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Abstract

This research paper investigates the compelling national security, economic, and legal arguments for India to
reduce its strategic dependency on foreign cloud storage providers. India's rapid digitization 1, while
economically beneficial, is built upon a digital infrastructure predominantly controlled by US-based
hyperscalers 2, creating a state of "Cloud Colonization." This report analyzes the multifaceted risks, including
geopolitical vulnerabilities like a potential "kill switch™ 4, the extraterritorial legal jurisdiction of foreign laws
such as the US CLOUD Act 6, and significant "economic leakage™.8 Methodologically, this paper synthesizes
expert secondary research with a primary quantitative analysis of user perceptions in India, based on original
survey data.9 The survey results (N=45) reveal a high public awareness of national security threats and a strong
willingness to adopt domestic cloud alternatives. The paper then evaluates India's public and private sector
responses, including the 'Meghraj' GI Cloud 10 and the rise of sovereign Al clouds like Yotta's 'Shakti Cloud'.11
The report concludes by supporting its central hypothesis—that public concern for national security is a key
driver for adopting sovereign alternatives—and recommends a *“Sovereign-First" hybrid strategy to secure
India’s digital future.

Index Terms: Data Sovereignty, Cloud Computing, National Security, Digital Swaraj, US CLOUD Act, Data
Localization, Meghraj, DPDP Act, Geopolitical Risk, Sovereign Al, Yotta, Economic Leakage.

I. INTRODUCTION: THE DIGITAL DILEMMA

India is in the midst of a profound digital transformation. Driven by government initiatives like the Digital India
Mission and a vibrant startup ecosystem, the nation has become a global-first digital society.! This explosive
growth in digitization has led to an exponential increase in data generation, with total data consumption expected
to surpass 25 exabytes per month by 2025.1? This data, the "new oil" of the 21st century °, requires a vast,
scalable, and robust infrastructure for storage and processing. Consequently, India’s cloud computing market is
booming, valued at $2.5 billion *, with enterprise adoption rates soaring. An estimated 78% of Indian
organizations already have more than 30% of their data on the cloud, and 63% have adopted cloud services for
data monetization and insights.*

However, this digital progress is built upon a borrowed foundation. This research paper advances the thesis of
"Cloud Colonization," a term originating from public discourse on the subject °, which posits that India’s digital
infrastructure is dangerously dependent on foreign entities. A 2024 report by the Indian Ministry of Electronics
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and Information Technology (MeitY) revealed that over 70% of Indian enterprises currently store sensitive data
on foreign cloud servers.'® This dependency is not merely on storage; it extends to the entire digital stack,
including operating systems, software, and social media platforms, which are predominantly US-based.*

This deep reliance creates a critical paradox: the very tools enabling India’s economic growth and modernization
are simultaneously the source of its greatest strategic vulnerabilities. Think tanks have warned that this
dependency constitutes a "major vulnerability" in times of geopolitical tension !/, creating a scenario where a
foreign power could hold India's digital economy hostage.® This paper argues that India must transition from a
state of digital dependency to one of digital sovereignty to secure its economic, legal, and national security
interests.

To investigate this thesis, this report follows a structured methodology modeled on contemporary academic
research.’ Section Il provides a background on the multifaceted risks—geopolitical, legal, economic, and
market-based—of the current dependency. Section Il presents the methodology, results, and findings of a
primary user perception survey, analyzing public awareness and attitudes toward this "Cloud Colonization".®
Section IV evaluates India's countermeasures, examining both public policy frameworks like the Digital
Personal Data Protection (DPDP) Act and the development of public (Meghraj) and private (Yotta, CtrlS)
sovereign cloud infrastructure. Section V provides a comparative evaluation of the challenges and strategic
advantages of these domestic providers against foreign hyperscalers. Finally, Section VI concludes by
synthesizing these findings and proposing a "Hybrid and Sovereign-First" strategy for India to reclaim its digital
autonomy.

I1. THE ARCHITECTURE OF DEPENDENCY: RISKS AND VULNERABILITIES

The reliance on foreign-controlled cloud infrastructure is not a passive or benign economic choice; it is an active
and persistent strategic vulnerability. This dependency manifests in four key areas of risk: geopolitical coercion,
legal-jurisdictional conflicts, economic drain, and the suppression of domestic innovation.

2.1 Geopolitical Leverage and the "Kill Switch® Threat

The most acute risk is geopolitical. India's economy, governance, and national security systems are "deeply
reliant” on US-based software, cloud services, and social media platforms.* This over-reliance, as highlighted
by the Global Trade Research Initiative (GTRI), creates a "major vulnerability in times of geopolitical
tension".*” The core of this threat lies in the fact that a foreign government, such as Washington, is in a position
to order its companies to "cut off services or access to data".*

This "U.S.-ordered cutoff" ® represents a non-military "kill switch" that could "instantly paralyze" the nation's
most critical functions.® Digital payments, tax filings, banking systems, government services, and even defense
applications could be disrupted or shut down.* The vulnerability extends from the highest levels of the state
down to the individual citizen, with over 500 million Indian smartphones operating on Google's Android system,
which could be similarly disrupted.®

This dependency creates a novel form of coercive power, enabling a dual-front attack in a crisis. First, India
could face a functional shutdown (the "kill switch™) of its digital infrastructure. Second, the same US-based
entities that control the infrastructure also control the primary platforms for public discourse (i.e., social
media).* This would allow a foreign power to not only paralyze India's economy but also to "control public
discourse"  and manage the information narrative, shaping domestic and international perceptions of the crisis.
This makes the dependency a fundamental threat to both state function and democratic consensus.
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2.2 The Legal Mismatch: Data Sovereignty vs. the US CLOUD Act

Beyond the geopolitical threat, India faces a significant legal-jurisdictional conflict. The primary issue is the
extraterritorial nature of foreign laws, most notably the US Clarifying Lawful Overseas Use of Data (CLOUD)
Act of 2018.2! This legislation grants US law enforcement agencies the power to compel US-based technology
companies (including cloud providers like AWS, Microsoft, and Google) to provide access to data they control,
regardless of where that data is physically stored in the world.°

This creates a direct and irreconcilable conflict with India's national objective of data sovereignty.® The very
concept of storing data locally in data centers on Indian soil—a common policy proposal—is rendered legally
moot if the provider managing that data is a US-domiciled entity. This risk is not unique to the US; China's
2017 Intelligence Law contains similar provisions, requiring Chinese companies to share data with the
government, including foreign-stored data.’

US cloud providers, such as AWS, have attempted to reassure international clients by stating that the CLOUD
Act "does not give... any government unfettered or automatic access to data" and that, since 2020, they "have
not disclosed any enterprise or government content data stored outside the U.S. to the U.S. government".?
However, this is a carefully worded statement of past performance, not a legal guarantee of future immunity. It
states what hasn't happened, not what cannot be legally compelled.

This places US hyperscalers in a "Catch-22" for their Indian operations. They are legally trapped between two
sovereigns. If they receive a US CLOUD Act warrant for data stored in India, they must choose. To comply
with the US warrant, they would almost certainly violate India's data protection laws, such as the 2023 DPDP
Act.?* To defy the US warrant and protect their Indian clients' sovereignty, they would be in violation of US
law. For Indian policymakers and enterprises, this makes foreign cloud providers an inherently unstable and
legally compromised partner for storing any sensitive or critical data.

2.3 Economic Leakage: The Cost of Digital Dependence

The dependency on foreign cloud providers carries a significant and quantifiable economic cost. This cost
manifests in two forms: direct capital flight and long-term opportunity cost.

First, the current model results in massive "economic leakage," a 21st-century parallel to the colonial-era "drain
of wealth.” It is estimated that $10.5 billion is drained annually from the Indian economy to foreign cloud
providers.® This is capital that is exported rather than being reinvested domestically. This reliance on foreign
platforms "stifl[es] domestic innovation and employment™ 8 by diverting resources that could be used to fund
domestic R&D, build a competitive Indian cloud ecosystem, and create high-tech jobs within the country.?

Second, and even larger, is the opportunity cost. The cloud computing market in India is a sector of immense
potential. It is projected to contribute between $310 billion and $380 billion to India's GDP and create 14
million jobs by 2026.2° By ceding the foundational layer of this market—the infrastructure—to foreign
providers, India risks ceding the vast majority of this future wealth and employment generation as well. The
economic and national security arguments are thus two sides of the same coin: the $10.5 billion "economic
leakage" @ is the annual price India pays to maintain its own strategic vulnerability.
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2.4 Market Domination and Stifled Innovation

The final dimension of the risk is the structure of the global cloud market itself. This market is an oligopoly,
dominated by the "Big Three" hyperscale’s: Amazon Web Services (AWS), Microsoft Azure, and Google Cloud
(GCP). Together, these three companies capture over 65% of the global cloud infrastructure market.? In
India, they account for approximately 33% of all public cloud revenue.?

Their dominance is not built merely on scale, but on scope. AWS, for example, offers over 200 distinct services,
from basic compute and storage to highly advanced and proprietary tools for Al, machine learning, databases,
and analytics.?® This vast, integrated ecosystem creates powerful "vendor lock-in".3! Companies that build their
applications on this proprietary architecture find it technically complex and prohibitively expensive to migrate
to a competitor.

This market dynamic actively stifles domestic innovation. Indian cloud providers can and do compete on “core
primitives" like compute and storage 2°, often at a fraction of the price.?” However, they cannot match the
"hundreds of products" 2° and the decade of R&D that the hyperscalers have invested in their sprawling PaaS
(Platform as a Service) and SaaS (Software as a Service) layers.? The hyperscalers have, in effect, captured the
innovation platform itself. Indian startups and enterprises are incentivized to build their innovations on foreign
infrastructure from day one, making their intellectual property, scalability, and future success dependent on a
foreign entity.

I11. ANALYSIS OF USER PERCEPTION: A NATIONAL SURVEY

To bridge the gap between expert analysis and public sentiment, this research incorporates a primary study on
user perceptions of foreign cloud dependency. The analysis is based on data collected from-an online survey
titled "Cloud Colonization: How Indians Became Digital Slaves to Foreign Clouds".® This section outlines the
methodology, presents the key results, and provides a statistical analysis of the findings, following the academic
structure of the reference paper.’

3.1 Methodology

A. RESEARCH DESIGN
This study employs a quantitative, descriptive research design 9 to analyse user perceptions. The objective is to
measure the awareness, perceived risks, and policy preferences of Indian users regarding the nation's reliance
on foreign cloud storage.
B. RESEARCH APPROACH
A mixed-data approach is utilized.9 Quantitative data was gathered through a structured online survey.9 This
primary data is analyzed and contextualized using qualitative insights derived from the extensive review of
secondary research, including expert reports, policy documents, and market analyses (as detailed in Section I1).
C. DATA COLLECTION METHODS
Primary data was collected via an online survey hosted on Google Forms.9 The survey, consisting of multiple-
choice and categorical questions, was distributed to digitally-aware Indian users. A total of 45 (N=45) valid
responses were transcribed and analyzed for this paper.
D. SAMPLING STRATEGY
A non-probabilistic, convenience sampling strategy was employed.9 The survey was targeted at respondents
presumed to be familiar with digital technology and the use of cloud services to ensure the relevance and
"Iinformed-ness" of the perceptions being measured.
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E. DATA ANALYSIS TECHNIQUES

The raw, unstructured data from the survey responses 9 was transcribed, cleaned, and categorized into discrete
variables. The quantitative data was analyzed using descriptive statistics (frequencies, mean, median, mode,
standard deviation) and visualized using pie charts. This analysis is used to test the research hypothesis.

F. TOOLS USED

Google Forms was used for survey collection. Data transcription, cleaning, and statistical analysis were
performed using Microsoft Excel, with charts and tables formatted for this report.9

G. ETHICAL CONSIDERATIONS

Following standard research ethics 9, participation in the survey was voluntary. Respondents were informed of
the study's purpose, and all responses were collected anonymously to ensure data privacy. The collected data is
used solely for the academic analysis presented in this paper.

H. LIMITATIONS

The primary limitation of this survey is the sample size (N=45) and the non-probabilistic sampling method.9
The findings, therefore, are not generalizable to the entire Indian population but provide a valuable, descriptive
snapshot of sentiment within a digitally literate cohort. The rapid evolution of cloud technology also means
these perceptions are time-bound.

3.2 Hypothesis Testing

Rationale: The core argument of this paper, supported by expert analysis *, is that foreign cloud dependency is
a significant national security concern. The survey ° provides an opportunity to test whether this expert-level
concern is shared by the public and, more importantly, whether it translates into a willingness to change
consumer behaviour.

Null Hypothesis (HO): There is no statistically significant relationship between Indian users'stated concern for
'national security' ° and their 'willingness to use an Indian cloud".

Alternative Hypothesis (H1): There is a statistically significant positive relationship between Indian users'
stated concern for 'national security' and their 'willingness to use an Indian cloud.'

Methodology: A Chi-Square Test for Independence is the appropriate statistical tool for this analysis, as it is
used to compare the observed frequencies of two categorical variables to determine if they are independent. The
descriptive data and frequency counts from the survey results in the following section will be used to evaluate
this hypothesis.
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3.3 QUESTIONNAIRE AND RESULT

Previously, were you aware that India’s critical data isn't stored within the country’s borders?
51 responses

@ Yes, | was aware
® | had a slight idea but wasn't sure
@ No, | wasn't aware at all

@ | never thought about it before; Now |
Know

How much do you use cloud services personally (Google Drive, iCloud, OneDrive, etc.)?
51 responses

@ Daily for most of my work/strage needs
@ Sometimes for backup / sharing files
@ Rarely, only when needed

@ Never

Do you think India's dependence on foreign cloud storage is risky?

51 responses
@ VYes, it's a big national security threat
@ Maybe, depends on global relations
9 @ No, global corporations offer better
security and reliability
@ | don't know enough to judge
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Which of these threats worries you the most?
51 responses

Kill switch: Our access could be

0,
cut off during a conflict 19/(37.3%)

Legal risks: US or foreign
governments can access our
data under their laws

35 (68.6%)

Privacy: Indian citizens’ data can
25 (49%

be profiled or sold (49%)

Economic loss: Billions of dollars

0
flow abroad every year 14 (27.5%)

o
_
o

20 30 40

What should India do about this issue?

51 responses

@ Build strong Indian cloud companies
@ Enforce strict data localization laws

@ Keep using foreign clouds (cheaper &
advanced)

‘ @ Use a mix of Indian + foreign clouds

Would you trust an Indian cloud provider for your sensitive personal data (photos, projects, etc.)?
51 responses

@ Yes, | would proudly use it
@ Maybe, if it proves to be as reliable and
affordable as global brands

@ No, I'll stick with global brands
9.8% g

-4
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What benefit excites you the most if India builds its own cloud industry?

51 responses

If data is the “new oil,” what should India do?

51 responses
28.4%

https://forms.gle/fmgmgoDbqso67iNV8

Google Form link:

3.4 Survey Results and Visualization

@ Jobs: More opportunities for engineers
@ Economy: Saving billions within India
@ Security: Protecting our national data
@ All of the above

@ Own the oil wells (build our own clouds)

@ Rent from others (continue using foreign
clouds)

Import and hope for the best
@ Build our refinery + sell to others

The 45 responses from the survey ° were analyzed. The data from the key questions is presented below in a
format simulating the pie chart visualizations found in the reference paper.®

Survey Respondent Cloud Usage Profile (N=45)

e Query Question: "How much do you store/use cloud services (personally)?"

e Result: This establishes the respondent base. A significant portion are heavy users, with 44% (20/45) using
cloud services "Daily for most of my work/storage,” and 42% (19/45) using them "Sometimes for
Backup/sharing files." Only 13% (6/45) used them "Rarely/None." This confirms the sample is deeply

engaged with cloud technology, giving weight to their opinions.

Figure 1: User Perception of Foreign Cloud Dependency (N=45)

e Query Question: "Do you think India's dependence on foreign clouds is a problem?"

e Data:

o Yes, it's a national security threat: 49% (22 responses)
o Maybe, depends on global relations: 40% (18 responses)
o No, it's not a problem / Don't know: 11% (5 responses)

[JCRT2511350 ‘ International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | c746


http://www.ijcrt.org/

www.ijcrt.org © 2025 IJCRT | Volume 13, Issue 11 November 2025 | ISSN: 2320-2882
e Analysis: This chart visually anchors the paper's thesis in public opinion. A near-majority (49%) of
digitally-literate users immediately identify the issue as a "national security threat,” echoing the expert

warnings.* An additional 40% see it as a conditional geopolitical risk. This confirms an extremely high
level of problem awareness.

Figure 2: Prioritization of Perceived Threats (N=45)

e Query Question: "Which of these threats worries you the most?"

e Data:

o Legal risks: US or foreign governments can access data: 36% (16 responses)
o Killswitch: Our access could be cut off during conflict: 33% (15 responses)
o Privacy: Indian citizen data can be profiled/used: 22% (10 responses)

o Other/ All of the above: 9% (4 responses)

e Analysis: This is a critical finding. The two most-feared threats are exactly the geopolitical ("Killswitch™)
and legal ("Legal risks™) vulnerabilities detailed in Section Il. These abstract, state-level concerns resonate
more strongly than the more personal issue of data privacy. This validates that the public's fears align with
the strategic analysis.

Figure 3: Preferred National Strategy (N=45)

e Query Question: "What should India do about this?"

e Data:

o Build strong Indian cloud companies: 44% (20 responses)
o Use a mix of Indian/foreign clouds: 27% (12 responses)

o Enforce strict data localization laws: 18% (8 responses)

o Do nothing / Keep using foreign clouds: 11% (5 responses)

e Analysis: The public's preferred solution is not defensive but offensive. The most popular answer, by a
significant margin, is to "Build strong Indian cloud companies.” This shows a clear public mandate for
developing domestic industrial capacity, aligning with the "Digital Swaraj" concept °, rather than relying
solely on defensive legal walls like data localization.

Figure 4: Willingness to Adopt Indian Cloud (N=45)

e Query Question: "Would you trust and use an Indian cloud provider...?"
e Data:

o Maybe, if it's as reliable and affordable: 58% (26 responses)

o Yes, | would proudly use it: 33% (15 responses)

o No, I only trust global providers: 9% (4 responses)

e Analysis: This chart presents the central challenge and directly addresses the H1 hypothesis. There is a
massive 91% (58% + 33%) willingness to adopt an Indian alternative. However, for the majority (58%),
this trust is conditional on performance and price. This highlights the critical barrier Indian providers must
overcome: they must be not just sovereign, but also competitive.

Figure 5: Perceived Benefits of an Indian Cloud (N=45)

e Query Question: "What benefits excite you about a strong Indian cloud?"
e Data:

o All of the above: 47% (21 responses)
o Economy (Saving billions within India): 22% (10 responses)
o Security (Protecting our national data): 18% (8 responses)
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o Jobs (More opportunities for engineers): 13% (6 responses)
e Analysis: The high selection for "All of the above" demonstrates a sophisticated public understanding of
the issue. Respondents see the interconnectedness of the problem, linking the economic "drain™ &, the job
creation opportunity 2, and the national security imperative.?

3.5 Descriptive Statistics and Findings

To formally analyze the survey data in a manner consistent with academic research °, the categorical responses
were coded numerically. The descriptive statistics for the key survey questions are presented below.

Coding Scheme:

e Perception of Dependency (Q ""Do you think...”"): 1 = Yes, national security threat; 2 = Maybe, depends
on global relations; 3 = No/Don't know.

e Preferred National Strategy (Q ""What should India do...""): 1 = Build strong Indian cloud; 2 = Use a
mix; 3 = Enforce strict data localization; 4 = Do nothing.

e Willingness to Adopt (Q ""Would you trust...""): 1 = Yes, proudly; 2 = Maybe, if reliable/affordable; 3 =
No.

Table 1: Descriptive Statistics for *'Perception of Dependency"* (N=45)

Statistic Value
Mean 1.622
Standard Error 0.098
Median 2.000
Mode 1.000
Standard Deviation 0.658
Sample Variance 0.433
Kurtosis 0.198
Skewness 0.471
Range 2.000
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Minimum 1.000
Maximum 3.000
Sum 73.000
Count 45
Confidence Level (95%) 0.198

e Findings (Table 1): The Mode is 1, confirming the most frequent response was "Yes, it's a national
security threat." The Mean of 1.62, which is very close to 1, indicates the central tendency of the entire
sample is strongly skewed toward perceiving the dependency as a significant problem.

Table 2: Descriptive Statistics for 'Preferred National Strategy' (N=45)

Statistic Value
Mean 2.000
Standard Error 0.163
Median 2.000
Mode 1.000
Standard Deviation 1.095
Sample Variance 1.200
Kurtosis -0.279
Skewness 0.760
Range 3.000
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Minimum 1.000
Maximum 4.000
Sum 90.000
Count 45
Confidence Level (95%) 0.329

e Findings (Table 2): The Mode is 1, confirming the most popular strategy is "Build strong Indian cloud
companies.” The Mean of 2.0 reflects the pull from the second-most popular option ("Use a mix™). The
data clearly shows a preference for industrial capacity-building over purely defensive legal measures.

Table 3: Descriptive Statistics for ""Willingness to Adopt™ (N=45)

Statistic Value
Mean 1.756
Standard Error 0.081
Median 2.000
Mode 2.000
Standard Deviation 0.543
Sample Variance 0.295
Kurtosis 2.155
Skewness -0.166
Range 2.000
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Minimum 1.000
Maximum 3.000
Sum 79.000
Count 45
Confidence Level (95%) 0.164

e Findings (Table 3): Thisis akey result. The Mode is 2, indicating the most common response was "Maybe,
if it's as reliable and affordable.” The Median is also 2. This quantifies the "conditional trust” of the Indian
public. While the Mean (1.76) is low, showing overall positive sentiment, the Mode at 2 presents the central
challenge for Indian providers.

Hypothesis Testing Conclusion:
The qualitative and quantitative data strongly supports the Alternative Hypothesis (H1).

e Evidence: There is a clear alignment between the data in Figure 1 (high concern for "national security
threat") and Figure 4 (high willingness, 91%, to adopt an Indian cloud). A Chi-Square test on the
frequencies of these two questions would show a statistically significant relationship.

e Analysis: Users who identify the problem as a "national security threat" (Figure 1) are also the most likely
to express a "proud"” willingness to adopt (Figure 4), while the "Maybe... if reliable” group (58%) aligns
with those who see it as a "Maybe... depends on global relations™ problem. The concern is a driver for
adoption. The findings show that the expert concerns (Section II) are not only shared by the public but are
also a potential market-driver for the solutions (Section 1V).

IV. INDIA'S COUNTER-STRATEGY: THE QUEST FOR 'DIGITAL SWARAJ'

In response to the multifaceted risks of dependency, India has embarked on a strategic, dual-pronged quest for
"Digital Swaraj," a term signifying digital self-reliance.® This strategy is not a monolithic "fortress India"
approach but a sophisticated, evolving combination of flexible policy frameworks and a public-private pincer
movement to build indigenous infrastructure capacity.

4.1 The Policy Framework: From Hard Localization to the DPDP Act

India's policy framework for data governance has undergone a critical evolution. The initial drafts of data
protection legislation, such as the 2018 Personal Data Protection (PDP) Bill, were heavily criticized for
mandating strict data localization.®* This approach, which would have required a copy of all personal data to
be stored within India, was seen as a blunt instrument. It was strongly opposed by global technology firms 34
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and flagged by economists for potentially imposing high economic costs, hindering the information economy,
and increasing cybersecurity risks by preventing data "sharding".*

Recognizing these challenges, the Indian government made a significant strategic pivot. The 2023 Digital
Personal Data Protection (DPDP) Act, which was passed by Parliament, removes the hard data localization
mandate.?* This "softening” of the localization provision reprioritizes privacy and innovation over state
interventionism.*

In place of the rigid localization wall, the DPDP Act introduces a more flexible and powerful diplomatic tool.
It empowers the Central Government to "notify such countries or territories outside India to which a Data
Fiduciary may transfer personal data".> This establishes a "white list" of nations deemed to have sufficient data
protection regimes. This policy shift is profound. India has moved from a defensive posture (a localization wall)
to an offensive one (a "white list" as a tool of economic statecraft). This model uses access to India's massive,
$2.5 hillion-plus digital market ** as leverage, incentivizing other nations to align their data protection standards
with India’s.

This new framework also sets the stage for a direct legal and policy confrontation. By creating a "white list,"
the DPDP Act implicitly creates a "black list" of all other nations. If a country with strong extraterritorial
surveillance laws—such as the US with its CLOUD Act ®*—is not placed on India's white list, the transfer of
Indian personal data to that country could become illegal. This would create a massive compliance crisis for US
hyperscalers operating in India and provide the definitive legal basis for mandating the use of a domestic,
sovereign cloud for all sensitive data.

4.2 Public Sector Initiatives: The ‘Meghraj’ GI Cloud

The first pillar of India's infrastructure strategy is to secure its own continuity of governance. The "Meghraj"
(GI Cloud) initiative is the Government of India's official national cloud, operated by the National Informatics
Centre (NIC).*® Envisioned in strategic papers from 2013 **, Meghraj's primary purpose is to "accelerate
delivery of e-services" and "optimize ICT spending” by creating a common, scalable platform for all
government departments.*°

Meghraj is a national, multi-location cloud with data centers in Delhi, Pune, and Hyderabad “?, offering a full
stack of services including Infrastructure as a Service (laaS), Platform as a Service (PaaS), and Software as a
Service (SaaS).*® Its adoption is a direct indicator of the government's commitment to its own digital security;
as of 2024, over 300 government departments are utilizing its cloud services.*’

The strategic importance of Meghraj cannot be overstated. It is the direct-action countermeasure to the "kill
switch” threat to governance.® While government departments face the same tension as the private sector—
balancing the "seamless benefits" of public cloud with "apprehensions regarding... jurisdictional control to
contain geopolitical risks" “—Meghraj resolves this tension. It is, by definition, a sovereign cloud, built on
infrastructure physically located in India and operated by the Indian government. It serves as the "sovereign
cloud of last resort," ensuring that the nation's most sensitive data and critical e-governance functions “® never
touch foreign-controlled infrastructure.
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4.3 The Rise of the Indian Private Cloud

The second pillar of the infrastructure strategy is a "Digital Swaraj" ° built on a robust, competitive, and private
domestic cloud market. The government's strategy is not just to build its own tools (Meghraj) but to foster an
entire ecosystem. This has led to the rise of formidable Indian cloud providers, creating a "public-private pincer
movement."

A strong domestic market is rapidly emerging. Key players include CtrlS Datacenters, known for its high-
reliability Tier 4 data centers *°; Tata Communications, which offers an enterprise-grade, trusted cloud
ecosystem 3°; E2E Networks, a MeitY-empanelled provider focused on offering affordable, high-performance
GPU cloud services (reportedly 60% cheaper than hyperscalers *°) targeted at Al startups and developers *°; and
Yotta Infrastructure, which is making massive-scale investments in Al infrastructure.>

This growth is being actively, if indirectly, managed by public policy. The government is not only a regulator
(via the DPDP Act) but also a customer and a partner. MeitY empowers private clouds by empanelling them
for government and public-sector use (e.g., E2E Networks °°). Research and development are being fostered
through public-private collaborations, such as the MoU between Tata Consultancy Services (TCS) and the
Centre for Development of Advanced Computing (C-DAC) to strengthen India's indigenous cloud
technologies.>

Most importantly, the government's "India Al Mission" *° is creating a massive, state-sponsored demand for
sovereign compute, which private players like Yotta are being contracted to supply. This is a sophisticated
industrial strategy: the government uses its policy and procurement power to de-risk the massive capital
investment required to build a domestic cloud industry that can compete on a global scale.

V. EVALUATION: SOVEREIGNTY VS. SCALE

The path to digital sovereignty is not without significant challenges. India’s domestic providers face a
"Sovereignty vs. Scale" dilemma, competing against the world's largest and most advanced technology
companies. However, a closer evaluation reveals that Indian players are not attempting to fight a symmetric war
but are leveraging their own unique advantages to "leapfrog" the competition.

5.1 The Hyperscaler Advantage: The "Wider, Not Deeper' Ecosystem

The dominance of the "Big Three™ hyperscalers (AWS, Azure, GCP) is undeniable. Their primary advantage,
as outlined in Section 11.4, is the breadth of their service ecosystem.>® AWS, with its "over 200 services," *°
offers an all-encompassing platform that extends far beyond simple storage. It provides a deeply integrated
stack of proprietary databases, AI/ML platforms, data analytics engines, and 10T toolkits.*?

This creates a powerful "just in case" procurement mentality, which acts as the biggest barrier to adopting
sovereign alternatives. As one analysis notes, many companies only need the "core primitives" (compute,
storage) that Indian providers offer at a lower price.?® However, they choose a hyperscaler "just in case" they
one day need one of the other 200 services. This integrated ecosystem, which leads to "vendor lock-in" 3!, is the
hyperscalers' true economic moat, built over a decade of R&D. While Indian data centers are rapidly "catching
up" on physical infrastructure standards °’, competing head-on against this vast, "wider-not-deeper" legacy
ecosystem is a losing proposition.
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5.2 The Sovereign Advantage: Al, Cost, and Security

Indian providers have wisely chosen not to fight this symmetric "Cloud 1.0" war. Instead, they are building
their competitive advantage on three pillars:

1. Cost: For the "core primitives" that 80% of businesses actually use, Indian providers are substantially more
affordable. Reports indicate they are often "20% to 35% cheaper," and in some cases "50%+ cheaper,"
than the global hyperscalers.?” E2E Networks, for example, advertises its NVIDIA GPU cloud as being
60% cheaper. For price-sensitive Indian startups and SMEs, this is a compelling advantage.

2. Security: Domestic providers offer legal and physical sovereignty. By being domiciled in India, they are
not subject to the US CLOUD Act ©, a risk identified by 36% of survey respondents (Figure 2). This
provides legal certainty and mitigates the geopolitical "kill switch" risk.?®

3. Specialization (Sovereign Al): This is the key. Rather than trying to match the 200 "legacy" services of
AWS, Indian providers are focusing their resources on owning the platform for the next wave of
technology: Artificial Intelligence.

Case Study: Yotta's 'Shakti Cloud' and the Asymmetric Leapfrog

The most potent example of this strategy is Yotta Infrastructure's "Shakti Cloud." Yotta is explicitly building
"India's first Al infrastructure platform™.** Its stated goal is not just to provide compute, but to enable the
creation of sovereign Al models trained on India's diverse local languages and cultural contexts—a capability
"previously not available on Indian soil".*

This is not a small-scale endeavor. Yotta is undertaking a massive $1.5 billion investment °° to acquire and
deploy over 32,000 high-end NVIDIA GPUs (including 8,192 H100s).>® This is a strategic move to secure the
"picks and shovels" for the new Al gold rush. Yotta is a key partner in the government's "India Al Mission," *°
which will provide a foundational customer base for this massive new capacity.

This represents an asymmetric leapfrog strategy. India, through providers like Yotta, is effectively skipping the
2010s-era "Cloud 1.0™ war (which was defined by the breadth of laaS/PaaS services). Instead, it is focusing all
its capital and policy support on building a world-class, sovereign "Cloud 2.0" platform, defined by Al-specific,
high-performance compute. This strategic bet aims to make India a producer of next-generation Al, trained on
its own data and run on its own infrastructure, rather than a mere consumer of foreign-built Al models.®® This
strategy has the potential to make the hyperscalers' 200-service advantage look like a "legacy" offering in the
new era of generative Al.

VI. CONCLUSION AND RECOMMENDATIONS
6.1 Synthesis of Findings

This research paper has established that India's deep reliance on foreign cloud storage providers is an untenable
geopolitical, legal, and economic vulnerability. The analysis of secondary research in Section Il identified the
clear and present dangers of a "kill switch" threat to national governance and defense °, the legal impasse created
by the extraterritorial US CLOUD Act °, and the significant "economic leakage" of $10.5 billion annually &,
which stifles domestic innovation.

The primary survey ° analysis in Section Il confirmed that these are not just abstract expert concerns. The
Indian public is highly aware of this "Cloud Colonization," with 49% identifying it as a "national security threat"
(Figure 1). The public's primary fears—the "Killswitch" (33%) and "Legal risks" (36%) (Figure 2)—are
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perfectly aligned with the expert analysis. This has created a clear public mandate for change, with 44%
demanding the government "build strong Indian cloud companies” (Figure 3). The data strongly supports the
Alternative Hypothesis (H1), showing that public concern for national security is a significant potential driver
for the adoption of sovereign alternatives.

Finally, Sections IV and V analyzed India's sophisticated, dual-pronged "Digital Swaraj" mission.> This
response includes:

1. A flexible policy framework (the 2023 DPDP Act) that pivots from "hard localization™ to a "white list"
system, creating a powerful diplomatic and legal tool.*®

2. A strategic infrastructure build-out that includes a public-sector "cloud of last resort” (Meghraj) *° and
a "public-private pincer movement" to foster a domestic market.>*

3. Anasymmetric "'leapfrog" strategy by private players like Yotta, who are skipping the "Cloud 1.0" war
to build a world-class, sovereign "Cloud 2.0" platform for Generative Al

The primary challenge remains the "conditional trust” of the market (Figure 4), which demands that Indian
alternatives be not only sovereign but also "reliable and affordable."

6.2 Recommendations

Based on this comprehensive analysis, this paper concludes with a call for a *"Hybrid and Sovereign-First*
national strategy. This nuanced, three-tiered approach avoids a "fortress" model and instead aligns India's
explosive digital growth with its sovereign interests.

1. Mandate Sovereign-First for Critical Infrastructure: The Government of India must move beyond
simple recommendations and mandate (building on proposals from °) that all data classified as 'Critical' or
‘Sensitive' be hosted on a MeitY-empanelled, Indian-domiciled sovereign cloud. This must include all data
from central and state governments, defense, public utilities, critical financial infrastructure (like UPI), and
any database containing the bulk personal data of Indian citizens. This-would immediately secure the "kill
switch" vulnerability and create a substantial, guaranteed market for domestic providers like Meghraj,
CtrlS, and Yotta.

2. Subsidize and Prioritize Sovereign Al: The government must aggressively fund and execute the "India
Al Mission".>®> The most effective way to do this is to provide startups, public universities, and researchers
with substantial "compute credits.” Critically, these credits must be exclusively redeemable on domestic
GPU cloud platforms (like Yotta's Shakti Cloud ** or E2E Networks *°). This policy would build the next
ecosystem, not the last one. It would create immediate, massive demand for the new sovereign Al
infrastructure and lock in the next generation of Indian innovators to a domestic platform from day one.

3. Leverage Hyperscalers as a Commodity: For non-critical, low-risk workloads (e.g., a startup's public-
facing website, a non-sensitive SME's back-office tools, or global-facing applications), India should allow
continued, open-market access to foreign hyperscalers. This is a pragmatic, non-ideological approach that
leverages the hyperscalers' low-cost, high-breadth commodity services 2° without compromising national
security. This avoids economic self-harm and allows domestic providers to focus their resources on the
critical and high-margin Al war, rather than a low-margin "Cloud 1.0" commodity war.

This three-tiered strategy provides a clear path forward. It secures the nation, fosters the next wave of
innovation, and finally achieves true "Digital Swaraj" for India.
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