such as the Russian Federation and 

Georgia, Israel and Iran, and the Russian Federation and Ukraine; Russia has been using 
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cyberattacks against Ukraine since 2014.The documentation of cyberattacks is continued by the 

Cyberplaces Institute and has been in place since day one of this Russian war of aggression against 

Ukraine6. The recording of attacks documents the analysis down to the use of cyber wartime 

measures. As of 31st May 2023, at least 1998 cyber-attacks, operations have been recorded by the 

Institute, perpetrated with the involvement of 98 distinct actors. These cyberattacks impacted 

Ukraine, the Russian Federation, and about 49 additional nations, focussing on 23 distinct vital 

infrastructure sectors. 

 According to this set of data, cyberattacks against Ukraine have been extremely widespread and 

high in volume. Had there not been kinetic attacks, the attacks would have garnered far more notice. 

The amount of attacks, the individuals committing them, and the use of cyber against vital 

infrastructure are concerning, even though the technology or tactics employed in the attacks are 

not novel. Additionally, correlations between various attack kinds have been noted. These days, 

cyberattacks and operations are a recognized kind of military activity that are synchronized with 

or coordinated with kinetic military activities. The combination of cyberattacks and kinetic attacks 

is having a significant effect on the general public, influencing civilian objects and essential 

infrastructure, including the information space. This combination is destabilizing and disruptive. 

Nowadays, the use of conventional weapons produces a more noticeable and measurable impact 

in armed conflicts like the conflict in Ukraine. However, as stated by Christian-Marc "Unlike troop 

buildups or other forms of military mobilization that are infrequent and highly visible, cyber 

operations result from operational cycles happening covertly and continuously via peacetime and 

wartime," said LIFLANDERZ, Head of the Cyber and Hybrid Policy Section's Emerging Security 

Challenges Division at NATO. When vulnerable networks are targeted during times of calm, the 

attacker can lay the groundwork necessary to implant malware when hostilities start.On 25 

February 2022, a malware wiper attack against one border control station delayed the processing 

that allowed the transit of refugees crossing into Romania. There have been such disruptive 

elements witnessed in the cyberattacks that will lead to disruption of access to telecommunications 

and internet, limitation of availability of money and access to news-issues that earlier have been 

leading to denial of access to electricity, heating, and water. On 28 March 2022, an attack against 

Ukrtelecom meant connectivity dropped to 13% of pre-war levels, nationwide, while this action 

itself was in response to Russia's long campaign to distribute false propaganda online, with similar 

https://jssr.online/index.php/4/issue/archive


Social Sciences & Humanity Research Review 
 ISSN 3007-3170(O), ISSN :3007-3162(P)  

Volume 3 issue 1,pp. 376-396 
January-March 2025 

381     https://jssr.online/index.php/4/issue/archive  
 

attacks having previously taken place within the media sector. Spreading 

disinformation/propaganda also tends to disrupt within a fashion that controls what information 

citizens do and can receive and what comes through, dampening citizens' access to current, 

legitimate government information in an institution-trust erosion modus operandi relying on the 

manipulation of information. The compromise of data – data hacked and leaked, notably by 

hacktivist collectives – is leading to huge volumes of data on organizations and individuals being 

published online with unknown long-term implications. Finally, the effectiveness of cyber defense 

by Ukraine in repelling attacks, and/or mitigating their impact 8. Ukraine reinforced the resilience 

of its national ICT infrastructure and cyber incident response before and during the war, with the 

help of the governments and private companies of allied states 9. Ukraine's private sector has also 

contributed significantly to this process10. These activities included strengthening the cyber 

resilience of Ukraine in view of the 2014 and 2022 military invasions, as well as cooperation with 

the NATO CCDCOE 11. In preparing itself-recognizing that it has been the target of cyberattacks 

for many years-Ukraine has entered into private-public partnerships. In that respect, since the 

outbreak of the war, private actors, among which are Microsoft, Google, Amazon, and ESET, have 

publicly spoken about the role played in terms of tracking and forecasting cyber threats12, hosting 

of governmental data in the public cloud outside Ukraine, and other forms of collaboration by the 

Government of Ukraine to thwart cyber threats13.  But on the other side, the Russian attributed 

cyber-attacks so far did not give sufficient indications that would turn out to prove their case. So 

far neither the EU nor NATO have drawn 'red lines' in cyberspace and Russia exploits that 

'Constructive ambiguity' while operating under the edge of what should be considered covered 

under the use of force. Furthermore, Russia also adeptly takes advantage of ambiguity related to 

the manner in which international law is applicable in cyberspace, as well as voluntary and non-

binding non-application norms related to state conduct considered responsible in this space. 

3.1 Cyber Attacks on Estonia 

Throughout the 1990s and 2000s, the Kremlin tried to influence construal’s of history in the Baltic 

States (e.g. claiming that the Baltic States joined the USSR of their own free will in 1940). In early 

2005-after a series of cases of vandalism of World War II memorial monuments on Estonian 

territory -Russia charged that Estonia was rewriting history, even'rehabilitating fascism' and 

exalting Nazi fascism. It is necessary to evaluate the 2007 cyberattacks in light of the broader 
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conflict over war monuments between Moscow and Eastern and Central European nations, which 

is specifically referred to as "the Bronze Soldier crisis." The Estonian government began preparing 

to move this Soviet World War II memorial from the heart of Tallinn to a military cemetery on 

April 26, 2007. In Tallinn and Ida-Viru County, protests and unrest among young people who 

spoke Russian erupted. Russian State Duma members demanded the overthrow of the Estonian 

government and threatened to cut diplomatic ties with Estonia. It banned the export of goods from 

Estonia, Russian firms began breaking contracts with the Estonian ones, sharp cuts of Russian rail 

and port freight transit through Estonia took place, and train connections between Estonia and 

Russia were halted. The Estonian ambassador was physically assaulted by the pro-Kremlin youth 

organization Nashi, who also blockaded the embassy buildings in Moscow. The Russian news 

outlets went into full-fledged disinformation mode. The Estonian populace was also encouraged 

to engage in armed resistance against the government through the dissemination of false 

information via SMS messages. Russian-language blogs and online forums also requested 

volunteers to launch cyberattacks on Estonian government websites and political parties, 

disseminating attack tools, instructions, and target lists.  
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3.2 Types of cyber threats-targets, consequences and Attribution: 

As an instance, the Estonian state institutions, news portals, political parties and other entities were 

hacked from 27 April, which was one day later than the day the public protests started, throughout 

three weeks till 18 of May. During its start, the cyberattacks were fairly primitive and modest for 

their pretentiousness: there were DoS and DDoS, website desecration, e-mail spamming, 

automated posting of comments on online forums. However, starting from 30 April, orchestrated 

and complex cyberattacks concentrated on Estonia's critical information infrastructure, including 

DNS, international routers, and network connections of telecommunication companies, such as the 

largest service provider Elion, and the state data The most significant attacks occurred between 

May 9 and 15, targeting the nation's two largest banks, Hansapank and SEB Eesti Huisman, as 

well as public institutions and telecom providers. The attacks mainly affected the infrastructure of 

banking and communications: in some parts of the country, online banking services were 
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inaccessible to all customers for two days, sometimes for as long as two hours at a time, and 

afterward only partially operated. Three mobile communication operators experienced disruptions, 

and DNS services were unavailable. International internet traffic was banned in an effort to limit 

the harm caused by the cyberattack, making it more difficult for users outside of Estonia to access 

Estonian media, government websites, and online banking than for those within the country. 

Twelve seconds Since the government's online briefing room was closed, people were unable to 

obtain information from websites and email correspondence, which hindered the government's 

capacity to connect with the media in real time and effectively.Due to the high volume of spam 

emails, communication with government representatives was hampered. Communication network. 

Public institutions also faced the attacks on their firewalls and servers. These interruptions, 

however, were brief and had no impact on the delivery of government communication services. 

One of the most obvious consequences that the general public had to deal with was the inability to 

access internet banking services.whereas other e-services were unavailable to consumers outside 

of Estonia due to the state They could not access the portal.A working committee of the Estonian 

Ministry of Defence will gather lessons learnt. Because Estonia's first responders were able to 

promptly and effectively mitigate the assaults, expand network and server capacity, and take other 

reaction steps, the 2007 cyberattacks' negative effects were largely confined to the periphery. 'A 

critical impact on infrastructure' would have occurred if the response had not been prompt and 

professional.13. About six and a half million Estonian kroons (about €415,000) was the total 

amount of financial damage brought on by the cyberattack, including the additional expenses 

brought on by corrective actions performed in the public sector. At the time, a cybersecurity 

specialist with Hansapank calculated that the largest bank in Estonia could have to pay between 

ten million and a billion Estonian kroons (about €640,000 to €6.5 million).Regarding 

accountability for the hacks, international cybersecurity experts that looked into what transpired 

in Estonia in 2007 came to the conclusion that voluntary or "patriotic" non-state hackers who 

shared the opinions of the Russian government were responsible. 15 According to officials from 

the Estonian Computer Emergency Response Team (CERT), Russian-language websites called on 

volunteers to launch cyberattacks against Estonian web pages weeks before the beginning of 

cyberattacks that were originally scheduled for 9 May when Russia celebrates Victory Day. 

"Preparations for an online attack" started "in the days preceding the assault," according to another 

https://jssr.online/index.php/4/issue/archive


Social Sciences & Humanity Research Review 
 ISSN 3007-3170(O), ISSN :3007-3162(P)  

Volume 3 issue 1,pp. 376-396 
January-March 2025 

385     https://jssr.online/index.php/4/issue/archive  
 

cybersecurity specialist.17 Stephen Blank, however, claims that he was told by insiders in the 

Estonian administration that preparations for hacking and public protests had already started in 

2006.18 The fact that reasonably sophisticated cyberattacks targeted important nodes of critical 

information infrastructure suggests that some reconnaissance work was done beforehand, even if 

there is no evidence to support the latter view. "Preparations for an online attack" started "in the 

days preceding the assault," according to another cybersecurity specialist.17 Stephen Blank, 

however, claims that he was told by insiders in the Estonian administration that preparations for 

hacking and public protests had already started in 2006.18 The fact that reasonably sophisticated 

cyberattacks targeted important nodes of critical information infrastructure suggests that some 

reconnaissance work was done beforehand, even if there is no evidence to support the latter view. 

The Russian government was implicitly supporting them, in so far as refusing to co-operate with 

its Estonian counterpart on issues like investigating these kinds of attacks and persecuting 

perpetrators. What is meant here is that it did not go against the interest of the Russian government 

that there were these cyberattacks launched in the country. 

The Changing Story of the 2007 Cyberattacks Given the evolution of increasingly aggressive 

Russian cyber espionage and the ever-increasing devastating cyberattacks in the intervening 

decade, perceptions of the 2007 Something shifted in the nature of cyberattacks. An increasingly 

shared view among security experts that Russia is conducting a political war with the aim of 

undermining the legitimacy of democratic institutions inside the liberal democratic countries.20 

Therefore, the 2007 This implies that the cyberattacks are contextualized by Russian foreign policy 

analysts and cyber experts as an example of Russia's coercion resorted to in conjunction with 

diplomatic, economic, information and other tools.21 At the time of the incident, the international 

media speculated that the attacks were done by unorganized non-state actors, who acted 

spontaneously, motivated by nationalism, and that they were not directly backed by the Kremlin. 

At the same time, several Estonian politicians tried to frame the cyber-attacks as a military or 

existential threat right from the start. Describing them as 'cyber war', 'cyberterrorism' and even 

invoking 'World War III.'22 [ 

The 'Bronze Soldier crisis' exemplified another aspect of cognitive cyber-attack, that is the way 

through which cyber-attacks can affect perception, create affect, and even  change opinions and 

behaviour. It is widely recognized today, including by some militaries, that cyberattacks can have 
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a far-reaching psychological impact, in particular when used in support of information 

operations23. In 2007 Jaak Aaviksoo, the Estonian minister of defense, said that the aim of the 

cyberattacks was to 'destabilize Estonian society is causing anxiety for people-that nothing is 

working, the services are inoperable. This was just psychological terror in its own right.24 In fact, 

the psychological impacts on the Estonian political decision-makers and among the general public 

can, therefore, be considered as the most important aftermath of the 2007 cyberattacks. A senior 

official and a member of the government's crisis management committee who discussed the 

situation during an extraordinary meeting, has reminded that committee was not so sure what 

impact the continuous cyberattacks would create not only on the important infrastructure but also 

on Estonia's international reputation as a global leader in the development of e-government and 

the digital society. Had the cyberattacks caused large-scale service disruptions, and public 

confidence in the government and digital infrastructure would have been seriously 

compromised.25 

Case Study: Estonia's Cyber Vulnerability Against the Russia-Ukraine Conflict  

At the same time, Estonia, as a NATO state, is widely recognized as one of the leading countries 

with very developed digital infrastructure and e-governance. This positions the country for greater 

involvement in leading platforms of electronic governance and general services. From a 

development point of view, Estonia has ensured that its government inculcates multiple 

technologies into the core functions, including those such as digital IDs, blockchain-based voting, 

and decentralized data warehousing. This digital development has also painted its back against the 

wall for the enemies in cyberspace, especially Russia. The 2007 cyberattacks leveled against 

Estonian government, banking, and media sites remind one of the potential consequences of cyber 

war. However, the strategic geopolitical position of Estonia, along with the historical tensions 

between the country and Russia, has been particularly vulnerable in this aspect, especially with the 

current situation between Russia and Ukraine. The invasion of Ukraine in 2022 raises red flags 

over what will next happen as regards Russia. These concerns link directly with the size and 

proximity to it: Estonia. 

Background: 

With a commitment to digital innovation, Estonia has turned itself into a global leader in e-

governance and digital services. By integrating the latest technology with governance, Estonia has 
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eased public services, allowed secure digital interaction, and created a model for the efficient 

working of governments. The highly digitalized infrastructure comprises e-residency, online 

voting, and government data management systems dependent on connected networks and cloud-

based platforms. While these developments have improved the delivery of public service and 

engender economic growth, they have concurrently turned Estonia into a very desirable target for 

cyber-adversaries, in particular, state-sponsored cyber actors such as Russia. Its high dependence 

on digital systems exposes Estonia to a broad threat landscape ranging from ransomware attacks, 

data breaches to complex APTs against critical infrastructures. 

The 2007 cyberattacks on the Estonian government, banking, and media sectors stand as a grim 

reminder of the vulnerabilities that come with digital dependence in the face of state-sponsored 

aggression. The involvement of Russia in these attacks was widely acknowledged, with 

coordinated DDoS campaigns aimed at paralyzing essential services, disrupting access to 

government websites, financial institutions, and news media. These attacks did not only bring 

down the digital landscape of Estonia but also revealed a nation incapable of fully protecting its 

systems from sophisticated cyber operations. It was the result of these prolonged attacks that 

Estonia, in the times to come, made cybersecurity a key national security concern and adopted all 

possible ways to harden its digital infrastructure. However, with Russia's continuous development 

in advanced cyber-warfare capabilities, including AI-enabled attacks and disinformation 

campaigns, the threat landscape has remained dynamic and is changing. 

On top of that, the geopolitical position of Estonia increases its exposure to Russian cyber threats. 

This is because Estonia is a neighboring state to Russia and a member of NATO, standing at the 

crossroads of Eastern Europe's geopolitical tensions. A position like this makes Estonia a primary 

target for cyber war in which Russia seeks to have its influence felt and destabilize the region 

without the use of conventional military force. Moreover, this further amplifies the cross-border 

cyber incidents, considering interconnectivity at the level of a greater European network to which 

Estonia's digital ecosystem belongs. Through its leading position in digital innovation, linked to 

its membership within NATO's Cyber Defence Centre of Excellence, Estonia continues to be 

underlined by active leadership in strengthening cybersecurity resilience. At the same time, against 

unyielding cyberattacks and disinformation, it could continue to be in the lead only by vigilance 

and close cooperation with allies for safeguarding digital sovereignty. 
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Overview of Incident: 

In August 2022, one of the largest-scale attacks since the 2007 cyber incidents hit Estonia. The 

attack came as a response to the removal of the monument to a Soviet-era tank that was located 

near the city of Narva, which shares deep historical ties with Russia. This symbolic act set off 

waves of tension and let loose a wave of coordinated cyber aggression against Estonia. Among the 

targets were government agencies, financial institutions, media outlets, and critical infrastructure, 

which paralyzed essential services and exposed a lot of vulnerabilities in the nation's digital 

defenses. The severity of the attack showed that geopolitical events, even of a symbolic nature, 

can rise to full-scale cyber war. It was not confined to Estonia itself but spilled over into Europe 

in general, raising fears about the possibility of similar attacks against other countries lying at the 

junction of geopolitical conflicts and digital terrains. 

Advanced techniques, including DDoS campaigns and deployment of malware designed to 

infiltrate and disrupt key networks, were used in the cyberattack last August 2022. Government 

agencies could not use critical databases, and banks reported outages and service disruptions. 

Media was full of fake information and propaganda to increase public confusion and terror. The 

results were immediate: people could not carry out basic online transactions, and the government 

struggled with transparency in the delivery of public services. This attack underlined how state-

sponsored cyber operations are becoming increasingly sophisticated, with the strategic targeting 

of digital infrastructures to undermine national security. The dependence on digital services only 

made Estonia highly susceptible to upsets, but it also squarely put the nation in dire need of 

adequate cybersecurity measures not to experience more of such shutdowns in the future. 

The August incident further exacerbated geopolitical tensions between Estonia and Russia, as 

Moscow continued to deny any involvement, yet proved its will to destabilize neighboring states 

by means of cyber attacks. This attack raised very important questions concerning the resilience 

of Estonia's digital infrastructure in the face of sustained aggression. While the Estonians had 

invested heavily in cybersecurity, including in cooperation with the cybersecurity initiatives of 

NATO and the EU, the incident showed that stronger defenses and closer international cooperation 

were required. Since then, Estonia has accelerated its 

It includes cybersecurity strategy, increased coordination with allies, enhanced threat intelligence-

sharing, and preparation for future, potentially more sophisticated attacks. The proactive stance in 
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the area of digital resilience remains paramount to safeguarding sovereignty and ensuring 

cyberattacks do not disrupt the core functions of government, finance, and public services. 

Analysis: 

The application of the Security Dilemma framework to Estonia's approach to enhancing its cyber 

defense capabilities is an increasingly complex dynamic between deterrence and escalation. 

According to the Security Dilemma, the more a state tries to make itself more secure, the more its 

adversaries will feel threatened and take steps to balance that security. For Estonia, the 

strengthening of its cybersecurity-like deploying more warships and strengthening undersea 

communication cables-is part of protecting key infrastructure. The problem is that for the 

adversary-particularly Russia-each of those steps might be seen as an act of provocation or 

escalation. The spate of cyberattacks in 2022 on government agencies, financial institutions, and 

media indicates how digital defenses can spill over into physical domains, such as naval operations 

or physical infrastructure protection, and blur the lines separating cyber and conventional security. 

The tangible results of cyber vulnerabilities are seen through the cutting of undersea cables, cutting 

off vital communications and paralyzing economic activities. 

These physical manifestations of cyberattacks shed light on the multifaceted threats Estonia faces, 

where digital disruptions mean real-world impacts. While strengthening cybersecurity has a 

correspondingly important role in national security, Estonia has to walk a fine balance between 

deterrence and the risk of escalation. The deployments of naval resources or increased surveillance 

could be perceived as hostile by Russia, thus becoming an invitation for further cyberattacks aimed 

at destabilizing the country's digital and physical domains. Therefore, the strategy of Estonia 

should take such perceptions into consideration, ensuring that defenses are not raised at the risk of 

inadvertent escalation. 

Thus, in order to minimize all the risks derived from the Security Dilemma, a comprehensive 

cybersecurity approach should be designed and adopted by Estonia, integrating it into the country's 

diplomacy, making it transparent for its allies, and cooperating with it. Keeping all the channels 

open and acting responsibly in cyberspace will prevent misinterpretation of other actors and the 

possibility of their hostile action. Moreover, acting in multilateral forums such as NATO and the 

EU enables the elaboration of common norms and rules of engagement that will guide responsible 

cybersecurity behavior. A balance of robust cybersecurity defenses with diplomatic outreach is 
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key to ensuring Estonia's security without provoking unintended escalatory responses from its 

adversaries. 

Recommendations: 

Estonia leads this digital frontier, with wide-ranging digital infrastructure and proactive 

cybersecurity measures in operation. However, against the recent upsurge in cyber threats 

emanating from the Russia-Ukraine conflict, building national resilience in cyberspace will require 

an adaptive holistic strategy. The country is very vulnerable to cyber-attacks, especially those 

linked to the Russia-Ukraine Conflict, due to its strategic geopolitical location and dark historical 

experiences concerning Russia. The 2022 invasion of Ukraine has heightened concern over what 

Russia might contemplate next, and Estonia's proximity, size, and history in relation to Russia 

make it a hot topic. In August 2022, after the removal of a Soviet-era tank monument near Narva, 

Estonia suffered a major cyberattack, the largest since the 2007 attacks. It targeted sectors like the 

government, financial institutions, and media, thus disrupting services and raising concerns over 

national security. Since the threats, Estonia has been at the frontline in offering cybersecurity 

support to Ukraine to help build up resilience against the Russian cyber tactic. This collaboration 

underlines the importance of international cooperation in the enhancement of cybersecurity 

capabilities. Further, Estonia has taken active steps toward disclosing Russia's cyber tactics in 

cohesion with nine other nations as part of the state's contribution to the international struggle 

against cyber-crime. Such developments indeed mean that these necessary changes toward 

improved cybersecurity require, on an individual level for Estonia, sustained adaptations and 

strengthening of powers of cybersecurity policy in order for this country effectively to match the 

challenging requirements of continuously new threats produced within the situation of war conflict. 

Enhancing International Cooperation on Cyber Issues: 

By taking a proactive approach, Estonia has also taken on the role of being one of the forerunners 

in this respect. As it recognized that cyber threats have to do with a wider scope than borders, it 

intensified cooperation with various international partners such as NATO, the European Union, 

and countries of its immediate vicinity. Besides, collaboration like that opens opportunities for 

sharing intelligence relevant to that kind of threat, joint defense exercises, and jointly working out 

measures against the bad guys. This gives an opportunity for the sharing of intelligence on these 

types of threats, joint exercises in defense, and the elaboration of common measures against bad 
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guys. A telling example of such a priority for international cooperation to enhance cybersecurity 

is the cyber support provided to Ukraine by Estonia. Beyond that, Estonia took a leading role in 

the so-called Tallinn Mechanism, a flagship Estonian-led international partnership for developing 

Ukrainian cyber resilience. Coordination with the relevant international partners focuses on 

enhancing civilian cyber skills in Ukraine-a commitment to the shared goal of cybersecurity. 

Moreover, Estonia's contribution to the NATO CCDCOE denotes the interest of the country itself 

in enhancing cyber defense interoperability within the alliance and for promoting information 

sharing between the member states. All these altogether reflect Estonia's commitment to 

developing international cooperation in cyberspace with a view to strengthening collective defense 

against emerging cyber threats. 

Cybersecurity Awareness and Education 

This cybersecurity awareness and education in the world have nowadays come upfront with digital 

improvement. The requirement of threat identification through cyberattacks keeps increasing, 

which the people of a nation and organizations within those countries need to know. Furthermore, 

the essential activity of the programs related to cybersecurity education at a national level includes 

updating full awareness of threats among citizens for the bad guys, which ultimately helps to 

enable the means by which one may protect oneself or his or her personal information. The aim of 

such programs is to plant deep-seated habits in the knowledge and practice of cybersecurity-a kind 

of culture, if you will, in which cybersecurity concerns each and every one. Educating employees 

and the public at large in secure practices-from password creation and phishing to regular software 

updates-accomplishes much to reduce organizational vulnerability to cyber threats. Moreover, 

engaging in the initiative with a government entity allows policies and regulations to complement 

this cybersecurity undertaking to eventually result in a secured digital atmosphere from all aspects. 

Risk assessments by the Information System Authority show the growing need for increased cyber 

awareness. These assessments give insight into the developing landscape of cyber threats and 

provide recommendations on how to mitigate potential vulnerabilities. This understanding will 

help organizations take proactive measures to strengthen their defenses by investing in advanced 

cybersecurity technologies and conducting periodic security audits. 

Most crucially, of course, comes a workforce cybersecurity savvy in that human factors have 

played to the fore in most security breaches. People thus can make proper identifications of the 
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signs and thereby reduce their risks of being victimized through some training, education, and 

constant awareness programs. Therefore, an improved cyber-aware environment will mean 

increased robust systems, which are to guard and protect sensitive information with a guarantee of 

trust within the digital ecosystem. 

Securing Critical Infrastructures  

Protection of critical infrastructures, such as energy grids, communication networks, and financial 

systems, is essential for national security, public safety, and economic stability. These are 

increasingly interdependent in a manner that also creates potential entry points for cyber threats 

that could disrupt essential services and cause widespread harm. In a continuous effort toward 

modernizing its infrastructure and integrating more digital technologies within Estonia, come the 

imperatives to protect such assets from sophisticated cyberattacks. Thorough risk assessments 

should be carried out to know the critical system vulnerabilities so that adequate security measures 

may be put in place. It is the fortification of network defenses, access controls, and updates in 

cybersecurity protocols as needed. Besides, advanced threat detection mechanisms, periodic 

penetration testing, and awareness among employees and stakeholders on cybersecurity will 

further enhance the resilience in critical infrastructure. 

The 2023 report on advanced cybersecurity threats underlines the urge for Estonia to take serious 

measures in regard to critical infrastructure protection. While cyberattacks are manifold, becoming 

increasingly sophisticated, targeting individual systems and whole networks, proactive measures 

against those are highly relevant. The report points out that an assault on energy grids, 

communication systems, and financial networks could have far-reaching implications for society, 

so Estonia should be adopting a multi-layered approach to cybersecurity. It should be inclusive of 

a strategy for strong encryption protocols, deployment of real-time monitoring systems, and 

incident response teams that can act quickly in case of any breach. All government agencies, 

private sector stakeholders, and international partners will have to cooperate in sharing intelligence 

and strategy to safeguard these critical systems. This allows Estonia to take a more comprehensive 

and cooperative approach in protecting its critical infrastructure from cyber threats and building 

up a safe and resilient digital future. 

Developing a National Cybers Security Strategy: 
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The creation of the detailed national approach to cybersecurity and its development across various 

levels is, therefore, of utmost importance in making improvements in the challenging and 

constantly changing landscape of Estonian cyber threats. The strategy elaborates on transparent, 

objective goals together with national securities: protection from damage to all priorities defined; 

secure processing of citizens' personal information; and restoration of stability when disrupted in 

important national sectors, civil society, state institutions, government functions at an operational 

level-both public or privately owned. Lastly, clear differentiation of key stakeholder accountability 

must be implemented, including stake-holding from government units across sub-national levels 

all the way into civil society at large. 

These include giving the protocols of response to realize swift and unified reactions against cyber 

incidents. Estonia's strategy should be adaptive in line with dynamic character and changeability 

of cyber threats; it also needs to adopt technology developments. It shall be internationally oriented, 

providing for countries and international organizations on how best practices, intelligence, and 

resources are shared. Public-private partnership will be key to advance cybersecurity through 

availing resources, expertise, and innovation. Continuous improvement needs to be inbuilt into the 

strategy through periodic reviews and updates to keep pace with emerging threats. The 

publications of the Information System Authority are very instructive in providing best practices 

that could be used as the basis for developing a forward-looking and effective national 

cybersecurity strategy. 

Engaging in Cyber Diplomacy: 

With regard to ensuring responsible state behavior in cyberspace, Estonia should be more active 

in international forums and dialogues on cyber norms and governance. By contributing to the 

development of international legislation and frameworks in cyberspace, Estonia can make a very 

relevant contribution to setting global standards in cybersecurity and creating a safe digital 

environment. It does this through those forums in cooperation with other countries, organizations, 

and stakeholders to combat cross-border cyber threats effectively. Estonia contributes to the 

development of norms in cyberspace by fostering a united stance toward global challenges in 

cybersecurity; hence, it builds trust and deeper cooperation among nations. In addition, the 

agreement on security cooperation with Ukraine serves as the best example of Estonia's 

commitment to international cyber diplomacy. Such cooperation proves that Estonia is ready to 
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establish good collaborative relations with other countries, feeling responsible together for 

cybersecurity in the modern interconnected world. This consistent participation will enable Estonia 

to enhance its diplomatic position and make a valuable contribution to the stability and security of 

global cyberspace. 

Conclusion: 

The cutting of the Estlink-2 undersea power cable served as a forceful reminder of how modern 

digital and physical infrastructure is vulnerable. For Estonia, this underlines the urgent need to 

address not only the technical aspects of cybersecurity but also the broader geopolitical 

implications of cyber threats. While Estonia continues to build up its digital services and e-

governance, it has emerged that building up cyber defenses and diplomatic engagement need to be 

balanced in order not to result in unintended escalation. The approach would be multidimensional: 

international cooperation, open communication, and strategic deterrence in safeguarding national 

security via regional stability. The cooperative efforts within NATO, the European Union, and 

other allies allow Estonia to draw on shared resources and experience in establishing a robust 

cybersecurity framework that may avoid the risks emanating from state-sponsored and non-state 

actors. Transparent communication with international partners ensures Estonia's defensive 

operations are framed within the context of responsible cybersecurity behavior, thereby 

minimizing the chances of misperception and leading to counter-measures. Furthermore, the 

strategic deterrence being cultivated through the development of high-end cyber capabilities and 

response options enables Estonia to be proactive in managing new threats while remaining in a 

strong position in the global landscape on cyber issues. Ultimately, the damage to the Estlink-2 

cable makes it patently obvious that cybersecurity requires an integrated approach-one that 

surpasses a mere technological one. Estonia will definitely increase its cyber resilience by linking 

diplomatic efforts with technological developments, thus contributing to stability in a digitizing 

world characterized by increasingly complex cyber threats. Only through continued vigilance and 

cooperation can Estonia protect its critical infrastructure and ensure its digital sovereignty as the 

world changes. Considering the threats imposed by AI-driven cyberwarfare in the context of the 

Russia-Ukraine conflict, Estonia should strive to underscore the role of state-of-the-art AI 

technologies in proactive defense and resilience. This would be quite important for Estonia to 

incorporate into its cybersecurity framework more AI-powered tools with enhanced real-time 
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threat detection and automated response mechanisms. The tools will reveal such sophisticated 

threats as AI-generated phishing campaigns, deepfake disinformation, or AI-enhanced malware 

and thus contain and neutralize them in an impressively short time. It is also worth mentioning that 

Estonia should develop partnerships with NATO and global cybersecurity companies to develop 

AI-driven solutions, including threat simulation labs where emerging AI attack strategies can be 

studied and countered. 

This will ensure that Estonia remains agile to anticipate and address the evolving threat landscape 

through strengthened public-private collaboration in AI innovation. Simultaneously, Estonia needs 

to advocate for ethical governance and regulation of AI in cyber warfare at the international level 

by working with its allies in pushing for treaties on the weaponization of AI, as with other existing 

arms control agreements. Domestically, Estonia can develop more significant available workforce 

capabilities by introducing AI-focused cybersecurity professional training and integrating complex 

AI-based training scenarios into national large-scale cyber exercises. Given Estonian leadership 

by example in Digital Innovation, enabling blockchain-based, end-to-end authentication of e-

documents will also strengthen the information security of both citizens and those who need 

legitimate access to your data. Furthermore, developing active defense capabilities with AI will 

enable Estonia to disrupt adversary operations in advance, building a strong defense posture 

against AI-driven cyber conflicts. With these, Estonia can be better prepared for its defenses and 

continue to stay ahead as one of the digitally enabled but secure countries. 
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