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Abstract—This paper examines the strategic evolution of Microsoft Win-
dows in light of recent developments that blur the boundary between innovation
and behavioral influence. As Windows 11 introduces artificial intelligence fea-
tures, expanded telemetry, aggressive upgrade mechanisms, and subscription-
based services, questions arise about whether these changes serve users
or exploit them. Through a structured analysis of technical advancements,
behavioral retention strategies, and applicable legal frameworks—including
the GDPR and EU Artificial Intelligence Act—the paper investigates whether
Windows continues to evolve in the interest of user empowerment, or whether
it is increasingly shaped by commercial imperatives that compromise auton-
omy and privacy. The findings suggest a dual trajectory: technical innovation
remains present, but is increasingly accompanied by practices that prioritise
monetisation and engagement over user-centric design.
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1. Introduction1

Since its inception in 1985, Microsoft Windows has shaped personal2

computing globally, achieving a market share that at its peak sur-3

passed 90% of desktop operating systems [18]. Over decades, Win-4

dows has transitioned from a basic graphical shell to a comprehensive5

platform for consumer, enterprise, and industrial use. Each major6

release, from Windows 95 to Windows 10, has introduced techno-7

logical advances aimed at improving user productivity, security, and8

system capability.9

However, recent developments suggest a change in strategy. With10

Windows 11 and forthcoming updates such as the "24H2" release,11

Microsoft has increasingly incorporated arti�cial intelligence (AI)12

features, subscription-based services, advertising placements, and13

telemetry-driven personalization into the operating system [15]. Al-14

though framed as innovations, these developments raise concerns15

about user autonomy, data privacy, and potential regulatory con�icts16

under frameworks such as the EU General Data Protection Regula-17

tion (GDPR) and the EU Arti�cial Intelligence Act.18

This paper investigates whether Microsoft Windows’ recent trajec-19

tory represents genuine innovation or a transition towards exploiting20

psychological and behavioural models designed to maximise user21

engagement and monetization. The analysis will consider techni-22

cal changes, user experience changes, regulatory compliance, and23

ethical considerations. Special attention will be paid to the methods24

by which these changes are introduced, including the imposition of25

mandatory updates, limited opt-out mechanisms for AI features, and26

increasing friction for users seeking alternatives.27

By grounding this inquiry in technical documentation, legal stan-28

dards, and user behaviour research, we aim to assess whether Win-29

dows’ evolution remains aligned with user bene�t, or whether it is30

veering towards systematic exploitation.31

2. Background and Context32

Microsoft’s dominant position in the desktop operating systemmarket33

was established through a combination of early innovation, aggressive34

licencing strategies, and broad third-party support [2]. Throughout35

the 1990s and early 2000s, Windows releases such as Windows 95,36

Windows XP, and Windows 7 set industry standards for usability, ap-37

plication compatibility, and network integration [1]. Each successive38

iteration typically o�ered substantial improvements over its prede-39

cessor, fostering a sense of technological progress among users and40

developers.41

However, by the mid-2010s, the PC market had matured and42

growth slowed markedly. Smartphones and tablets have displaced43

many cases of use that were previously reserved for personal com-44

puters [7]. Windows 10, launched in 2015, represented a strategic45

Figure 1. Co-Pilot Architecture in O�ce 365. Source: Microsoft 365 Co-Pilot

shift toward "Windows as a Service" [3], with continuous updates re- 46

placing discrete, standalone product launches. This model promised 47

frequent improvements, but also introduced a framework for greater 48

control over the user environment by Microsoft. 49

By 2021, Microsoft introduced Windows 11, emphasising aesthetic 50

re�nements, integration with Microsoft services such as Teams, and 51

hardware requirements that excluded a signi�cant portion of existing 52

hardware [14]. The push for AI integration and subscription services 53

accelerated further in 2024, with the unveiling of features such as 54

Recall (see �gure 2) and "Copilot+" (see �gure 1). These changes re- 55

�ect broader trends in the technology industry, where user attention, 56

data collection, and predictive behavioural analytics are increasingly 57

underpinning business models [9]. 58

Understanding this context is critical to evaluatingwhether current 59

developments in Windows re�ect true technological evolution or 60

whether they signify a pivot toward maximising user retention and 61

monetization throughmechanisms resembling behavioural addiction 62

models. 63

3. Evidence of Innovation 64

Despite growing concerns regarding Microsoft’s strategic direction, 65

it is important to acknowledge areas where Windows development 66

has demonstrated genuine innovation. Windows 10 and Windows 11 67

have introduced several technical and user experience advancements 68

that extend beyond super�cial change. 69

One signi�cant innovation is the integration of the Windows Sub- 70

system for Linux (WSL), which allows users to run GNU/Linux envi- 71

ronments directly onWindows without the need for virtual machines 72

or dual-boot con�gurations [6]. WSL has been widely praised by de- 73

velopers and system administrators for streamlining cross-platform 74

work�ows and supporting open source development within a Win- 75

dows environment. 76

The security architecture has also improved considerably. Win- 77

dows 10 introduced features such as Windows Hello for biometric 78

authentication, Credential Guard to protect security credentials, and 79

Device Guard to enforce code integrity policies [4]. These enhance- 80

ments brought enterprise-grade security controls closer to end-users 81

without requiring specialist knowledge. 82

Furthermore, AI-driven accessibility improvements for Windows, 83

such as real-time captioning, narrator enhancements, and eye control 84

technologies, have signi�cantly expanded usability for people with 85

disabilities [13]. These features illustrate a clear commitment to 86

technological inclusion, underpinned by meaningful innovation. 87
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Figure 2. Overview of Microsoft Recall: Capture, Indexing, and Retrieval
Process

Windows Autopatch and cloud-integratedmanagement tools, such 88

as Intune, have modernised device deployment and maintenance for 89

enterprises [11]. These systems reduce administrative overhead and 90

contribute to more e�cient IT operations. 91

Although monetization mechanisms and intrusive AI integration 92

have attracted justi�ed criticism, these examples show that Microsoft 93

has continued to innovate in meaningful ways. The extent to which 94

these innovations o�set concerns about user autonomy and commer- 95

cialisation will be explored in subsequent sections. 96

4. Behavioral Dependence Strategies 97

Alongside areas of genuine innovation, Windows 11 and related ser- 98

vice updates have exhibited patterns consistent with behavioural 99

dependence strategies. These mechanisms prioritise increasing user 100

engagement, retention, and monetization, often at the cost of user 101

autonomy and informed consent. 102

One prominent example is the increasingly aggressive upgrade tac- 103

tics used to transition users fromWindows 10 toWindows 11. Reports 104

have documented limited options to defer upgrades, obscured decline 105

choices, and repeated warnings that nudge users toward acceptance 106

[20]. Such practices parallel ’dark pattern’ techniques identi�ed in 107

behavioural design research, where user choices are subtly directed 108

toward outcomes that favour the service provider [8]. 109

The integration of AI-driven features such as Recall and Copilot+ 110

further illustrates this trend. Although these features o�er potential 111

bene�ts, they default to extensive data collection and analysis, often 112

without granular user control or fully informed consent [15]. From 113

a data protection perspective, these practices raise concerns under 114

the GDPR principles of transparency, purpose limitation, and data 115

minimisation [21]. 116

Additionally, Windows 11 has expanded the placement of adver- 117

tisements in the core elements of the operating system, including 118

the Start menu, the lock screen, and the system settings [17]. These 119

advertisements are seamlessly integrated into the user interface, nor- 120

malising commercial content within previously neutral spaces and 121

fostering a continuous engagement loop aligned with monetization 122

objectives. 123

Finally, the gradual shift toward subscription-based licencing for 124

enterprise users, and speculation regarding potential consumer sub- 125

scription models, re�ects a broader strategy of creating persistent 126

revenue streams tied to user dependence rather than discrete product 127

sales [16]. 128

These behavioural dependence strategies, while e�ective for rev- 129

enue optimisation, present signi�cant ethical and regulatory chal- 130

lenges. They blur the boundary between serving user needs and 131

manipulating user behaviour, warranting closer examination under 132

emerging AI governance and data protection frameworks. 133

5. Legal and Ethical Dimensions 134

The adoption of behavioural dependency strategies within Windows 135

11 raises signi�cant legal and ethical concerns, particularly under 136

the regulatory frameworks of the European Union and the United 137

Kingdom. 138

According to the General Data Protection Regulation (GDPR), prac- 139

tices such as persistent data collection through features such as Recall 140

must adhere to strict requirements regarding user consent, trans- 141

parency, and data minimisation [5]. Users must be fully informed 142

about what data is collected, for what purpose, and how they will 143

be processed. Defaults that allow extensive data capture without 144

explicit and informed opt-in consent can constitute noncompliance, 145

particularly with Articles 5 and 6 of the GDPR [10]. 146

The forthcoming European Union Arti�cial Intelligence Act intro- 147

duces further regulatory obligations. Systems classi�ed as high-risk 148

AI, which can include behavioural tracking and predictive personal- 149

ization features, must meet rigorous human oversight, accountability, 150
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and transparency requirements [19]. Windows 11’s AI integrations151

could fall under this classi�cation, subjectingMicrosoft to audits, risk152

assessments, and substantial �nes for non-compliance.153

In the United Kingdom, the evolving AI governance framework154

also places emphasis on the principles of fairness, transparency, and155

accountability [12]. Although less prescriptive than the EU AI Act,156

the UK’s approach highlights the growing expectation that AI systems157

respect user rights and avoid manipulative or exploitative behaviours.158

From an ethical perspective, the deployment of behavioural in�u-159

encemechanisms without clear user consent challenges fundamental160

principles of user autonomy and dignity. Embedding advertising and161

upselling prompts within core system components further erodes the162

distinction between user-centric design and revenue-centric manipu-163

lation.164

Failure to address these concerns may not only expose Microsoft165

to regulatory penalties, but also contribute to broader erosion of user166

trust, a critical intangible asset in technology ecosystems increasingly167

scrutinised for ethical responsibility.168

The next section will analyse whether the documented innovations169

and behavioural dependence strategies can coexist or whether they170

represent fundamentally opposing forces shaping the future of the171

Windows operating system.172

6. Analysis and Discussion173

The preceding sections highlight a complex and often contradictory174

trajectory for Microsoft Windows. On the one hand, genuine inno-175

vation persists through advances in security, accessibility, interop-176

erability, and cloud integration. However, behavioural dependence177

strategies have become increasingly prominent, driven by market178

saturation pressures and the imperative to sustain revenue growth.179

It is important to recognise that innovation and behavioural de-180

pendence are not mutually exclusive. In several instances, new fea-181

tures introduced under the guise of innovation simultaneously embed182

mechanisms that encourage greater user retention, data sharing, or183

monetization. For example, while Recall o�ers a potentially power-184

ful new search capability, its default con�guration prioritises data185

collection rather than strict privacy by design.186

This convergence complicates assessments of Microsoft’s strategic187

intent. It is plausible that commercial imperatives have gradually188

shifted the company’s design priorities, with user bene�t and user189

engagement becoming entangled metrics. Rather than focussing190

purely on empowering users, innovation increasingly serves two dual191

roles: enhancing functionality while facilitating deeper commercial192

integration.193

From a regulatory perspective, this duality is problematic. Ac-194

cording to GDPR and the EU AI Act, systems must prioritise user195

rights and minimise coercive or manipulative practices [19], [21].196

Even well-intentioned innovations may attract regulatory scrutiny if197

they systematically nudge users towards behaviours that bene�t the198

service provider disproportionately.199

Ethically, sustained reliance on behavioural in�uence strategies200

risks eroding user trust. Users may begin to perceive updates and new201

features not as improvements, but as vehicles for greater surveillance202

and commercialisation. Over time, this dynamic could undermine203

brand loyalty and foster increased migration toward alternative plat-204

forms, particularly among technically literate users and organisations205

sensitive to privacy and autonomy concerns.206

While Microsoft Windows continues to evolve technologically, the207

incorporation of behavioural dependence strategies signi�es a notable208

pivot in its relationship with users. Whether this pivot is sustainable209

in an increasingly regulated and privacy-conscious environment re-210

mains an open question, warranting close monitoring by regulators,211

technologists, and users alike.212

7. Conclusion 213

Microsoft Windows stands at a pivotal moment in its evolution. The 214

operating system continues to deliver genuine technological advance- 215

ments that improve functionality, security, and accessibility. These in- 216

novations are increasingly accompanied by behavioural dependence 217

strategies that prioritise user engagement and monetization over user 218

autonomy and informed consent. 219

This dual trajectory re�ects broader trends across the technology 220

industry, where the boundary between innovation and exploitation 221

has progressively blurred. Features that o�er clear user bene�ts 222

simultaneously introduce mechanisms designed to capture attention, 223

collect data, and encourage �nancial expenditure. Histoically, we 224

know at this crossroads which path Microsoft is most likely going to 225

take. 226

Users, organisations, businesses, regulators, and technologists 227

must remain vigilant to ensure that innovation does not become a ve- 228

neer for practices that undermine the very foundations of user-centric 229

design. 230

As a result, Novalytics is adopting an open-source and Linux-�rst 231

strategy. This decision is based on clear evidence that the most reli- 232

able way to ensure that data are not compromised or exploited is to 233

take proactive control over the software stack. For Novalytics, this 234

transition is straightforward due to in-house expertise and the �ex- 235

ibility a�orded by being a new organisation. Other organisations 236

will need to assess their own operational constraints and determine 237

how best to balance usability, privacy, and security in their chosen 238

environments. 239

8. Contact Novalytics for More Information 240

Novalytics provides strategic guidance in cybersecurity, information 241

governance, and privacy-preserving analytics, with a particular fo- 242

cus on small and medium-sized enterprises operating in high-risk 243

or regulated environments. Our services support organisations in 244

implementing secure and compliant data practices while enabling 245

innovation and operational resilience. 246

For further information on cybersecurity strategy, data protection 247

compliance, or secure analytics implementation, please contact us at: 248

• Website: https://www.novalytics.com 249

• Email: contact@novalytics.com 250
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