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A B S T R A C T

Abstract and keywords

Purpose. This paper develops a conceptual explanation of how artificial-intelligence (AI) expansion changes the economic and strategic
value of electricity, distributed generation and energy sovereignty.

Method. A structured thematic analysis was applied to a 66-minute 20VC interview with K. R. Sridhar. Claims were coded across
demand, scarcity, distributed power, regulation, sovereignty, energy justice, hydrogen and organizational resilience. The resulting
mechanisms were triangulated against IEA energy-system analysis, U.S. Department of Energy and Lawrence Berkeley National
Laboratory data-centre studies, World Bank electricity-access evidence and IRENA hydrogen analysis.

Findings. AI couples probabilistic digital demand to locally constrained physical infrastructure. Rapid load growth can increase the
option value of modular and distributed generation, particularly where grid connection delay and outage losses are high. However,
onsite power is not intrinsically sovereign or sustainable: sovereignty depends on diversified fuel, equipment, operational and policy
capabilities. Regulatory friction has both delay and safeguard functions. Energy justice moderates institutional legitimacy and therefore
deployment durability.

Contribution. The paper introduces the AI–Energy Sovereignty System Model, a risk-adjusted value function, eight testable
propositions and an empirical research agenda. It distinguishes founder claims from independently supportable evidence.

Keywords: artificial intelligence; data centres; electricity demand; distributed generation; energy sovereignty; resilience; permitting; energy
justice; hydrogen; infrastructure economics.

Suggested citation: Kiran, J. (2026). “Energy Sovereignty in the AI Infrastructure Transition: A Conceptual Model of Load Growth, Distributed
Generation, Regulatory Friction, Resilience and Energy Justice.” Author manuscript.
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1 .  I N T R O D U C T I O N

Artificial intelligence meets the electricity system

AI is often analyzed as a software, semiconductor or labour-market
phenomenon. Yet every model training run, inference request and
agentic workflow depends on electricity delivered with the required
timing, quality and reliability. The resulting coupling is geographically
uneven: digital services can be global, while power capacity, grid
connections, fuel and permits are local.

The IEA estimates that data centres consumed approximately 415
TWh globally in 2024 and projects about 945 TWh in 2030 in its base
case. Its 2035 scenarios span roughly 700–1,700 TWh, indicating that
model efficiency, workload adoption and infrastructure constraints
create deep uncertainty. In the United States, DOE and LBNL
estimated a rise from 4.4% of national electricity use in 2023 to 6.7–
12% in 2028.

The motivating interview advances several strong propositions:
electricity is the primary scarce input to AI production; hyperscalers
are becoming energy actors; distributed “edge” power can overcome
time-to-grid constraints; energy sovereignty may matter more than
model sovereignty; regulation is a binding bottleneck; hydrogen can
support long-run local independence; and AI-led energy innovation
can widen access.

These statements combine descriptive claims, technology advocacy
and normative vision. The scientific task is to identify mechanisms,
boundaries and falsifiable predictions. This paper asks: RQ1 How
does AI load growth change the value of electricity attributes? RQ2
Under what conditions does distributed power improve economic and
resilience outcomes? RQ3 How do regulation and energy justice
affect deployment? RQ4 What capabilities constitute energy
sovereignty?

Central thesis. AI does not simply increase electricity volume. It changes the value
of location, timing, modularity, reliability, control and legitimacy across the power
system.

1. INTRODUCTION 3



2 .  M E T H O D

Structured thematic synthesis and evidence
triangulation

Stage Procedure Research output

Corpus definition Public 20VC interview, duration 66:10, published 29 June 2026; English auto-transcript
reviewed thematically.

Primary intellectual stimulus

Open coding Coded leadership, demand, scarcity, permitting, edge power, sovereignty, justice, hydrogen and
commercialization.

Nine thematic domains

Claim
classification

Separated opinion, prediction, mechanism, normative statement and factual assertion. Evidence-status map

Triangulation Compared mechanisms with IEA, DOE/LBNL, World Bank and IRENA evidence. Supported, qualified and unresolved
claims

Theory
construction

Integrated option value, modularity, bottleneck, resilience and legitimacy logics. System model and propositions

Methodological boundaries
A founder interview is purposive, edited discourse—not a representative sample.

Automatic captions may contain errors; extensive direct quotation is avoided.

Company-specific performance, valuation and backlog statements are excluded from the evidentiary core unless independently verified.

The analysis does not compare the lifecycle performance of particular technologies.

The resulting propositions require empirical testing; no causal identification is claimed.

Authenticity and provenance. The research questions, synthesis, system model, equations, propositions and implications are the
author’s independent contribution. The source conversation is acknowledged to preserve intellectual provenance.
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3 .  S Y S T E M  M O D E L

The AI–Energy Sovereignty System Model

AI adoption &
task intensity → Load volume,

shape & location → Grid & fuel
constraints → Capacity

portfolio

Digital value
& delay cost ↔ Reliability &

modularity ↔ Regulation &
community ↔ Sovereign

capability

Figure 1. Digital demand and physical supply interact through commercial value, constraint, governance and legitimacy.

The model contains four feedbacks. First, lower AI unit cost can expand adoption and aggregate load. Second, connection scarcity raises the value
of speed and modular capacity. Third, distributed resources can reduce network dependence while increasing local fuel, operations and
environmental dependence. Fourth, community impacts shape permitting and thus the durability of deployment.

P1 — Attribute-value proposition. AI-intensive load increases the economic value of electricity reliability, delivery speed, ramping and
location relative to energy volume alone.

P2 — Constraint-migration proposition. As compute efficiency improves, the binding constraint will migrate toward grid connection,
power equipment, fuel, permitting or cooling when supply expansion lags workload growth.

P3 — Rebound proposition. Efficiency improvements will reduce aggregate AI electricity demand only when proportional efficiency
gains exceed the combined growth of adoption and task intensity.
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4 .  D E M A N D  A N D  U N C E R TA I N T Y

Load growth is endogenous to technology and
infrastructure

Demand projections are not independent forecasts of human preference. They incorporate assumptions about hardware shipments, model
architecture, utilization, inference intensity, facility efficiency and available capacity. A constrained power system can suppress observed AI
demand; new capacity can unlock it.

Driver Demand-increasing mechanism Demand-reducing mechanism

Model capability Unlocks reasoning, video and agentic applications Smaller models achieve adequate task quality

Price Lower inference cost expands usage Budget caps constrain low-value tasks

Hardware More accelerators increase available throughput Higher efficiency lowers energy per task

Context and agency Long contexts and multi-step calls raise intensity Routing, caching and verification reduce waste

Power availability New capacity enables campuses Connection delays defer or relocate load

Electricity demand = tasks × compute per task × facility overhead ÷ hardware
efficiency

Each term changes over time, and terms interact. The IEA’s wide 2035 scenario range is therefore decision-relevant rather than a weakness. It
suggests real option approaches: stage capital, preserve alternative sites and technologies, and update commitments as evidence develops.

P4 — Capacity-endogeneity proposition. In constrained regions, observed AI electricity demand will be partially determined by
available power capacity and permitting speed, not solely by digital demand.

Empirical test

Compare announced and commissioned data-centre capacity across regions with differing interconnection queues and permitting times,
controlling for fibre, land, tax and labour conditions.
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5 .  D I S T R I B U T E D  G E N E R AT I O N

Modularity creates option value under uncertain load

Distributed generation can be installed closer to demand and in smaller increments than large central assets. The relevant advantage is not “onsite”
by itself, but the combination of lead time, granularity, reliability, ramping and avoided network dependence.

Distributed option value = delay avoided + staged-capital value + resilience value −
local dependency and externality costs

Boundary conditions

Positive moderator Mechanism Negative moderator

Long interconnection queue Onsite power accelerates operation Grid capacity arrives before load

High outage consequence Independent pathway reduces expected loss Onsite fuel is equally fragile

Uncertain phased demand Modularity limits stranded capacity Large economies of scale dominate

Useful heat demand Cogeneration improves system efficiency Heat cannot be economically used

Permissive low-impact site Faster deployment Local emissions or opposition delay approval

P5 — Modularity proposition. The value of modular distributed generation increases with load uncertainty, cost of delay and outage
consequence, and decreases with local fuel risk, environmental externalities and expected near-term grid availability.

This proposition is technology-neutral. Fuel cells, reciprocating engines, turbines, batteries, renewables and microgrids exhibit different
performance and environmental profiles. Comparative analysis must define the same service boundary.
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6 .  S O V E R E I G N T Y  A N D  R E S I L I E N C E

Energy sovereignty is a multidimensional capability

The interview frames local energy autonomy as more important than model sovereignty. This paper qualifies that claim: energy is foundational, but
sovereignty is not created simply by moving generation onsite. A site can exchange grid dependence for fuel, vendor or maintenance dependence.

Dimension Capability Observable indicator

Resource Diverse, affordable primary energy Supplier and fuel concentration

Technology Equipment access and substitutability Lead time, domestic capacity, spares

Network Multiple delivery pathways Grid, pipeline, onsite and storage diversity

Operational Maintain, island, restore and adapt Test performance and recovery time

Institutional Predictable lawful authority Permit, market and emergency governance

Social Legitimacy and equitable benefit Affordability, trust and community outcomes

Sovereignty ≠ ownership; sovereignty = control + diversity + recoverability +
legitimacy

P6 — Sovereignty-diversification proposition. Critical-load resilience is more strongly associated with diversity and tested recovery
across energy pathways than with ownership of any single generation asset.

Research implication

Studies should measure actual islanding duration, fuel availability, restoration performance and community acceptance rather than using onsite
capacity as a binary proxy for resilience.
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7 .  R E G U L AT I O N

Permitting has both transaction-cost and risk-control
functions

Founder discourse often treats regulation as pure delay. Institutional analysis requires a dual view. Fragmented or sequential review can create
unnecessary transaction cost, while environmental, safety, reliability and consumer protections manage real externalities.

Friction mechanism
Unclear jurisdiction, repeated evidence requests, queue
opacity and sequential review increase time, finance cost and
uncertainty.

Safeguard mechanism
Review internalizes impacts on air, water, grids, safety,
consumers and communities that private project economics
may omit.

P7 — Predictability proposition. Infrastructure investment responds more positively to transparent and bounded permitting timelines
than to weak safeguards accompanied by high procedural uncertainty.

This predicts that process reform—single accountable pathways, standardized evidence, parallel review and early community participation—can
accelerate deployment without reducing substantive standards.

Suggested study
Construct a jurisdictional panel of permitting duration, variance, appeal rates, environmental outcomes and commissioning success. Test whether
predictable high-standard regimes outperform both slow fragmented regimes and permissive regimes with high contestation.

Normative boundary. The paper does not equate faster approval with better
policy. Optimal policy minimizes avoidable delay while maintaining evidence-based
protection and procedural legitimacy.
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8 .  E N E R G Y  J U S T I C E

Legitimacy is an operating variable

Large AI loads can bring investment while also increasing competition for power, water, land and network capacity. These effects are distributional.
The World Bank reports persistent electricity-access deficits, including 688 million people without access in Sub-Saharan Africa in 2024.

A narrow project model treats community acceptance as a communication issue. A system model treats legitimacy as a function of material
outcomes: who pays, who benefits, who bears local pollution and whose reliability is improved or degraded.

P8 — Legitimacy proposition. AI-energy projects that produce measurable local reliability, affordability and economic benefits will
experience lower long-run political and permitting risk than projects that externalize system costs.

Construct Candidate measure Expected relationship

Cost transfer Change in residential/SME tariffs attributable to project Higher transfer → lower legitimacy

Reliability benefit Local outage frequency and duration Improvement → higher legitimacy

Environmental burden Local air, water, noise and land impact Higher burden → greater contestation

Shared investment Grid, workforce and community expenditure Higher benefit → greater durability

Transparency Disclosure and independent monitoring quality Higher transparency → greater trust

The “electricity abundance for all” vision is thus testable: evaluate whether AI-related investment adds net usable system capability and improves
access beyond the facility boundary.

8. ENERGY JUSTICE AND LEGITIMACY 10



9 .  H Y D R O G E N  A N D  T R A N S I T I O N  PAT H W AY S

Hydrogen is a conditional sovereignty option

Renewable hydrogen can store energy across longer durations and provide a transportable molecule, but conversion losses, capital cost, storage,
infrastructure and safety constrain its role. IRENA analyses show strong geographic variation in production potential and cost.

Hypothesis Supporting condition Disconfirming condition

Local hydrogen improves autonomy Abundant low-cost renewable surplus and costly fuel logistics Efficient grid and battery alternatives

Hydrogen provides resilience Secure storage and maintained conversion equipment Uncertain supply during emergencies

Hydrogen lowers emissions Verified low-carbon electricity and lifecycle accounting High-carbon production or leakage

Hydrogen scales economically Clustered demand and shared infrastructure Low utilisation and fragmented offtake

Future research should compare technologies at the service level: firm MW delivered for a specified duration, ramp rate, emissions boundary and
outage scenario. Comparing commodity prices alone is inadequate.

Transition logic. Near-term dispatchable resources and long-term low-carbon
systems should be assessed as a portfolio with explicit retirement, conversion and
emissions pathways. Temporary capacity can become lock-in when transition
conditions are unspecified.

9. HYDROGEN AND TRANSITION PATHWAYS 11



1 0 .  R E S E A R C H  A G E N D A  A N D  I M P L I C AT I O N S

From executive claims to empirical tests

Research design Question Data

Event study Does securing power revalue AI infrastructure projects? Connection announcements, commissioning and finance

Difference-in-differences Do permitting reforms reduce time without worsening outcomes? Jurisdictional process and environmental panels

Matched-site study When does onsite generation improve reliability and cost? Load, outages, fuel, lifecycle cost and emissions

Real-options model What is modularity worth under demand uncertainty? Capacity increments, forecasts and delay costs

Community panel Which benefit-sharing mechanisms improve legitimacy? Tariffs, reliability, jobs, attitudes and appeals

Lifecycle comparison Which portfolio supplies the same AI service most responsibly? Power quality, duration, carbon, water and land

Managerial implications
Firms should integrate AI product demand, compute, facility and energy planning; measure cost per verified AI outcome; value time and resilience
explicitly; maintain capacity exit options; and include public impacts in investment gates.

Policy implications

Governments should publish load and queue data, coordinate permitting, accelerate grids and clean firm capacity, protect non-data-centre
customers, and use benefit-sharing to align digital growth with wider energy-system improvement.

Author’s synthesis. The strategic objective is not unlimited power for AI. It is
sufficient, resilient and progressively cleaner power for valuable AI—built in a way
that strengthens rather than weakens the energy system around it.
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1 1 .  L I M I TAT I O N S  A N D  C O N C L U S I O N

Boundaries and conclusion

Limitations

The interview is a single, advocacy-rich source and may overrepresent one technology perspective.

Data-centre demand projections remain sensitive to adoption, architecture, efficiency and capacity assumptions.

The model does not estimate technology-specific lifecycle emissions or levelized costs.

National sovereignty, corporate resilience and community energy autonomy are related but distinct units of analysis.

Energy justice effects are location-specific and require participatory research.

No company valuation, market-share or investment conclusion follows from this analysis.

Conclusion

AI transforms electricity from a largely background utility into an observable strategic input. Its growth increases the value of timely, reliable and
location-specific supply and may increase the option value of modular distributed resources. Yet neither distributed generation nor asset
ownership is sufficient for sovereignty. Sovereign capability arises from diverse resources, technology access, multiple delivery pathways,
operational recovery, institutional predictability and social legitimacy.

The eight propositions offered here connect digital-demand growth to physical constraint, modularity, regulation and justice. They invite empirical
work that measures outcomes rather than narratives. The resulting management stance is neither infrastructure maximalism nor restrictive delay.
It is disciplined portfolio design under uncertainty.

Final proposition for practice. The most durable AI-energy investment is the one that remains valuable in the downside case, operable
during disruption, improvable over time and legitimate to the society that hosts it.
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