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D r  S a r v e s h  G o y a l 
Entrepreneur & Business Leader | Chairman, G.D. 

Goenka Public School, Lucknow; The Centrum 

 

I read this book first as a businessman and then, more slowly, as 
someone responsible for a school. Both readings rewarded the time. 
The authors do not ask us to be dazzled by technology; they ask us 
to become literate about it, and then to decide something. That is a 
harder demand, and a far more useful one. 

The chapters on education are the ones I keep returning to. A grade-
by-grade roadmap from Class 3 to Class 12, a five-year execution 
plan, an honest account of why an instruction written in Delhi has 
lost most of its meaning by the time it reaches a classroom in 
Barabanki — this is the specificity our conversation about AI in 
Indian education has been missing. 

What makes the book rare is where it is written from — Lucknow, 
for people who will build here, under the constraints we actually 
work with. Every leader I know in this city would be better prepared 
for the decade ahead for having read it. 
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J a y  K o g a n t i 
Founder & CEO, Anusama AI, New York, USA 

 

I have spent my career at the point where new technology meets an 
operating business, and most books about that intersection are 
either breathless or vague. This one is neither. Its central claim — 
that artificial intelligence, immersive computing and quantum 
capability are rising together, and that the value lies in the 
combination rather than in any single curve — matches what I see 
in the market every week. 

What I appreciated most is the machinery. The chapters on the data 
backbone, on agentic services, on observability and the trust fabric 
are written by people who have had to make these systems work, 
not merely describe them. The eighteen-month journey is the most 
honest sequencing I have read: long enough to change direction 
irreversibly, short enough to hold a leadership team’s attention. 

There is also a perspective here that the American technology 
conversation lacks — India seen from the inside, as a builder rather 
than as a market. That alone is worth the reading. 
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D r  P r a s u n  M i s h r a 
CEO, Longevica Therapeutics Inc., San Francisco, USA 

 

Books that cross from computation into biology usually simplify one 
field to flatter the other. This one respects both. The treatment of 
life sciences — AI-accelerated discovery, generative chemistry, 
virtual trials, precision medicine, the slow end of the blockbuster 
model — is accurate in its detail and, more importantly, correct 
about where the leverage sits: not in any single step, but in the 
compounding of many. 

I was struck by the insistence on access as a design principle rather 
than an afterthought. Selecting targets with manufacturability in 
mind, recruiting trial populations that resemble real patients, 
planning the route to the rural clinic before approval — these are 
the decisions that determine whether a therapy reaches the people 
who need it. The argument that medicines designed this way for 
India travel well across the Global South is one our industry should 
take seriously. 

Anyone leading a life-sciences organisation through this decade will 
find here both a map and a set of uncomfortable, but necessary 
questions.
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P R E F A C E 

What This Book Is 
 

THIS  book is one technologist's attempt to make sense of the single most 

consequential decade in the history of computing. The author, Anil Pandey, 

has spent twenty-eight years building and shipping technology across four 

continents — at Accenture, HCL, Wipro, Enzen, and now as founder of 

Plexus Digitals, a Lucknow-based firm working at the convergence of 

artificial intelligence, the metaverse, and quantum-ready digital 

infrastructure. He writes not as an academic or a futurist, but as a builder 

whose own clients — state governments, utilities, real-estate developers, 

faith institutions, law-enforcement agencies — are navigating this 

convergence in real time. 

The chapters that follow are structured in seven parts. Part I argues that 

three technology curves — AI, Metaverse and Quantum — are rising 

together for the first time in history, and that this simultaneity is where the 

century's leverage lives. Part II walks through the ten foundational 

technology pillars a leader must grasp, one chapter each. Part III examines 

ten industries being reinvented by convergence, with concrete case studies 

— several of them from the author's own work. Part IV is a deep-dive into 

the metaverse as an experience layer across eight chapters, moving past 

hype into the quieter, more consequential second wave. Part V offers 

foresight for 2030–2040, a framework for ethics and sovereignty, and a 

leadership playbook for the next twenty-four months. 

Parts VI and VII, newer additions, go deeper into the machinery. Part VI 

— The Data Backbone & Platform Architecture — examines the invisible 
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plumbing on which every AI workload ultimately rests: data lakes and 

lakehouses, complex event processing, AI-enabled microservices, 

observability, governance, and the trust fabric. Without this backbone, no 

convergence strategy survives contact with production. Part VII — 

Implementation & The Indian Advantage — moves from architecture to 

execution: how an organisation actually travels the eighteen-month 

transformation path, how it builds teams, how it draws strength from 

India's unique startup ecosystem, policy frameworks, and civilisational 

vantage. 

The book closes with an Epilogue written as a letter to the reader, who 

may be opening these pages in any year between 2026 and 2036. The author 

could not predict when the book would find you. He has tried to write in a 

way that will still make sense to you regardless. 

Each chapter follows a consistent rhythm. It opens with a specific, 

grounded scene — almost always drawn from the author's own work, 

travels, or conversations. It argues through two to four numbered sections. 

It closes with three decisions the author believes any serious reader should 

make in the next ninety days. The decisions are intentionally concrete. They 

are not aspirational. If the reader finishes the book and has executed even 

ten of the one hundred and thirty-two decisions it contains, the book will 

have earned its shelf. 

A note on voice. The author writes in the first person throughout the 

body of the book, because the craft of a first-person voice is the most honest 

way to convey observations drawn from lived work. This preface, in 

contrast, speaks of him in the third person, because a preface is a framing 

note addressed to the reader about the book itself, and in that context the 

third person is the more natural register. The author hopes the reader will 

allow him this small shift of perspective, and will read what follows as a 

working builder's notes — imperfect, specific, and offered in good faith. 
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Finally, a note on India. The author writes from Lucknow, not from 

Silicon Valley. The bulk of the twenty-first-century technology literature has 

been written from American coasts for American institutions, and much of 

it has been written well. But the world whose future this decade will decide 

is not predominantly American. The Indian vantage — and, more broadly, 

the vantage of the civilisations where most of humanity actually lives — has 

been under-represented in the corpus. This book is one small attempt to 

correct that imbalance. The author hopes it will be one of many. 
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P A R T 

I 
The Great 

Convergence 
 

Why AI, Metaverse and Quantum are 

arriving together, and why Experience, 

not product, is the new unit of value.
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C H A P T E R 

The Great 
Convergence 

 

Three forces. One decade. 
The end of the old map. 

The future is already here — it's 
just not very evenly distributed. 

— WILLIAM GIBSON, 2003 
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PICTURE a construction site in Lucknow that has no construction yet. 

The plot is marked. The foundations will be dug in weeks. The flats will not 

be ready for many months. And yet, at the corner of that empty field, under 

a tent, a couple is moving through the apartment they are considering 

buying — walking its rooms, testing its sightlines, checking the morning 

light on the balcony. The apartment exists only in a headset; the couple 

exists in the tent; the building will, in time, exist where they are standing. 

All three are real at once. 

What the couple wears is, in the ordinary sense, a virtual reality headset. 

But "virtual" has long since begun to feel inadequate to describe what is 

happening in that tent. There is nothing virtual about the way a buyer who 

begins a session sceptical ends it speaking to the space — "the cupboard is 

going to be the problem, too shallow; the morning light on this side is lovely; 

I can already see the children's books along that wall." They have walked out 

of their own bodies and into a building that does not yet exist in physical 

form. The construction site, the headset, and the buyer's imagination have 

become a single coordinated system that a decade ago would have been 

science fiction. 

Scenes of this kind are no longer unusual. They happen, every day, in the 

many places where real-estate developers, hospital planners, city designers, 

and industrial-facility operators are using extended reality to bring unbuilt 

futures into a present that can be experienced and debated. They happen 

alongside other, quieter transformations. Agentic marketing platforms now 

reallocate advertising budgets across channels in real time, faster than any 

human operations team could sustain. New post-quantum cryptographic 

standards are being rolled out across critical infrastructure, because the 

cryptography assumptions that once seemed safe for a generation may not 

survive the next decade. Clinical genomic pipelines are designing therapies 

against molecular targets that human researchers would have taken years 

to identify. 
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Any observer of these scenes would be tempted to describe them as three 

separate stories: a story about artificial intelligence, a story about the 

metaverse, a story about quantum computing. That separation is what the 

journalism of the last five years has mostly produced. It is also, I am 

increasingly convinced, wrong. These are not three stories. They are three 

tenses of the same story — the story of what computing is becoming in the 

decade that ends the first quarter of the twenty-first century. This book is 

an attempt to tell that single story with the integration it deserves. 

I.  Three curves, one wave 
EVERY technology has a curve — the slow beginning, the sharp middle, 

the long plateau. In 2026, three technologies sit on these curves 

simultaneously, each at roughly the moment where its theoretical promise 

begins to touch real lives in real numbers. 

Artificial intelligence is the most advanced of the three. By late 2025, 

more than ninety percent of Fortune 500 companies had integrated a 

generative AI system into workflows. Agentic AI — systems that not only 

answer but act — has begun to appear in enterprise pilots measured in the 

thousands. The metaverse, after the deflation of its 2021 hype cycle, went 

quiet and went to work: spatial computing is now a working product ecology 

across medicine, construction, training, and consumer prosumer. Quantum 

computing is the furthest from daily use, yet its curve is deceptive — 

Google's Willow chip crossed error-correction thresholds in December 

2024 that had eluded physicists for decades. 

What makes this moment unusual is not that any one curve is rising. 

Each has risen before. What is historically unusual is that all three are rising 

together, reinforcing each other in ways that amplify rather than merely 

add. The closest analogy is the period between 1990 and 2005, when the 

personal computer, the internet, and the mobile phone matured in parallel. 
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None of those three was merely an appliance. Each transformed entire 

industries. Their combined effect was larger than the sum of the individual 

transformations — it was the combination that made Google, Amazon, 

Alibaba, Tencent and Meta possible at the scale they reached. The 

convergence decade now unfolding is, at a deeper layer of the stack, the 

same kind of combined event. The firms and nations that understand it as a 

convergence rather than as three separate stories will position for the 

2030s. The ones that do not will spend the decade reacting to headlines 

about pieces they should have seen as one. 

II.  Why they amplify each other 
TECHNOLOGIES that rise alone are interesting. Technologies that rise 

together are transformative. The three we are considering do not merely 

share a decade — they actively amplify each other. 

AI needs quantum for hard optimisation. The hardest problems in 

modern AI are search problems in impossibly large spaces; quantum 

machines, using the physics of the universe as a computational resource, 

handle those searches natively. Quantum needs AI to make sense of its noisy 

outputs. And both need each other to deliver on their promise. The first 

enterprise quantum-AI hybrid chip, announced by Nvidia and IBM in 

March 2025, made the point concrete: classical silicon for ordinary 

reasoning, a quantum co-processor for hard optimisation, trained as a 

single model. 

AI and the metaverse: a metaverse without AI is an expensive 

showroom. A metaverse with AI is a place that responds to you — where 

objects know your history, characters hold genuine conversation, and 

environments reconfigure around your goals. The difference is roughly the 

difference between a museum and a teacher. Quantum and the metaverse: 

planetary-scale persistent worlds require real-time physics simulation at 
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scales that embarrass classical data centres. Quantum-accelerated 

simulation moves that line. 

When three technologies amplify each other this way, the arithmetic 

changes. One plus one plus one no longer equals three. It equals ten. 

 
Figure 1.1   The Great Convergence — three technology curves rising together. 

III.  The fourth convergence 
THIS is not the first time three technologies have converged. In the 

fifteenth century, the printing press, gunpowder and the compass produced 

the Renaissance, the Reformation, and the age of European expansion. In 

the nineteenth, steam, telegraph and rail produced the Industrial 

Revolution and the modern nation-state. In the twentieth, transistor, 

integrated circuit and networked PC produced the Information Age. Each 

previous convergence was disruptive — old institutions, old professions, old 

certainties broke. Some of what followed was liberating. Some of it was ugly. 
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The industrial revolution gave us penicillin and concentration camps; the 

information age gave us the global brain and the global surveillance state. 

There is no reason, as we enter the fourth convergence, to expect the 

ledger to balance itself automatically. It will require work. This book is, in 

one reading, a field manual for that work. 

IV.  The Indian moment 
I write these words from Lucknow — a city that when I was a boy had no 

functioning traffic lights worth the name, and today runs some of the most 

advanced AI-enabled government services in India. The leapfrog pattern 

that took India from landline to mobile, skipping copper, is repeating. Most 

Indians will never own a desktop. Many will go straight from smartphone 

to spatial-computing headset, from smartphone to voice-first AI, from 

smartphone to interfaces we have not yet named. 

India is no longer a market other countries' technologies enter. It is, 

increasingly, a laboratory in which the next generation is born. Aadhaar is 

the world's largest biometric identity system. UPI processes more real-time 

transactions than any comparable system. DigiLocker has demonstrated, at 

national scale, that paper can be retired without losing the trust structures 

paper once carried. Bhashini, when complete, will be the most ambitious 

natural-language-processing project in human history. 

I write for a global reader. But I write from India, unapologetically. The 

dominant story about technology has been written from Palo Alto for thirty 

years, and Palo Alto has written it well. But Palo Alto is not the only story 

any more. In the decade ahead, it is not even the most interesting one. 
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V.  What this book is not 
BEFORE the chapters that follow, a few honest exclusions. This is not a 

textbook. Serious textbooks on each of the technologies in this book exist, 

and readers who want the mathematics, the engineering specifications, and 

the academic scholarship should seek them. This book is a map for the 

leader who must decide without having time to become an expert. 

It is not a prediction. Forecasting technology is a humbling business. I 

have tried to describe the likely shape of the decade based on what I can see 

from the builder's vantage in 2026, but history has repeatedly embarrassed 

forecasters more gifted than I. Readers should treat my projections as 

scaffolding for their own thinking, not as propositions to be defended or 

debunked. 

It is not a list of recommendations that will work for every organisation. 

Organisations differ in scale, in sector, in culture, in geographic exposure, 

in regulatory environment. A recommendation that fits one context may be 

wrong for another. I have tried to write the book at a level of specificity that 

is useful without being universal; the reader must do the translation work 

into their own context. 

It is not neutral. I have opinions, which I try to state as opinions rather 

than smuggle as facts. Where I think a particular direction is wiser than 

another, I say so. Where I am uncertain, I try to say that too. A book that 

hides its author's judgements is less useful, in my view, than one that lays 

them out and lets the reader agree, disagree, or take what is useful and leave 

the rest. 

With those exclusions in mind, let us begin. 



R E I M A G I N I N G  R E A L I T Y 

9 

Three decisions for the reader 

1. Pick your three technologies. 
Do not try to track the five or seven technologies every analyst tells 

you to track. Pick the three that matter most to your industry and 

organisation, and commit to deep literacy in those three. For a 

developer, it might be XR + agentic AI + IoT. For a hospital, AI + 

genomics + organ-on-chip. Three. Not five. Not one. 

2. Find your convergence case. 
For any single-technology strategy, ask: what becomes possible when 

I add a second? A third? The most valuable cases in the next decade 

will not be single-technology deployments. They will be convergence 

cases. Have one in your pipeline within the quarter, even if it is small. 

3. Decide your cultural stance. 
Will your organisation build on the dominant Western-origin AI stack 

as-is, or demand — from vendors, architects, and government — an AI 

that speaks your language, your idiom, your context? This is not a 

cosmetic choice. It will shape whether you inherit someone else's 

defaults or set your own. 

 

E N D  O F  C H A P T E R  O N E
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C H A P T E R 

Experience is 
the New Product 

 

From features to feelings, and the 
people who will compete on neither. 

People will forget what you said, people 
will forget what you did, but people will 

never forget how you made them feel. 

— MAYA ANGELOU 
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THE defining economic shift of the early twenty-first century was quiet, 

because it happened underneath the headlines. What people were willing to 

pay for changed. For most of the previous hundred years, what they paid for 

was goods and services — products they took home, labour they contracted 

for, outputs they consumed. What they increasingly pay for now is 

experiences — specific, staged, memorable encounters that they neither 

take home nor consume, but through which they move for a time and which 

shape who they are afterwards. Joseph Pine and James Gilmore named this 

the experience economy in 1999, long before the technology existed to 

deliver experiences at anything like industrial scale. The technology now 

exists. 

The implication is that the traditional hierarchy of value — commodity, 

then product, then service, then experience — is being rewritten across 

every industry whose margins used to depend on the first three tiers. A car 

manufacturer in 2035 is not selling a car; it is selling an integrated journey 

of ownership across fifteen years of driving, servicing, software updates, 

autonomous upgrades, eventual resale. A hotel is not selling a room; it is 

selling the specific emotional and cultural texture of a stay in a particular 

place, with a particular history, among a particular community. A hospital 

is not selling a procedure; it is selling the whole arc of a patient's 

relationship with their health, from first anxiety to final recovery. 

The firms that recognise this shift build businesses that compound 

across decades. The firms that do not, find that commodities compete only 

on price, and that price is a race in which there is always someone cheaper. 

This chapter is about the shift, its mechanics, and what specifically in the 

convergence technologies of the next ten years makes the shift finally 

operationally possible rather than merely theoretically attractive. 
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I.  From thing to service to experience 
IN 1999, the business academics Joseph Pine and James Gilmore 

published a book called The Experience Economy, in which they argued that 

the unit of economic value was evolving. From commodities (bulk coffee 

beans) to goods (a can of ground coffee) to services (a cup of coffee at a café) 

to experiences (a cup of coffee at Starbucks, sipped in a particular chair, 

while a particular kind of music played). Pine and Gilmore were right. They 

were also early. The shift they described took twenty-five years to saturate. 

In 2026 we are living the second half of the revolution they named — the 

half they could not have fully imagined because the technologies that enable 

it did not yet exist. Spatial computing lets a product be physically visited 

before it is physically made. Generative AI lets a service respond to the 

specific human in front of it. Agentic AI lets an experience continue when 

the human is not watching. Quantum lets the entire apparatus scale to 

populations. 

The old arc — make a thing, sell a thing — is being redrawn. The new arc 

is about sensation, interaction, memory, meaning. A company that 

competes on features in 2030 will find itself competing with a company that 

competes on feelings. The company that competes on feelings will win, 

because features commoditise and feelings do not. 

II.  The experience stack 
THERE is a structure to human experience that technologists are only 

beginning to take seriously. It has four layers. At the base, sensation — what 

the body registers: light, sound, touch, movement. Above it, interaction — 

how the environment responds to the person. Above that, memory — what 

remains after the moment has passed. At the top, meaning — what the 

memory comes to mean in the context of a life. 
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Most products still compete only at the sensation layer. A sharper 

screen. A louder speaker. A softer touch. Important, but easy to copy. The 

competitive frontier is higher up. How does the interaction feel when it 

responds to me, specifically? What will I remember about this a week from 

now? Will the memory fit into the story I tell myself about who I am 

becoming? 

The AI-metaverse-quantum stack can operate at all four layers at once. 

Which is why the companies building there will eat the companies 

competing only on sensation. 

III.  Why India is the experience laboratory 
IT is not accidental that some of the most compelling virtual-darshan and 

civilisational-immersion projects now emerging are being built in India 

rather than in Silicon Valley. Indian civilisation has treated experience as a 

first-class category for three thousand years. Darshan — the ritual of seeing 

and being seen by the divine — is an experience economy older than 

currency. Indian theatre, from Sanskrit drama to the ten-hour Ramleela, 

assumes the audience is a participant, not a receiver. Indian weddings are 

experience design at scale. Indian pilgrimage, temple architecture, classical 

dance, raga performance — each of them is an experience stack built 

centuries before Pine and Gilmore wrote their book. 

When the technology finally arrives to build experiences at scale, 

civilisations that have thought hardest about experience will build best. 

India has a thirty-year head start on the intuitions the next decade will 

require. That is not a small thing. 
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IV.  Memory as the real metric 
THE marketing industry is fond of measuring moments — the click, the 

conversion, the impression, the share. The psychology research is 

unambiguous that none of these reliably predicts what will matter to a 

customer thirty days, ninety days, or a year later. What matters is memory: 

what the customer actually remembers, how they narrate the experience to 

themselves and others, what shape the memory takes in their broader life 

story. A thousand excellent moments that produce no memory are 

forgotten. One great memory that follows an otherwise ordinary interaction 

can build loyalty that lasts a decade. 

Psychologist Daniel Kahneman's work on the peak-end rule has been in 

the literature for decades; the business world has been slow to absorb it. The 

rule states that memory of an experience is dominated by two moments — 

its emotional peak and its end — with relatively little attention paid to the 

in-between. This has radical implications for experience design. Most 

product teams optimise the average. The teams that understand memory 

optimise the peak and the end. 

A brand that engineered a genuinely moving unboxing, and a thoughtful 

end-of-life programme that preserves the customer's dignity when they 

move on from the product, will produce durable memory that a brand 

optimising for every mid-experience metric cannot match. This is not 

magic. It is psychology, applied with intent. The firms that will win the 

experience decade will be the ones who measure memory, not only 

moments. 
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Three decisions for the reader 

1. Audit your product at four layers. 
Ask your team to score your flagship product on sensation, 

interaction, memory and meaning. Most products score high on the 

first and near zero on the last. The layers where you score lowest are 

where your next release must compete. 

2. Measure something beyond NPS. 
Net Promoter Score is a twenty-year-old metric that captures the 

shallowest experience signal. Add at least one measurement of 

memory (30-day recall), emotional arc (peak-end model), or meaning 

(willingness-to-narrate). These are harder to collect and many times 

more predictive. 

3. Name your signature experience. 
Every strong brand has a signature experience — a specific feeling only 

it can produce. Apple at the unboxing. Starbucks at the counter. If 

yours is not obvious to a customer in one sentence, it does not yet 

exist. Build one within the year. 
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C H A P T E R 

The New Normal — 
A Manifesto 

 

Ten shifts, ten decisions, 
and the twenty-four months that 

will divide leaders from followers. 

The best way to predict the future is to invent it. 

— ALAN KAY, 1971 
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THIS chapter is short because it is prescriptive. It is a list of ten shifts 

already underway, and for each one, a decision you must make in the next 

twenty-four months. It is not a forecast. It is a field diagnostic. 

The ten shifts 
SHIFT ONE:  from interfaces to presence. The screen is ending. Spatial 

computing, voice, and eventually neural interfaces replace it. Decision: 

which of your workflows today assume a screen in a way that will look 

archaic in 2030? 

SHIFT TWO:  from ownership to access. Cars, homes, and 

increasingly wardrobes are rented by session. Decision: which of your 

current fixed assets could be reconceived as access services? The margin 

economics are better. 

SHIFT THREE:  from offices to spatial teams. Remote work was 

version one. Spatial work is version two. Decision: what would it look like if 

your best people never commuted again, but worked together in a persistent 

virtual space? 

SHIFT FOUR:  from analytics to anticipation. Backward-looking 

dashboards become forward-looking predictive fabrics. Decision: what 

decision do you currently make based on last quarter's data that could be 

made based on next quarter's? 

SHIFT FIVE:  from platforms to sovereign clouds. Nations are 

rediscovering that cognition is strategic. Decision: which of your systems 

run on clouds you do not legally control, and does that matter for your risk 

profile? 

SHIFT SIX:  from globalisation to glocalisation. Language, faith, and 

context become product features, not afterthoughts. Decision: does your 

product behave the same in Hindi as in English, in Lucknow as in London? 
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SHIFT SEVEN:  from jobs to agent-assisted craftsmanship. Routine 

tasks dissolve. Judgement, taste and accountability concentrate. Decision: 

which of your employees are performing work an agent can now do, and 

how will you help them move up the stack? 

SHIFT EIGHT:  from manufacturing to cognitive supply chains. 

Factories become nervous systems. Decision: where in your supply chain is 

a human making a decision an algorithm could make faster and better? 

SHIFT NINE:  from medicine to molecular governance of health. 

Population averages give way to individual molecular signatures. Decision: 

are you still buying healthcare for your employees at the wholesale level 

when retail personalisation is becoming affordable? 

SHIFT TEN:  from Earth-bound to multi-planetary imagination. The 

cultural gravity of space is returning. Decision: does your organisation's 

horizon of ambition still end at the edge of Earth's atmosphere? 

The twenty-four-month window 
EACH of these shifts is already occurring. None of them will wait for you. 

The organisations that will lead the 2030s are those that made their ten 

decisions in 2026 and 2027 — not those that made them in 2029, when the 

cost of catching up has become prohibitive. 

Twenty-four months is not a long time. It is two budget cycles. It is one 

full hiring round. It is half of a typical strategic plan. If you begin today, you 

can have moved on all ten shifts before the window closes. If you wait, you 

cannot. 
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Why this window, and not later 
THE instinct to wait is understandable. New technology looks expensive; 

existing systems still work; competitors appear confused about what to do. 

The waiting position can seem, in 2026, like the conservative one. 

It is not. The waiting position is the aggressive one, because the cost of 

waiting compounds. Each year that an organisation delays adopting a new 

technology category in a meaningful way, its competitors that did not delay 

accumulate data, tooling, practices, relationships, and institutional muscle 

that the late entrant cannot replicate by writing larger cheques. The 

examples are now familiar. The retailers that did not build e-commerce in 

the 2000s could not build it in the 2010s for any sum of money; Amazon 

had eaten the market shape. The banks that did not build mobile in the early 

2010s could not build it later; the fintechs had redefined what customers 

expected. The firms that treat AI, metaverse and quantum the way those 

losing cohorts treated the prior wave will produce, by 2032, the same kind 

of irrecoverable gap. 

The specific reason this window matters, and not a later one, is that 

convergence technologies are learning technologies. The benefit an 

organisation receives from them compounds with the data it feeds into 

them, the processes it wraps around them, and the talent it builds to steward 

them. A two-year head start in a conventional technology is a two-year head 

start. A two-year head start in a learning technology is, often, a five-year 

competitive gap at the end of the decade. 

The leader's test 
A useful test I have shared with several leadership teams: if an intelligent 

and curious employee in your organisation, three levels down, were asked 

where your company stands on each of these ten shifts, could they give a 

coherent answer in a single sentence per shift? If yes, your organisation has 
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strategic clarity on the decade. If no, it does not, regardless of how many 

slides the executive team has seen on the topic. The clarity does not live at 

the top. It has to have travelled through the organisation, and it has to have 

returned — in the form of questions, pushback, and better ideas — back to 

the top. That round-trip of clarity is what separates organisations that 

execute well on ten shifts from organisations that list ten shifts on a deck 

and hope. 

Run the test. Listen to the answers honestly. The work that follows is the 

real subject of this book. 

The cost of doing nothing 
ONE argument worth naming explicitly, because it is the quiet reason 

many organisations avoid acting: the belief that doing nothing is a cautious, 

low-risk choice. This belief is wrong in the present environment, and wrong 

in a specific, measurable way. Doing nothing is not neutral. Doing nothing 

means that your competitors, suppliers, customers, and regulators are all 

making moves that will reshape your environment while you remain 

stationary. By the time you respond, the shape of the market will have 

changed in ways that your response has to accommodate rather than lead. 

I have watched this pattern play out in industries I have been close to, 

and I have watched it play out from a distance in industries I have not. In 

banking, the firms that delayed on mobile in 2011 spent the next decade 

catching up to the fintechs that did not delay. In retail, the firms that 

delayed on e-commerce in 2006 spent the next decade losing share to 

Amazon. In every single case, the cost of acting early was a fraction of the 

cost of delayed response, and yet the logic of quarterly earnings, competing 

executive priorities, and organisational inertia produced the delay anyway. 
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The decade ahead will produce more such stories. Honest leaders, 

reading this book, owe their organisations the clarity to ensure that their 

story is not one of them. 
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Three decisions for the reader 

1. Schedule a ten-shift workshop. 
Within the next ninety days, bring your top twelve leaders into a room 

for one day. Walk through all ten shifts. For each, write down — 

publicly — which of the three categories you are in: leading, catching 

up, falling behind. The output is a simple matrix and the 

uncomfortable clarity that comes from it. 

2. Commit to three shifts you will own. 
You cannot lead on all ten. Pick three. Resource them seriously. Let 

the others follow sufficient-not-leading strategies. Trying to lead on 

all ten is the mathematical guarantee of leading on none. 

3. Publish your stance. 
Write a one-page public document — a LinkedIn post, a letter to 

shareholders, a memo to staff — stating which three shifts your 

organisation will lead on, and why. Public commitment is worth ten 

private ones. 
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C H A P T E R 

Agentic AI — 
From Assistants 

to Autonomous Agents 
 

Chatbots answer. Agents act. 

The question is not whether 
machines think, but whether men do. 

— B.F. SKINNER 
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Figure 4.1   The Ten Technology Pillars — the stack a convergence-era leader 

must grasp. 

THE first time I watched an agent do my job, I was sitting at a café in 

Bandra with a colleague who had a laptop and a grin. He gave his laptop a 

one-sentence instruction — "prepare a competitive analysis of marketing 

agencies in Tier-2 Indian cities, with pricing, capabilities, and recent case 

studies, and give me a twelve-slide deck" — closed the laptop, and ordered 

a second cappuccino. When he reopened it forty-seven minutes later, the 

deck was there. Not a draft. The deck. 

What he had used was not a chatbot. It was an agent: software that does 

not merely answer questions but pursues goals, uses tools, handles errors, 
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and reports back. In the space of that forty-seven minutes it had run eleven 

web searches, read sixty-three pages, scraped five pricing directories, 

drafted the slides, rendered them, detected two cases of hallucinated data, 

corrected them, and sent him the file. He had watched none of this happen. 

He had simply trusted, correctly, that it would. 

I.  Anatomy of an agent 
AN agent is not a single model. It is an architecture. At its heart is a planner 

— the component that decomposes a goal into steps. Around the planner 

sits an executor that carries out individual steps, often by calling tools (a 

search engine, a spreadsheet, a database, another agent). A memory 

component keeps track of what has been done, what has been learned, and 

what must be remembered across steps. A critic reviews intermediate 

results and flags when something has gone wrong. And an increasingly 

sophisticated tool-use layer lets the agent reach beyond its own capabilities 

into the wider computing environment. 

What makes agents commercially interesting is not that any single 

component is new. Each of them has existed in narrower forms for years. 

What is new is that the components now work together, durably, across 

tasks measured in hours rather than seconds. The open-source frameworks 

that codify these primitives — LangChain, LlamaIndex, AutoGPT, CrewAI, 

Microsoft's AutoGen, Anthropic's Model Context Protocol — are converging 

on similar abstractions even where their implementations differ, which 

means the knowledge an engineering team builds around one framework 

transfers readily to the others. The practical upshot is that teams today can 

build a first working agent in an afternoon, a production-grade agent in a 

quarter, and a genuinely reliable enterprise-grade agent in perhaps a year. 

The barriers to deployment are no longer technical. They are organisational: 
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the scope of the agent's authority, the governance of its decisions, the 

training of the humans it works alongside. 

II.  The economics of agent labour 
THE unit economics of agents are unlike anything in the previous software 

economy. A software licence used to be priced per seat. A service contract 

used to be priced per hour. An agent is priced per reasoning token — the 

tiny units of language it processes to think. A complex agent task in 2026 

costs somewhere between seven rupees and seventy rupees in compute. A 

human doing the same task costs between seven hundred and seven 

thousand. The arithmetic is not ambiguous. 

This is why the next five years will be defined not by whether agents 

replace routine knowledge work — they will — but by which organisations 

use the savings to do genuinely new things, and which organisations merely 

use them to reduce headcount. The latter is a short-term strategy with a 

long-term cost. The former is the quieter path to competitive advantage that 

compounds. 

III.  A worked example — the agentic growth 
centre 
ONE of the clearest maturing categories of agentic software is what might 

be called the agentic growth centre: a platform that takes a client's monthly 

growth target for a campaign, allocates budget across channels, monitors 

performance hourly, shifts spending in response to observed signal, pauses 

underperforming creative, and reports each Monday with a consolidated 

briefing. The account manager still sets strategy, still owns the relationship, 

still intervenes when something genuinely unusual occurs. But the middle 
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layer of tactical optimisation — the work that used to consume most of a 

marketing operations team's week — runs autonomously. 

Two things change when an agentic system of this kind enters a 

workflow. First, tactical optimisation quality improves, because the agent 

watches and adjusts at a frequency no human team would sustain. Second, 

and more importantly, the account managers start doing more interesting 

work. They stop being budget shufflers and become strategic partners. The 

agent does not replace them. It promotes them. That is the pattern worth 

building for, in marketing operations and in every other agentic deployment 

that matters. 

IV.  The trust question 
THE hardest problem in deploying agentic AI is not technical. It is trust. 

A tool that answers questions can be corrected easily — the human reads 

the answer and chooses whether to act on it. A tool that acts cannot be 

corrected after the fact in the same way; the action has already happened. 

Which means the organisation has to decide, before the first agent is 

deployed, what the agent is permitted to do, under what conditions, and 

with what oversight. 

Mature agent deployments share a common pattern. They begin in a 

suggestion mode: the agent proposes an action, a human approves, the 

system learns from the approvals and rejections. They move to a supervised 

mode: the agent acts within narrow limits, logs every action, and a human 

reviews a sample after the fact. They reach autonomous mode only when 

the error rate, across months of supervised operation, has fallen to a level 

the organisation has pre-declared as acceptable. This staging is not 

bureaucracy. It is how trust is actually built between humans and machine 

agents, and the organisations that skip stages — rushing to autonomous 
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mode because it is cheaper — tend to produce the kind of incident that sets 

the entire programme back by a year. 

The second element of trust is explainability. An agent that cannot tell 

you, in plain language, why it did what it did is an agent you cannot correct, 

defend, or audit. Modern agent frameworks increasingly produce reasoning 

traces — structured records of the steps the agent took, the tools it called, 

the intermediate conclusions it reached. Reading these traces, until you 

become fluent in what a good one and a bad one look like, is among the most 

valuable skills any leader responsible for agentic deployment can develop. 

V.  Where agentic AI is going 
THE agent of 2026 is a single system working alone, or occasionally a pair 

of agents coordinating on a specific task. The agent of 2030 will almost 

certainly be something more ambitious: networks of specialised agents 

collaborating on complex objectives, with dynamic delegation, negotiation, 

and conflict resolution between them. Research labs are already 

demonstrating what this looks like. Anthropic, OpenAI, Google DeepMind, 

and a handful of Chinese labs have published results on multi-agent systems 

that, when properly orchestrated, solve problems none of the individual 

agents could solve alone. 

The organisational implication is that the team structures of 2030 will 

include, alongside human employees, populations of agents with defined 

roles, responsibilities, and performance metrics. The org chart will have 

rows that refer not to people but to agent fleets. The HR function will have 

siblings in AgentOps that handle agent performance review, retraining, and 

deprecation. The legal function will have rulings on liability when an agent 

acting on behalf of the firm causes harm to a third party. These are not 

science-fiction scenarios. They are the next organisational design 
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challenges that any forward-looking leader should be beginning to think 

through now. 

VI.  The economic reallocation 
THE productivity gains from agentic AI will not be evenly distributed 

across the economy. Some functions — customer service, routine 

administrative work, basic marketing operations, first-line tech support, 

standard legal research — will see labour input decline substantially as 

agents absorb the work. Other functions — senior strategic judgement, 

creative direction, complex negotiation, relationship management — will 

see human input become more valuable because each human hour now 

drives the work of multiple agents. 

The consequence is an economic reallocation larger than most previous 

technology-driven shifts. Organisations will emerge where the number of 

human employees is much smaller than the scope of activity would suggest, 

because each human is supervising substantial agent activity. Other 

organisations will disappear or restructure because the work that was their 

raison d'être has become automated. The labour-market implications 

cannot be ducked honestly by anyone responsible for workforce decisions 

in the next decade. My own belief, argued in detail in later chapters, is that 

the transition can be managed humanely if leaders and policymakers act 

early and deliberately. Done badly, it will produce dislocation that neither 

the affected workers nor the broader social fabric will absorb easily. 

VII.  How to start 
FOR an organisation that has not yet deployed agentic AI at meaningful 

scale, the starting path is clearer than many leaders assume. Begin with one 

high-value, moderately-risky workflow — complex enough to benefit from 
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agentic capability, simple enough that the failure modes are understood and 

bounded. Deploy in suggestion mode for ninety days. Review outputs 

continuously. Move to supervised mode when the error rate has fallen to a 

pre-specified threshold. Expand cautiously — more volume before more 

domains, more domains before more autonomy. 

The organisations that have followed this path most successfully share a 

common pattern. They resist the vendor pitch to deploy broadly from day 

one. They invest in logging, observability, and explainability before they 

invest in scale. They build internal expertise rather than outsourcing it 

entirely. And they are willing to talk publicly about what worked, what did 

not, and what they learned. The collective result is that the learning 

compounds both inside and across organisations, and the category matures 

faster than it would if every firm reinvented the lessons privately. 

Contributing to that collective learning, by sharing honestly, is one of the 

quieter acts of leadership that makes the industry better over time. 
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Three decisions for the reader 

1. Identify one agent-ready workflow this quarter. 
Every organisation has at least one workflow where the steps are 

repetitive, the tools are external, and a human is doing the sequencing 

only because sequencing was expensive until 2024. Find that 

workflow. Pilot an agent on it. The learnings transfer. 

2. Set the permissions question now. 
Before your first agent goes into production, decide who owns what it 

can do. Can it spend money? How much? Can it send emails? To 

whom? Can it access customer data? Under what conditions? 

Organisations that answer these questions after deployment will 

regret not answering them before. 

3. Make an agent governance committee. 
Your board has a risk committee. Your organisation needs an agent-

governance equivalent. Small, senior, meeting monthly. It will sound 

like bureaucracy for two years. It will sound like genius from year 

three onward. 
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C H A P T E R 

The Quantum 
Paradigm 

 

When computing rediscovers 
what matter actually is. 

Anyone who is not shocked by quantum 
theory has not understood it. 

— NIELS BOHR 
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THE first time I saw a working quantum computer was at the Tata 

Institute of Fundamental Research in Mumbai. It was not what I expected. 

The machine was in a small room. Around it were coffee cups and half-

eaten samosas and two young physicists arguing about calibration. The 

computer itself was a golden chandelier, the size of a small refrigerator, 

hanging upside down from the ceiling. A dilution refrigerator. To make 

quantum states behave, you have to take the environment down to fifteen 

thousandths of a degree above absolute zero — colder than deep space. 

I had read perhaps twenty books and three hundred papers on quantum 

computing before that afternoon. I thought I understood what it was. I 

realised, standing in that small room, that I had understood almost nothing. 

A quantum computer is not a faster version of the laptop on my desk. It is 

not even a different kind of computer. It is an attempt — the first serious 

attempt in human history — to use the actual physics of the universe as a 

computational resource. 

I went home from that laboratory a different reader of the news. 

I.  What a qubit actually is 
THE best analogy for the qubit is one that works for any reader who has 

ever spun a coin on a table. Take a coin, set it spinning. While it is spinning, 

is it heads or tails? The honest answer is: neither. It is also not both in the 

ordinary sense of the word. It is in some third state the English language 

does not have a clean word for — a genuine in-between-ness that resolves 

only when something stops the spin. In quantum mechanics, that third state 

is called a superposition. Only when you clap your hand down — when you 

look — does the coin resolve. 

Add two more strangenesses. First, entanglement: two qubits can be 

linked so that measuring one determines the other instantly, even across 

arbitrary distances. Einstein, who hated the result, called it "spooky action 
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at a distance." Second, interference: many parallel possibilities can add or 

cancel like ripples on a pond. A quantum algorithm is a choreography of 

interference — it amplifies the answers you want and cancels the ones you 

don't. 

Put superposition, entanglement, and interference together and you 

have a qubit. Put a thousand together and you have something that can hold, 

at once, more possibilities than there are atoms in the observable universe, 

and steer through them using the physics of the universe itself. This sounds 

like magic. It is not. It is physics our brains did not evolve to grasp — but 

which, within the next decade, will be doing work inside every important 

system on Earth. 

II.  What quantum will break, what it will 
build 
BREAKS first, because breaks come sooner. Almost every encrypted 

communication today is protected by schemes — RSA, elliptic-curve — 

vulnerable to Shor's algorithm on a sufficiently large quantum machine. 

Your bank transfers, your WhatsApp messages, your state's intelligence 

files. A hostile state does not need to wait for that machine; it can collect 

encrypted traffic today and decrypt in 2034. This is harvest-now-decrypt-

later, and every serious security service on Earth is doing it. The response is 

post-quantum cryptography, standardised by NIST in August 2024 after 

eight years of open international competition. Three algorithm families — 

CRYSTALS-Kyber for key encapsulation, CRYSTALS-Dilithium and 

FALCON for digital signatures, and SPHINCS+ as a conservative backup — 

are the first generation of what will eventually replace the cryptographic 

foundations of every device and service on the internet. If you have not 

migrated by 2028, you are gambling with a probability you do not 

understand. 
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Builds next, across three categories where quantum has provable or 

well-established advantage. Drug discovery and materials science: entire 

molecules can now be designed rather than merely discovered, because 

molecules obey quantum mechanics and simulating them on classical 

machines scales exponentially with size. The next battery chemistry, the 

cheaper solar cell, the room-temperature superconductor, the better 

catalyst for green-hydrogen production — each of these is a search through 

molecular space that classical methods struggle with and quantum methods 

address natively. Optimisation at planetary scale: air traffic, electricity 

grids, vaccine logistics, port throughput, semiconductor fab scheduling — 

each a combinatorial search problem where quantum approximate 

optimisation algorithms offer meaningful speedup over classical heuristics. 

And simulation itself — climate models, aircraft models, heart models — 

rendered with accuracies no classical approximation can match. In 2035, 

simulations will be indistinguishable, at the scales that matter, from reality. 

Sit with that sentence for a moment. 

III.  A day in 2035 
IMAGINE Dr. Meera Sharma, thirty-eight, paediatric oncologist in 

Lucknow. Tuesday in August 2035. She wakes at 6:04 a.m. — her 

apartment's microgrid has balanced itself overnight, trading power with 

seven thousand neighbours through a city-level quantum optimiser. Her 

daughter Ananya, nine, takes a pink tablet custom-designed in nineteen 

days by a quantum-AI pipeline for a rare autoimmune disorder; in 2020 the 

same diagnosis would have been a death sentence. 

She commutes in a shared autonomous vehicle; the routing across eight 

million city vehicles is recalculated every four seconds by a quantum co-

processor. At the hospital, a five-year-old's tumour was simulated 

overnight, producing seventeen ranked therapy options specific to his 
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genetics. At lunch a colleague mentions Tata's new battery chemistry — 

designed from scratch by a quantum simulator, fifteen hundred kilometres 

per charge. Her mother falls in the garden at 3:22; detected in four seconds, 

ambulance routed in six minutes. The fourteen-day weather forecast for the 

family trip to Ayodhya is as accurate as a four-day forecast was in 2024. 

Before she sleeps, Meera stands at Ananya's bedroom door and watches 

her breathe. Somewhere, in a chilled room in Hyderabad, a quantum 

processor she has never seen is finishing the forty-thousandth optimisation 

of its shift, a small piece of which made her daughter's pink tablet possible. 

She does not know this. She does not need to. Like all infrastructural 

miracles — electricity, antibiotics, clean water — the quantum era has done 

its real work by becoming invisible. 

Nothing in Meera's day requires a miracle. Every capability is either 

demonstrated at small scale today, or firmly on a named roadmap. What 

her day requires is that organisations begin preparing now. You cannot 

meet quantum. Quantum will meet you, and you will not know it. Prepare 

anyway. 

IV.  The Indian quantum ecosystem 
INDIA is a late entrant to quantum computing, but the pace of the 

National Quantum Mission is now producing visible results. Four thematic 

hubs anchor the effort: IISc Bangalore for computing, IIT Madras for 

communication, IIT Bombay for sensing, IIT Delhi for materials. Each hub 

has specific deliverables, specific timelines, and specific accountability. 

Beyond the hubs, a growing private ecosystem is forming. QpiAI, 

founded in Bangalore, is building full-stack quantum systems. BosonQ Psi 

is working on quantum simulation for engineering applications. A handful 

of startups focused on quantum machine learning, quantum sensing, and 

quantum-secure communication are emerging from IIT spin-offs. None of 
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these firms will match IBM or Google at raw hardware in the near term. 

That is not their intended play. The intended play is to build domain-

specific applications — optimisation, simulation, cryptography — that serve 

Indian customers well and, eventually, global customers too. 

For Indian enterprises looking to engage quantum now, the practical 

path runs through three channels. First, partnership with the National 

Quantum Mission hubs for early access and talent pipeline. Second, cloud-

based access to IBM, Google, and IonQ quantum systems, which is cheap 

and instructive for the kinds of exploratory work most enterprises should 

be doing. Third, relationships with Indian quantum startups to co-develop 

specific applications. An enterprise that invests in all three channels in 2026 

will be positioned, by 2030, to take meaningful commercial advantage when 

the fault-tolerant systems arrive. 

V.  The infrastructure challenge 
TO understand why quantum computing is harder to scale than classical 

computing, it helps to look at what a quantum machine physically requires. 

The most widely used approach today — superconducting qubits, the design 

pursued by IBM, Google and Rigetti — requires cooling the quantum 

processor to around fifteen millikelvin. That is a temperature colder than 

the deep vacuum of interstellar space; colder than any naturally occurring 

environment anywhere in the known universe. Producing that temperature 

requires a dilution refrigerator, a multi-stage cryogenic device that uses rare 

isotopes of helium (helium-3 and helium-4) in a carefully engineered 

mixing chamber. A single research-grade dilution refrigerator costs 

hundreds of thousands of dollars and takes months to manufacture. The 

global supply of helium-3 is, by nearly all estimates, a meaningful constraint 

on how fast the industry can build machines. 
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Cooling is only the first challenge. The qubits themselves are fragile in a 

specific way called decoherence: any interaction with the surrounding 

environment — stray electromagnetic radiation, mechanical vibration, 

thermal fluctuation — destroys the quantum state that is doing the 

computation. The engineering problem is to isolate the qubits sufficiently 

to preserve coherence for long enough to complete useful calculations, while 

still being able to control them precisely from the classical world. In 

practice, the best 2024–2025 systems hold coherence for a few hundred 

microseconds. Practical algorithms require much longer. The gap between 

these two numbers is bridged by quantum error correction — a 

mathematical technique that uses many physical qubits, arranged in 

specific topological patterns, to produce a smaller number of much more 

reliable logical qubits. Current estimates suggest that roughly one thousand 

physical qubits are needed to produce a single high-quality logical qubit. A 

quantum computer that can run Shor's algorithm against modern 

cryptographic key sizes needs perhaps four thousand logical qubits, which 

translates into roughly four million physical qubits. The largest systems 

announced as of 2025 are measured in the low thousands of physical qubits. 

The gap is large and real. 

Materials science is a third constraint. Superconducting qubits require 

specific films of niobium or aluminium deposited with atomic-level 

precision on silicon substrates. Trapped-ion qubits, the approach used by 

IonQ and Quantinuum, require ultra-high-vacuum chambers and precisely-

tuned laser systems. Photonic qubits, the approach used by PsiQuantum 

and Xanadu, require specialised photon sources and detectors at near-

single-photon sensitivities. Each hardware approach has a different set of 

materials and manufacturing challenges; none has been mass-produced at 

anything approaching semiconductor volumes. The talent base is a fourth 

constraint. Fewer than ten thousand working quantum engineers exist 

globally by most credible estimates, and the pipeline of new graduates 
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through the relevant physics, electrical-engineering, and computer-science 

programmes cannot reasonably grow faster than about ten or fifteen 

percent per year. Every advanced economy is competing for the same small 

pool. India, with its strong physics and computer-science academic base, is 

in an unusually good structural position for this talent competition, but the 

absolute number of Indian quantum specialists remains small and the 

retention challenge against foreign offers is real. 

VI.  How the world is coping 
FACED with an infrastructure challenge of this magnitude, every serious 

nation and every serious firm has been forced to develop parallel strategies: 

massive public investment, structured public-private collaboration, 

democratised access through cloud platforms, and aggressive open-source 

ecosystem development. The combination is starting to work. 

On the public-investment side, the numbers are substantial. The United 

States' National Quantum Initiative, enacted in 2018 and expanded several 

times since, has committed well over five billion dollars across agencies. 

China has reportedly committed more, though exact figures are opaque. The 

European Union's Quantum Flagship programme, launched in 2018, is a 

ten-year one-billion-euro commitment. The United Kingdom's National 

Quantum Programme is in its second decade. India's National Quantum 

Mission, approved in 2023 with an allocation of around six thousand crore 

rupees, targets specific milestones in hardware (up to a thousand physical 

qubits over eight years), communications (satellite-based quantum key 

distribution), and precision sensing. Japan, Australia, Canada, Israel, 

Singapore, and the Netherlands all have named national programmes. The 

pattern is unmistakable: no serious nation can afford to be absent from 

quantum infrastructure, and none is. 
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On the access side, the major cloud platforms have democratised 

quantum experimentation in ways that would have been unimaginable a 

decade ago. IBM Quantum provides free or low-cost access to real quantum 

hardware through its cloud service; by IBM's own reporting, millions of 

experiments are run on its systems each year by researchers and students 

who will never own or operate a quantum computer themselves. Amazon 

Braket offers access to hardware from multiple providers through a single 

API. Microsoft Azure Quantum provides similar access alongside tooling for 

resource estimation and algorithm development. Google Quantum AI, while 

less openly accessible, publishes extensively and contributes heavily to the 

open-source ecosystem. The cloud-access model means that the bottleneck 

to quantum learning has moved from hardware availability (which used to 

be the entire barrier) to something much more democratically solvable: 

training the people who can use the hardware well. 

The open-source software stack is similarly mature. IBM's Qiskit, 

Google's Cirq, Xanadu's PennyLane, Rigetti's Forest, and Microsoft's Q# are 

all freely available, extensively documented, and supported by active 

communities. A student in Kanpur or Coimbatore with a laptop and an 

internet connection can, in 2026, write a quantum program, run it on actual 

quantum hardware through a free tier, and debug the results — something 

that was not possible for researchers with dedicated funding a decade ago. 

This democratisation is one of the quieter reasons to expect quantum 

capability to mature faster than its current metrics suggest: the talent 

pipeline widens every year as the tools improve. Academic-industry 

partnerships are filling in the remaining gaps. IBM has partnerships with 

IIT Madras, IIT Bombay, and several other Indian institutions. Google 

Quantum AI collaborates with researchers worldwide on specific 

algorithmic problems. IonQ and Quantinuum have research partnerships 

across Europe and Asia. International standards bodies — the IEEE, the 

ISO/IEC, specific working groups within the IETF — are developing the 



R E I M A G I N I N G  R E A L I T Y 

42 

protocols that will let quantum systems interoperate across vendors and 

across nations. None of this resembles a single monolithic "quantum 

industry" in the way the semiconductor industry became monolithic; it is a 

distributed ecosystem of academic laboratories, national programmes, 

large cloud providers, venture-backed startups, and open-source 

communities, each contributing a specific piece. 

VII.  Opportunities unfolding, now and 
across the decade 
THE picture that emerges when these infrastructure responses are viewed 

collectively is not one of a constrained industry slowly grinding forward. It 

is one of a multi-front effort making real progress on real problems, with 

specific categories of opportunity opening at different points across the next 

decade. Drug discovery and materials science are furthest along. 

Quantinuum, in collaboration with JSR Corporation and several 

pharmaceutical partners, has demonstrated quantum simulations of 

specific molecules relevant to drug development. Classiq, PsiQuantum and 

Rigetti have each published case studies of quantum-assisted chemistry 

workflows producing results that would have been impossible or 

impractical on classical hardware. The near-term opportunity here is not 

replacing classical drug discovery; it is accelerating the specific, stubborn 

steps — particularly accurate simulation of strongly-correlated electron 

systems in larger molecules — where classical methods degrade fastest. 

Over the course of the next decade, this acceleration is expected to 

compound into meaningful reductions in drug-development timelines and 

into new classes of therapeutic candidates that classical chemistry would 

not have found. 

Climate and sustainability open a second category. The specific quantum 

advantage in atmospheric and climate modelling is in the ability to simulate 
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molecular-level processes (in carbon-capture materials, in catalysts for 

green-hydrogen production, in high-performance batteries) at quantum-

mechanical accuracy, without the approximations that classical methods 

require. Research groups at MIT, Caltech, the University of Tokyo, and 

several national laboratories are actively pursuing this line of work. The 

decade-long horizon is that quantum-assisted materials discovery could 

deliver several of the specific breakthroughs — room-temperature 

superconductors for lossless power transmission, high-efficiency solar 

absorbers, cheap and durable batteries, industrial-scale carbon capture — 

that the energy transition structurally requires and classical chemistry has 

struggled to produce. 

Finance and complex optimisation form a third category. Goldman 

Sachs, JP Morgan, HSBC, and several Indian banks are actively exploring 

quantum approaches to portfolio optimisation, fraud detection, and 

derivatives pricing. D-Wave's quantum-annealing systems, while 

architecturally different from gate-based quantum computers, are already 

delivering useful results in specific optimisation categories. The near-term 

opportunity is modest — meaningful speedups on specific hard problems 

rather than transformation of the whole industry — but the compound effect 

across a decade, as algorithms mature and hardware scales, is expected to 

be substantial. Artificial intelligence and quantum computing are 

increasingly being combined into hybrid architectures. NVIDIA's CUDA-Q, 

IBM's Qiskit Runtime, and several academic research programmes are 

building the software infrastructure to treat classical AI accelerators and 

quantum co-processors as parts of a single computational graph. Quantum 

machine learning — the use of quantum subroutines inside machine-

learning pipelines — has produced specific provable advantages on specific 

problem classes, and although the general-purpose picture is not yet clear, 

the integration of these two technologies at the platform level is one of the 

more consequential long-horizon developments in the field. 
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Beyond these near-to-medium-term categories, there is a longer horizon 

worth naming explicitly. The problems that classical physics and classical 

computing have not been able to crack — the dynamics of high-temperature 

superconductors, the precise mechanisms of photosynthesis and nitrogen 

fixation, the behaviour of consciousness-related physical systems at 

molecular scale, the exact nature of certain astrophysical phenomena — are 

problems that share a structural property: they involve quantum systems 

whose full complexity classical computation cannot capture. A mature 

quantum computing infrastructure, of the kind that will exist by 2040 or so, 

will, for the first time in the history of science, give humanity the tools to 

engage these problems at their native level of description. What emerges 

from that engagement cannot be predicted in advance. That is precisely the 

point. Each previous transformative scientific instrument — the 

microscope, the telescope, the particle accelerator, the electron microscope 

— produced specific predicted findings and an equal measure of 

unpredicted ones that reshaped the disciplines they touched. There is no 

reason to expect the first mature quantum instrument to be any different. 

For world and humanity, the opportunity that unfolds through the 2030s 

and into the 2040s is not merely faster drug development and better 

portfolio optimisation, though these matter. It is the broader prospect that 

problems humans have been stuck on for decades or centuries become 

tractable, and entire new scientific disciplines become possible. This is why 

the infrastructure investment now is worth what it costs. The return is 

measured not in quarters but in the expansion of what the species is capable 

of understanding and doing. 

VIII.  The honest forecast 
A chapter on quantum computing would be incomplete without an honest 

forecast of when commercial advantage actually arrives. My best estimate, 
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informed by conversations with working researchers at multiple 

laboratories, is that fault-tolerant quantum advantage — the stage at which 

a quantum machine decisively outperforms the best classical alternatives on 

a commercially interesting problem — arrives between 2029 and 2032 for 

the first applications. Other applications follow through the 2030s, at a pace 

that depends on how specific algorithms mature and how the hardware 

scales. 

This means most organisations have three to six years to prepare before 

quantum advantage becomes a competitive necessity in specific verticals. 

That is not a long time. The organisations that begin preparing in 2026 — 

with audits, with pilots, with talent, with ecosystem relationships — will 

have the muscle memory and the external relationships to act decisively 

when the advantage arrives. The organisations that wait until the advantage 

is visibly produced will spend the next two to three years playing catch-up, 

often at higher cost and with less strategic flexibility. The classical mistake 

in every technology wave is to wait until the capability is proven beyond 

doubt; by then, the competitors who took earlier bets have compounded 

their advantage into something difficult to reverse. 
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Three decisions for the reader 

1. Commission a Q-Day risk audit. 
Ask your CISO to answer three questions in writing within sixty days. 

Which of your systems transmit or store data protected only by RSA 

or elliptic-curve cryptography? Which can be upgraded without full 

rebuilds? Which of your vendors have a credible post-quantum 

migration plan? This is not exotic work. It is the 2026 equivalent of 

asking whether your building has a fire exit. 

2. Name one quantum-candidate problem. 
Somewhere in your organisation is an optimisation, simulation or 

molecular problem whose classical solution is unsatisfactory. Identify 

it. Find the quantum research team — IISc, IIT, TIFR, or a private 

programme — working on that class of problem. Begin a conversation. 

You are buying a front-row seat. 

3. Send one person in. 
Within the next year, identify one quantitatively strong, professionally 

curious person in your organisation and embed them — part-time or 

full — with a working quantum research group. Quantum is not a 

technology you buy off the shelf in 2030. You have to be able to read 

the room. 
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C H A P T E R 

The Metaverse — Beyond 
Games, Into Living 

 

The word that went quiet and came back. 

We shape our tools, 
and thereafter our tools shape us. 

— JOHN CULKIN (OFTEN ATTRIBUTED TO MCLUHAN), 1967 
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THE metaverse died on the internet in 2023 and quietly came back alive 

in laboratories, operating rooms, classrooms, and temples. The corporate 

cartoons that Meta, Microsoft, and a dozen startups pitched in 2021 are 

gone. What replaced them is considerably more interesting: a working stack 

of spatial computing technologies, now being used to do serious work. 

I.  The spatial computing stack 
THE word "metaverse" is imprecise. The useful word is spatial computing 

— the stack of technologies that removes the screen as the only acceptable 

interface between a human and a computer. That stack has five layers. 

Display: headsets, smart glasses, holographic projectors, and eventually 

neural interfaces. Tracking: how the system knows where you are, what your 

hands are doing, what your eyes are looking at. Simulation: the physics 

engine that makes virtual objects behave like real ones. Interaction: how the 

environment responds to you. Persistence: how the state of the world 

survives when no one is looking. 

By 2026 every layer has working industrial products. Apple Vision Pro 

and Meta Quest 3 bracket the display market. Companies like Ultraleap, 

Leia, and Varjo are shipping hand tracking, eye tracking, and enterprise-

grade headsets. Unreal Engine 5 and Unity 6 handle simulation at consumer 

scale. AI handles interaction — and this is where the metaverse becomes 

interesting rather than merely impressive. 

The important historical observation is that each layer took roughly a 

decade to mature. The display layer began seriously maturing around 2012 

with the Oculus DK1; the rendering engines reached production-grade 

fidelity around 2015; the AI interaction layer crossed its inflection around 

2022 with the emergence of large multimodal models. The stack as a whole 

is, in 2026, at roughly the stage the smartphone stack was at in 2010 — 

functional, improving rapidly, with one or two more years before mass 
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consumer adoption crosses an inflection. That is the category of investment 

it deserves: neither the breathless hype of 2021 nor the cynical dismissal of 

2023, but the serious engagement appropriate to a platform that is about to 

matter for decades. 

II.  Two spatial-computing applications 
worth watching 
TWO categories of spatial-computing application illustrate, more vividly 

than the broad arguments, how the medium actually creates value. The first 

is XR for real-estate purchase. A real-estate buyer puts on a headset and 

walks through the specific apartment they are considering — not a standard 

layout, but their unit, with their view, their floor's afternoon light, their 

building's actual finish palette. The technology is architected to compress 

what takes months of site visits, brochure reviews, and family consultations 

into a single immersive session in which the specific unit becomes 

psychologically real to the buyer. Not because the headset is magical. 

Because buying a home is the largest emotional decision most people ever 

make, and letting the buyer stand in the space — feel the morning light, 

sense the cupboard depth, walk to the balcony — resolves the emotional 

question that brochures and show-flats cannot resolve. Several Indian real-

estate technology firms, in Bangalore, Mumbai, Pune and Lucknow, are now 

building platforms of this kind with early developer partners. 

The second is virtual-darshan for sacred sites. A new class of platforms 

allows pilgrims who cannot physically travel to India's major temples — the 

elderly, the disabled, the diaspora, the time-constrained — to participate in 

ritual experience at the sites remotely, in their own language, from 

anywhere on Earth. The category is early. The most thoughtful efforts in it 

are being designed in close partnership with temple trusts, Spiritual 

Masters, and cultural institutions, on the principle that the technology 
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should carry the teaching rather than replace the teacher. The adjacent 

concept of physical-digital hybrid centres near sacred sites — where 

pilgrims, scholars and tourists can engage with the site at layers deeper than 

a single visit allows — is being actively discussed between Indian technology 

firms, religious authorities, and government tourism bodies. 

These two categories — XR real estate and virtual-darshan — are very 

different on the surface, yet they sit on the same underlying stack of 

immersive rendering, multi-lingual AI, and spatial interaction. Examined 

together, they teach a useful lesson: the technology is not the differentiator. 

The depth of understanding of the user — whether the user is a young couple 

choosing a home in an Indian metro or a grandmother in the diaspora 

seeking connection with her ancestral temple — is what decides whether the 

product earns the place in the user's life it is hoping to earn. 

III.  India's leapfrog 
INDIA went from the landline directly to the mobile phone, skipping the 

twentieth-century wired infrastructure that Europe and America spent a 

century building. The pattern will repeat. Most Indians will never own a 

desktop computer. Many will go straight from smartphone to spatial 

computing. This is not a misfortune; it is an opportunity. The Indian user's 

first persistent, immersive digital experience will not be an office 

productivity tool. It will be immersive real-estate purchase, or virtual 

darshan, or something not yet named. The design grammar of Indian spatial 

computing — which is being written now — will shape the grammar globally. 

IV.  The hardware trajectory 
EVERY major inflection in consumer technology has been preceded by a 

corresponding inflection in consumer hardware. The personal computer 
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happened when the microprocessor crossed a price-performance threshold. 

The smartphone happened when capacitive touchscreens, lithium-ion 

batteries, and mobile processors converged. The metaverse, as a 

mainstream phenomenon, is waiting on a similar hardware convergence — 

lighter headsets, longer battery life, better displays, lower price points, 

eventually glasses instead of headsets. 

Every year since 2020 has brought measurable progress on each of these 

dimensions. The Apple Vision Pro in 2024 showed what the high end could 

look like, at a price point still reserved for early adopters. The Meta Quest 3 

and Quest 3S brought credible consumer-grade spatial computing into the 

mass-market price range. The generation of devices shipping in 2027 — 

lighter, wireless, with four-hour-plus batteries and pancake optics — will 

probably be where the category crosses into mainstream adoption. By 2030 

many observers expect the form factor to have shifted from headset to 

glasses; the Meta-Ray Ban and Samsung-Google collaborations announced 

in 2024 are the early indications of that trajectory. 

The implication for organisations building in this space is that hardware 

is not their problem to solve. The problem is content and experience. The 

companies that will win the metaverse decade are not the hardware makers 

but the experience makers whose products are compelling enough to drive 

adoption of the hardware. Build experiences that genuinely matter to users, 

and the headsets will be bought to access them. Build experiences that are 

merely novel, and no hardware refinement will create the demand. 

V.  The content creator economy 
A platform without content is a building without tenants. The metaverse, 

as a category, will succeed or fail on the strength of the creator economy that 

populates it. In 2026 that economy is beginning to form; Roblox and 

Fortnite have shown one model, where creators build experiences on top of 
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a platform-hosted infrastructure and earn a share of user spending. The 

spatial-computing equivalents — experiences built for Vision Pro, Quest, 

and the emerging glasses ecosystems — are still early. 

The opportunity for Indian creators is significant. India has deep 

traditions in storytelling, visual arts, music, dance, and cinema. It has one 

of the world's largest gaming populations. It has an emerging community of 

3D artists, game designers, and spatial storytellers. With the right platform 

economics and the right support infrastructure — training, funding, 

distribution — Indian metaverse content creators could become a global 

force in the same way Indian cinema became a global force over the 

twentieth century. This will not happen automatically. It will happen if the 

ecosystem is deliberately built, by a combination of platform operators, 

investors, educational institutions, and public-policy enablers, in the next 

three to five years. 
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Three decisions for the reader 

1. Put on a headset. 
If you have not personally worn a Vision Pro, Quest 3, or equivalent 

for at least one hour in the last six months, the conversation about the 

metaverse in your organisation is being had by people who have not 

felt it. Fix that this month. 

2. Find your two-layer use case. 
The strongest metaverse use cases combine immersion (spatial) with 

intelligence (AI). Training simulations that adapt. Product 

showrooms with AI salespeople. Faith experiences with personalised 

guides. Pick one such case in your domain and run a small pilot within 

six months. 

3. Invest in the content layer. 
Hardware is commoditising quickly. The scarce resource for the rest 

of the decade will be good content — beautifully modelled spaces, 

emotionally true narratives, culturally grounded experiences. Hire the 

3D artist, the narrative designer, the cultural consultant now. They 

will be unhireable in 2028. 
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C H A P T E R 

Robotics & 
Embodied AI 

 

When intelligence learns to have a body. 

Nothing is really work unless you 
would rather be doing something else. 

— JAMES M. BARRIE 
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FOR fifty years, robots were mechanical things that moved precisely and 

thought badly. Then, in roughly eighteen months between 2023 and 2024, 

large language models entered the loop. A robot could now look at a kitchen 

it had never seen, hear the instruction "make me a sandwich," and make the 

sandwich — without anyone having programmed the steps. The field had 

not moved forward. It had changed category. 

I.  The sensor-actuator-model loop 
OLD robotics had a pipeline: sensors detected the environment, planners 

computed what to do, actuators executed. Each stage was carefully 

engineered. Each stage broke when the environment changed in a way the 

engineers had not foreseen. New robotics replaces the planner with a 

foundation model — a neural system that has read the internet, watched 

millions of hours of video, and learned the deep regularities of how the 

physical world behaves. The sensor-to-actuator pipeline is now a tight loop 

through a model that reasons in something very much like human concepts. 

This is why humanoid robots from Figure, 1X, Agility, and Tesla are not 

simply research curiosities any longer. They are products beginning to be 

deployed in warehouses, construction sites, and eventually homes. The 

humanoid form factor, which used to be a vanity choice, is now strategic: 

the world is built for human bodies, so a human-shaped robot inherits the 

world's existing infrastructure. No need to redesign the factory, the kitchen, 

the hospital corridor. 

II.  The Indian opportunity 
THE immediate market for humanoids is Western: warehouses, elder-care 

facilities, construction sites where labour is scarce and expensive. The more 

interesting Indian market is different. Agricultural robotics for smallholder 



R E I M A G I N I N G  R E A L I T Y 

56 

farms. Sanitation robots for cities where manual scavenging is a persisting 

shame. Surgical assistants for district hospitals that cannot attract senior 

surgeons. Co-bots for MSMEs, the backbone of Indian manufacturing, who 

cannot afford Western industrial automation. 

These are not the markets the Bay Area is optimising for. That is 

precisely why Indian robotics companies, working with Indian cost 

structures and Indian problem definitions, have a decade-long runway to 

build enduring positions. 

The Indian research and entrepreneurial base in this category is 

growing. IIT Madras's Robotics Research Centre, IIT Bombay's 

Mechatronics Lab, IIIT Hyderabad's Robotics Research Centre, and the 

newer robotics programmes at IISc Bangalore are producing a steady flow 

of graduates and prototypes that is seeding a commercial ecosystem. 

GreyOrange, Miko, Genrobotics (whose Bandicoot sewer-cleaning robot is 

the best-known Indian answer to the manual-scavenging problem), Asimov 

Robotics, and a growing cohort of smaller firms are demonstrating that 

India-specific robotics innovation is commercially viable at globally 

competitive quality levels. The gap between the Western state-of-the-art 

and the Indian state-of-the-art is narrowing on most dimensions that 

matter commercially; on some dimensions — particularly robotics designed 

for cost-constrained industrial and agricultural environments — Indian 

firms are already at parity or ahead. 

III.  Specialised robots, not just humanoids 
THE humanoid form dominates headlines, but the more interesting 

industrial opportunities of the next decade are in specialised robots 

designed for specific tasks. Harvesting robots for fragile crops like grapes 

and strawberries. Packaging robots for the last-mile variability that 

industrial automation has historically struggled with. Inspection robots for 
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high-voltage transmission lines, offshore wind turbines, and aging urban 

infrastructure. Disinfection robots for hospitals, food-processing plants, 

and public transit. Each of these is a category with a multi-billion-dollar 

long-term total addressable market, and in each, the firm that builds the 

best specialised robot for a specific context will win that context for a 

decade. 

A useful exercise for any industrial leader is to list the ten most tedious, 

dangerous, or repetitive physical tasks in their organisation, and for each 

one, ask whether a specialised robot already exists. For roughly six of the 

ten, the answer in 2026 is yes; the robot exists, somewhere in the world, and 

is being sold to early-adopter customers. For three of the remaining four, 

the answer is "not yet, but three firms are building toward it." The last one 

is a greenfield opportunity for an internal innovation project or an external 

partnership. Either way, the organisation that has run the exercise is 

competing from a fundamentally different position than one that has not. 

IV.  The near-term practical path 
FOR most organisations, the first robotics deployment in the next eighteen 

months will not be a humanoid or a cutting-edge specialised machine. It will 

be an autonomous mobile robot — a wheeled platform that moves materials 

from point A to point B without needing dedicated infrastructure — or a 

collaborative arm that works alongside a human operator on a specific 

assembly or packaging task. These technologies are mature. They are 

available from multiple vendors at affordable unit economics. They produce 

measurable productivity gains in the first quarter of operation. And they 

teach the organisation how to work alongside machines in a way that 

prepares it for the more sophisticated deployments of 2028 and beyond. 

The organisations that wait for humanoids to start their robotics journey 

will find, when humanoids arrive, that they have none of the organisational 
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muscle required to deploy them effectively. Start with the unglamorous. The 

skills transfer. 

V.  The software that runs the fleet 
BEHIND every deployed robot is a software stack that is, in many ways, 

more difficult to build than the robot itself. Fleet management systems that 

coordinate tens or hundreds of autonomous units across a facility. Task-

allocation algorithms that decide which robot should handle which job. 

Safety systems that ensure robots and humans can share space without 

injury. Monitoring and diagnostics that detect when a robot needs 

maintenance before it fails in the middle of a shift. Integration with 

enterprise systems — warehouse management, manufacturing execution, 

ERP — that make the robots' work visible in the same operational 

dashboards everything else is visible in. 

The organisations that under-invest in this software layer experience 

robot deployments that produce local gains but no enterprise-wide value. 

The organisations that invest properly find that the robots become 

productive members of a coherent operational system. The economic gap 

between the two outcomes is substantial, and it is determined by software 

choices made before the first robot arrives. 
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Three decisions for the reader 

1. Study one humanoid pilot up close. 
Within this quarter, find one deployed humanoid robot pilot — at a 

warehouse, a hospital, an elder-care facility — and visit it. The pace of 

the field makes second-hand reporting unreliable. See the actual 

machine. Talk to the actual operators. 

2. Name one physical task worth automating. 
Every organisation has a repetitive physical task whose cost is high 

and whose error rate is embarrassing. Pick one. Talk to three robotics 

firms. The price you get quoted this year will be higher than the price 

in 2028 — but you will spend 2026 to 2028 learning, which is the real 

purchase. 

3. Resolve your stance on displacement. 
If your organisation will deploy robots that displace human work, 

decide — publicly — what you owe the humans displaced. Retraining? 

Transition pay? Internal redeployment? The organisations that 

answer this question with dignity will recruit better for the next twenty 

years. 
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C H A P T E R 

IoT, IoE and the 
Connected Everything 

 

A nervous system for the physical world. 

The Internet of Things will change 
everything — and then it will change it again. 

— ANONYMOUS INDUSTRY HANDBOOK, 2017 
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A sensor in 2005 cost roughly a thousand rupees and measured one thing. 

A sensor in 2026 costs less than a postage stamp, measures eight things, 

and communicates over a network that spans the planet. When the cost of 

measurement approaches zero, everything worth measuring gets measured. 

I.  The sensor fabric 
THE Internet of Things is not a single technology. It is a fabric — billions 

of small, cheap, low-power devices, each doing one simple job: measuring 

temperature, pressure, light, motion, soil moisture, air quality, heart rate, 

engine vibration. The interesting properties emerge not from any single 

sensor but from the fabric as a whole. A city's temperature sensors become 

a thermal map. A factory's vibration sensors become a predictive-

maintenance engine. A field's soil sensors become a yield optimiser. 

By 2030 there will be more than seventy-five billion IoT devices in 

service globally. The implication is not just scale. It is that the physical world 

will be, for the first time in history, continuously legible to software. Every 

previous management revolution — from Taylorism to Six Sigma — 

depended on taking a snapshot of physical reality and acting on it. The next 

revolution acts on reality in motion, without ever stopping to take a 

snapshot. 

The Indian deployment layer has moved faster than outside observers 

often notice. Electric-utility smart meters now cover tens of millions of 

households, feeding hourly-resolution consumption data into grid-

operations systems that cannot function without it. GPS-tracked freight 

across the national highways network produces a real-time picture of 

logistics flows that a decade ago would have required dedicated government 

surveys. Air-quality sensor networks in major cities, deployed by a 

combination of state pollution-control boards and private initiatives, have 

made pollution a measurable rather than merely anecdotal public issue. 
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Agricultural sensor networks, deployed through state agricultural-

extension programmes and private startups, are beginning to produce yield 

and irrigation data at village-level granularity. The sensor fabric is no longer 

future tense. It exists, unevenly and imperfectly, across large sections of the 

Indian economy. The question is no longer whether to instrument but what 

to do with the instrumentation. 

II.  The Internet of Energy 
OF all the connected-everything categories, the most consequential for the 

next decade is the Internet of Energy. Electricity, for a century, flowed in 

one direction: from the power plant to the home. In the 2020s that changed. 

Rooftop solar made every home a potential generator. Battery storage made 

every home a potential buffer. Electric vehicles made every car a potential 

grid asset. 

The grid that manages this — balancing millions of bidirectional nodes 

every second — is not the grid your parents had. It is a cognitive grid, run 

by AI, increasingly accelerated by quantum, trading electrons and money in 

the same packet. India, which is building much of its grid from scratch in 

the 2020s, has an opportunity to leapfrog the Western legacy architecture 

in the same way it leapfrogged copper for mobile. 

III.  Edge-first IoT architecture 
THE common mistake in early IoT deployments was to push every sensor 

reading to a central cloud for processing. This works at small scale and 

breaks at large scale for three reasons: bandwidth costs, response latency, 

and the sheer fragility of pipelines that assume continuous cloud 

connectivity in environments where connectivity is intermittent. The 

architecture that works at scale is edge-first: most readings are processed 
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locally, aggregated before transmission, and sent to the cloud only for 

purposes that require centralisation — model training, long-horizon 

analytics, cross-site coordination. 

A modern IoT deployment, therefore, is layered. The sensor layer is the 

physical fabric — temperature, pressure, motion, image, audio. The edge 

layer is the local computing that runs rules and light models on sensor data 

within milliseconds of capture. The gateway layer aggregates data from 

multiple edge devices and handles secure, resilient transmission to the 

cloud. The cloud layer hosts the heavy training, the cross-site analytics, and 

the management console. The intelligence layer pulls from all of the above 

and produces the decisions operators actually use. 

Designing IoT deployments with this layering in mind from the 

beginning is the difference between systems that scale gracefully and 

systems that collapse under their own data volume six months after launch. 

Most organisations learn this the expensive way. Reading this chapter 

carefully is one way to learn it cheaper. 

IV.  The security dimension 
EVERY IoT device is a potential entry point into the network it connects 

to. A factory with ten thousand sensors is a factory with ten thousand 

potential backdoors. The largest-known IoT-originated cybersecurity 

incidents — Mirai in 2016, a dozen infrastructure-disrupting intrusions 

since — all exploited the same underlying pattern: devices deployed with 

default credentials, never patched, never monitored. A modern IoT security 

programme has to address three things: provisioning (every device has a 

unique, attested identity at deployment), patching (every device receives 

signed updates throughout its lifecycle), and monitoring (every device's 

behaviour is continuously compared against a learned baseline and 
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anomalies are flagged). None of these is expensive relative to the cost of an 

incident. All of them are frequently skipped. 

For any organisation deploying IoT at industrial scale, the security 

budget should be at least fifteen percent of the total IoT budget. The 

organisations that invest less than this are, in effect, externalising the 

security cost onto future victims — sometimes themselves, sometimes their 

customers, sometimes the broader ecosystem they connect to. The 

regulatory conversation around IoT security is hardening in every major 

jurisdiction. The organisations that led on this will not be inconvenienced 

by the regulations. The ones that lagged will face a difficult decade of 

retrofitting. 

V.  IoT at scale in Indian infrastructure 
INDIA, during the 2020s, is building physical infrastructure faster than 

almost any other large economy: highways, railways, airports, ports, 

metros, solar parks, transmission lines, urban water systems. Every piece of 

this infrastructure, if built with modern instrumentation, becomes a node 

in a national IoT fabric. The cost of adding sensors during construction is 

trivial; the cost of retrofitting them later is substantial. This is, in simple 

economic terms, one of the largest single opportunities the country has to 

build long-term operational intelligence into its core physical assets. 

The National Highways Authority of India, the Railway Ministry, various 

port authorities and airport operators have all begun this work at varying 

levels of maturity. The opportunity is to move from fragmented, agency-by-

agency deployments to an integrated national IoT framework that allows 

data from one asset class to inform decisions about another. A flood 

prediction model that draws on highway drainage sensors, river-monitoring 

sensors, and urban drainage sensors produces better forecasts than models 

limited to any single dataset. A freight-routing model that draws on port 



R E I M A G I N I N G  R E A L I T Y 

65 

throughput, railway capacity, and highway congestion produces better 

decisions than models limited to any single mode. The architectural choices 

that enable this integration are being made now, often implicitly, in 

individual procurement decisions. Leaders in the relevant institutions have 

an opportunity to make those choices with integration in mind. 
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Three decisions for the reader 

1. Instrument your physical reality. 
Pick the single physical asset most important to your business — a 

factory line, a fleet, a building, a warehouse. Add sensors to measure 

what you currently infer. The data will change decisions you did not 

know were being made. 

2. Decide if you are a prosumer. 
If your organisation consumes significant energy, ask whether it could 

also produce, store or trade energy. The answer in 2030 will be yes for 

most organisations. The investment horizon is 2026. 

3. Buy edge, not only cloud. 
Seventy-five percent of enterprise data in 2030 will be processed at 

the edge rather than the cloud. If your architecture assumes 

everything flows to a central cloud for processing, redesign it now. 

Latency and sovereignty both demand the move. 
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C H A P T E R 

Human Augmentation — 
Optics, Neural, Biometric 

 

Technology that climbs into the body. 

We are stuck with technology when what 
we really want is just stuff that works. 

— DOUGLAS ADAMS 
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THE most intimate technology layer is the one closest to the body. Smart 

contact lenses are in late-stage clinical trials. Brain-computer interfaces 

have moved from research to first commercial products. Biometric 

identification has scaled to national systems. Each of these raises, in a 

different way, the question that will define the 2030s: if we can upgrade the 

human, should we? 

I.  Eyes, brains, and the question of 
enhancement 
SMART contact lenses, pioneered by Mojo Vision and now pursued by 

Samsung and a dozen Chinese firms, will put a display directly onto the 

retina within the next decade. The first medical applications are obvious — 

continuous glucose monitoring, early glaucoma detection, vision correction 

that adapts by the hour. The consumer applications are less obvious and 

more profound. Navigation, notifications, live translation. Your phone 

dissolves into your eye. 

Brain-computer interfaces follow a similar medical-first path. Neuralink 

and Synchron have restored communication to patients with locked-in 

syndrome. The research pipeline includes mood disorders, chronic pain, 

memory decline. Consumer BCIs — the kind you would wear without 

medical indication — are probably a decade away, and will provoke the most 

intense ethical debate of the 2030s. Is enhanced cognition a medical right, 

a consumer choice, or a new axis of inequality? 

II.  Biometrics and the Aadhaar lesson 
INDIA'S Aadhaar is the world's largest biometric identity system — 1.4 

billion enrolments. It is a story of astonishing technical success and 

complicated social consequence. The lessons are worth naming. Biometric 
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systems scale. Biometric systems fail silently when they fail. Biometric 

systems create dependencies that cannot be easily unwound. The question 

for every nation designing identity infrastructure in the 2030s is not 

whether to go biometric. It is how to go biometric while preserving the right 

of the individual to remain, when desired, unidentified. 

III.  Wearables and the always-on body 
SOMEWHERE between the dramatic categories of smart contact lenses 

and brain-computer interfaces sits the quieter, more-established category 

of consumer wearables. Apple Watch, Fitbit, Oura Ring, continuous glucose 

monitors, sleep-stage monitors, heart-rhythm monitors. Individually each 

is a limited device. Together they form a continuous data stream about the 

wearer's body that is more detailed than anything a physician has ever had 

access to. By 2028 the average wearable user in a top-quartile income 

bracket will be generating tens of thousands of biometric data points per 

day, and continuous longitudinal records spanning years. 

The implications are both medical and philosophical. Medically, the 

signal-to-noise ratio of personal health data is inverting; with enough years 

of data, algorithms will detect emerging pathologies years before symptoms. 

Philosophically, the relationship between self-knowledge and algorithmic 

knowledge is shifting; the wearer knows less about their own body than the 

algorithm does, and must choose whether to trust the algorithm's readings 

when they conflict with subjective experience. This is a new kind of 

existential question, and the generation growing up with it will navigate it 

differently than their parents. Organisations designing wearable products, 

or deploying them in workplaces, have a responsibility to think through the 

consequences carefully — because the data is intimate, the inferences are 

consequential, and the opt-out is frequently illusory. 
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IV.  The enhancement divide 
THE ethical question that sits behind all of these technologies is whether 

enhancement becomes a new axis of inequality. If smart contact lenses with 

embedded computation cost two lakh rupees in 2033 and deliver a cognitive 

advantage in daily work, what happens in a society where a tenth of the 

population can afford them and the rest cannot? If brain-computer 

interfaces by 2036 provide a genuine edge in examinations, employment, 

and decision-making, does the state have a responsibility to subsidise 

access, or to regulate use, or to do neither? 

These questions do not yet have policy answers anywhere. They will 

demand them in the second half of this decade. Individual firms, individual 

hospitals, individual schools will start making these decisions for the 

populations they serve, and the aggregate effect of those decisions will 

matter more than most of us currently realise. A leader who is not thinking 

about this question by 2028 will be forced to answer it by 2030 under less 

advantageous conditions than a leader who started earlier. 

V.  The regulatory architecture for human 
augmentation 
HUMAN-AUGMENTATION technologies sit at an awkward 

boundary in existing regulatory frameworks. They are medical devices when 

used to address medical conditions, but consumer products when used by 

healthy individuals seeking enhancement. Most regulatory systems, 

including India's CDSCO-based framework, handle the medical-device 

category well and the consumer-enhancement category poorly. 

The architectural question for the next five to ten years is how to regulate 

technologies that blur this boundary — brain-computer interfaces that are 

medical for patients with paralysis and enhancement for healthy users, 
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wearables that are wellness-tracking for consumers and diagnostic for 

clinicians, smart contact lenses that might be corrective, augmentative, or 

both depending on the user. The regulatory frameworks that emerge need 

to handle this duality without producing either permissive consumer 

markets for effectively medical interventions or overly-restrictive medical 

gatekeeping for genuinely consumer products. 

India has the opportunity, as the relevant regulatory frameworks are 

being written over the next decade, to design an approach that draws on 

lessons from the United States (where the FDA has struggled with this 

boundary) and from Europe (where the CE-marking framework has 

handled it unevenly). The firms building in this space have a responsibility 

to engage with regulators constructively rather than lobbying for the 

weakest possible framework. A well-designed regulatory environment 

benefits the industry's long-term development; a poorly-designed one 

benefits short-term profits at the cost of durable public trust. 
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Three decisions for the reader 

1. Decide your policy on augmented employees. 
If an employee arrives at work in 2030 with a BCI or smart contacts 

that give them cognitive advantages, what is your organisation's 

position? Equal treatment? Prohibition? Accommodation? The 

question will arrive before you are ready. Start thinking now. 

2. Audit your biometric footprint. 
Which of your customer or employee workflows currently rely on 

biometric identification? What is the fallback when it fails? What is 

the vendor's privacy architecture? Write the answers down; most 

organisations cannot. 

3. Engage the ethics early. 
If your organisation will deploy human-augmentation technology in 

any form — wellness wearables, stress monitors, attention trackers — 

bring ethicists into the design process, not the compliance process. 

The design decisions are where the ethics live. 
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C H A P T E R 

Life Sciences 2.0 — 
Genome, Precision 

Medicine, Organ-on-Chip 
 

When medicine becomes molecular. 

The good physician treats the disease; the great 
physician treats the patient who has the disease. 

— WILLIAM OSLER 
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A human genome cost three billion dollars to sequence in 2003. In 2026 it 

costs less than an MRI. What changes when genetic information becomes 

as ordinary as a blood test? 

I.  The molecular turn 
PRECISION medicine is the practice of routing the right drug, in the 

right dose, to the right patient, at the right time — based on that patient's 

molecular signature rather than on population averages. The technology 

has existed for a decade. The economics caught up in the 2020s. By 2030, 

precision oncology will be standard of care in every Tier-1 Indian cancer 

hospital, and by 2035 in every district hospital. 

Organ-on-chip is the less-known but arguably more consequential 

category. A microfluidic device the size of a USB stick, lined with human 

cells, can now simulate the behaviour of a kidney, a lung, a liver — with 

enough fidelity to test drug toxicity at human-relevant accuracy. The 

implications are twofold. First, animal testing — which has always been 

ethically uncomfortable and scientifically imperfect — begins to recede. 

Second, drug-discovery timelines collapse. What used to take twelve years 

now looks like it will take four. 

II.  India's population-scale genomics 
THE GenomeIndia programme, funded by the Department of 

Biotechnology, aims to sequence the genomes of representative populations 

across India's linguistic and ethnic diversity. The scientific value is obvious 

— most genomic reference data today is drawn from European populations, 

which means precision medicine works better for Europeans than for 

Indians. The strategic value is larger. A nation that holds its own reference 
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genome, at scale, will be a creator of precision medicine in the 2030s, not 

merely a consumer. 

III.  The microbiome as a second genome 
THE second major life-sciences frontier of the decade is the microbiome 

— the trillions of bacterial cells that live inside and on the human body and 

play roles in immunity, metabolism, mental health, and disease resistance 

that researchers are only beginning to map. A person's microbiome is, in 

some senses, a second genome: it is inherited partly, shaped by diet and 

environment, and increasingly viewed as a therapeutic target in its own 

right. The first microbiome-based therapies have already reached clinical 

use for recurrent Clostridioides difficile infections. The pipeline for 

inflammatory bowel disease, depression, obesity, and several cancers is 

advancing steadily. 

For Indian researchers and pharmaceutical firms, the microbiome 

category is strategically interesting because the Indian microbiome is 

distinctively different from the Western reference microbiome — a 

consequence of diet, genetics, and environment. A therapeutic developed 

against a Western microbiome baseline may behave differently in an Indian 

patient. This is both a research challenge and an opportunity to build India-

specific microbiome science at scale. 

IV.  The AI-biology fusion 
EVERYTHING in this chapter is accelerating because artificial 

intelligence has become a first-class tool of biological research. AlphaFold 

and its successors have solved protein structure prediction to an accuracy 

that rivals experimental methods, freeing researchers from years of 

structural biology grind for every new drug target. Generative chemistry 
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models produce candidate molecules that satisfy multiple desired 

properties simultaneously. Vision models trained on histopathology slides 

read biopsies with accuracy comparable to experienced pathologists. Single-

cell transcriptomics, paired with machine learning, reveals cell types and 

disease mechanisms that bulk-tissue methods missed entirely. 

The biology of 2035 will look as different from the biology of 2020 as the 

biology of 2020 did from the biology of 1990. The acceleration is not 

continuous; it proceeds through step-function improvements as new AI 

tools unlock previously-intractable questions. Any leader of a healthcare, 

pharmaceutical, or life-sciences organisation should be treating AI-biology 

fusion talent as a strategic priority on a par with their traditional research 

hiring. The firms that concentrate this talent in the next five years will, by 

2035, sit at the head of a value chain the older firms cannot catch without 

enormous cost. 

V.  Ageing and longevity science 
ONE of the quieter but potentially most consequential branches of life 

sciences for the next two decades is longevity research — the scientific 

project of understanding and modulating the biological processes of ageing. 

For most of human history, ageing was treated as an immutable fact of life, 

not as a medical condition that could be addressed. That framing is shifting. 

A growing body of research identifies specific molecular mechanisms of 

ageing — cellular senescence, mitochondrial decline, epigenetic drift, 

protein aggregation — and demonstrates, in animal models, that 

interventions can slow or partially reverse these processes. 

Whether this research translates into human therapies at scale within 

the next two decades is uncertain. Whether it produces some specific 

interventions — drugs that meaningfully compress morbidity in the final 

decades of life, diagnostics that detect age-related diseases earlier, lifestyle 
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protocols grounded in mechanism rather than folk wisdom — is 

considerably more likely. For a country like India, which is undergoing a 

demographic transition that will produce, by 2040, one of the largest elderly 

populations in human history, the stakes in this research are substantial. 

The firms and research institutions that position to contribute to, and 

benefit from, this field in the next five to ten years will find themselves 

working on questions of direct relevance to tens of millions of Indian lives 

by the 2040s. 
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Three decisions for the reader 

1. Ask about the genomic layer in your employee 
health plan. 
Does your corporate health provider offer genomic risk screening for 

employees who opt in? If not, why not? The cost has crossed the 

threshold where this is defensible as a standard benefit. 

2. Follow the organ-on-chip pipeline. 
If you are in pharma, biotech, consumer products, or any industry 

with toxicology implications, track the organ-on-chip vendors 

(Emulate, CN Bio, TissUse) and the regulatory acceptance of their 

data by FDA, CDSCO, and EMA. The tipping point is closer than you 

think. 

3. Invest in the biology-and-computing bridge talent. 
The people who will build the Life Sciences 2.0 products are the ones 

who can speak biology and computing fluently. They do not exist in 

large numbers. Start sponsoring, training, or partnering with them 

now. 
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C H A P T E R 

Blockchain & the 
Trust Infrastructure 

 

Beyond cryptocurrency — the quieter 
use cases that will outlast the hype. 

Money is a consensus hallucination. 

— NEAL STEPHENSON, PARAPHRASED 



R E I M A G I N I N G  R E A L I T Y 

80 

THE first time I understood blockchain was not in a whitepaper or a 

conference hall. It was in a land-registry office in a small town in Uttar 

Pradesh, where a farmer was trying to prove that the acre-and-a-half he had 

been cultivating for twenty-two years was actually his. The paper records 

had been lost in a fire in 2003. The digital records, which had replaced them, 

showed a different owner. The farmer had no recourse. He stood in front of 

the clerk with the quiet resignation of a man who had learned, over decades, 

what the word "records" actually means in practice. 

Blockchain, when it was first explained to me in its cryptocurrency form, 

had seemed like a speculative novelty for people who had more money than 

sense. Standing in that land-registry office, I suddenly understood what the 

technology was actually for. Not digital gold. Not speculative yield. A record 

that no one could quietly lose, quietly alter, or quietly replace. A ledger 

whose integrity did not depend on the honesty of any single institution. For 

a country the size of India, with 1.4 billion citizens whose lives depend on 

records they do not control, this is not a niche use case. It is a civilisational 

need. 

I.  What the technology actually is 
A blockchain, stripped of hype, is a database with two unusual properties. 

First, it is shared — the same record is held by many parties, none of whom 

can unilaterally change what the others see. Second, it is append-only — 

new entries can be added, but past entries cannot be quietly rewritten. The 

first property gives it resistance to institutional failure; no single entity can 

erase the record. The second gives it resistance to fraud; the tampering any 

party might attempt is detectable by every other party. 

That is all a blockchain is. Everything else — proof of work, proof of 

stake, smart contracts, tokens, decentralised finance — is engineering built 

on top of these two properties for specific applications. Most of the 2021 
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crypto hype obscured rather than clarified what the underlying technology 

did. The quieter, slower applications that are now emerging — land titles, 

supply-chain provenance, credential verification, identity registries, 

government records — are the ones that will matter in the 2030s. 

II.  India's public digital infrastructure and 
the trust layer 
INDIA has, in the last fifteen years, built the most extensive public digital 

infrastructure of any large democracy. Aadhaar (identity), UPI (payments), 

DigiLocker (document storage), ONDC (commerce), Bhashini (language) — 

each is a national-scale platform, each serves hundreds of millions of users, 

and each operates at a cost structure that makes Western digital 

infrastructure look expensive. What is missing, in most of these systems, is 

a pervasive trust layer — a cryptographic substrate that lets any participant 

verify any transaction, any credential, any document, without having to 

trust the central institution that issued it. 

Blockchain is the candidate technology for that trust layer. A land title 

on a blockchain cannot be quietly re-assigned by a clerk with a grievance. 

An educational credential on a blockchain cannot be fabricated by a diploma 

mill. A court order on a blockchain cannot disappear from the record 

because an inconvenient party wanted it gone. These are not theoretical 

benefits. They are the specific failure modes that Indian institutions 

produce at scale, and against which Indian citizens have very little practical 

defence. 

The Government of India has begun piloting several such applications 

— land-title blockchain pilots in Andhra Pradesh, Maharashtra and 

Telangana; blockchain-based academic credentials at several universities; 

supply-chain provenance for pharmaceuticals. The pilots are small. They 

are producing learning. The full-scale deployments — which will require 
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both technical maturation and legal reform — are the work of the next 

decade. Any organisation building at that layer today is positioning for a 

market that will be very large and very durable. 

III.  The CBDC question 
THE Reserve Bank of India launched the digital rupee — India's central 

bank digital currency — in 2022. By 2026 its retail pilot has crossed several 

million users across a dozen cities. CBDC is the most consequential state-

led blockchain application in the world, and the choices India makes about 

it will affect 1.4 billion citizens. The design questions are open: 

programmable or not? Anonymous or traceable? Offline-capable or 

network-only? Held in commercial-bank wallets or directly with the central 

bank? 

Each choice has consequences that extend well beyond payments. A 

programmable CBDC could be used to distribute welfare benefits that 

expire on specific dates, or that can only be spent on specific categories, or 

that flow automatically through supply chains without human friction. 

These capabilities are useful. They are also, in the hands of the wrong 

administration, tools of coercion the democratic imagination has not had to 

consider before. The CBDC conversation deserves public attention and 

serious citizen-voice input. Most of the design choices are being made by 

technical committees. Some of them should not be. 

IV.  Smart contracts and the boundary of law 
A smart contract is a computer program that executes the terms of an 

agreement automatically when specified conditions are met. The premise is 

elegant: code, rather than courts, enforces what was agreed. The 

complications have turned out to be substantial. Smart contracts can be 
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poorly written, exploitable, or ambiguous in ways the writers did not 

anticipate. Bugs have cost users billions of dollars in the brief history of 

decentralised finance. And the boundary between what a smart contract can 

usefully automate and what requires human judgement is less clean than 

the 2017 pitch decks suggested. 

The realistic use cases for smart contracts in 2026 are narrower than the 

enthusiasts predicted and broader than the sceptics allow. Automated 

escrow, where funds are released when a verifiable event occurs. 

Programmable royalty distribution, where revenue from a piece of content 

flows automatically to the parties credited. Supply-chain payment release, 

where a supplier is paid the instant a goods-received-and-accepted 

confirmation arrives. Each of these produces real efficiency gains. None of 

them displaces the role of contract law for the harder cases where human 

judgement is required. 

The intellectual discipline that matters is knowing which class of 

problem the contract is. Problems with clean digital triggers, small 

counterparty variability, and low adversarial complexity are smart-contract 

candidates. Problems requiring subjective judgement, equitable remedy, or 

novel dispute resolution are still legal-contract problems. Treating the first 

class as if it requires the full formal legal apparatus is expensive. Treating 

the second class as if it can be automated is dangerous. Getting the 

classification right is where the value is, and it is less difficult than it looks 

once a few examples have been worked through carefully. 

V.  Interoperability, sovereignty, and the 
architecture question 
A less-examined question about blockchain infrastructure is which 

blockchain. Public chains (Bitcoin, Ethereum, Solana, Avalanche) offer 

open access, global settlement, and strong neutrality; they also incur high 
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transaction costs and have limited throughput for many enterprise 

workloads. Permissioned chains (Hyperledger Fabric, R3 Corda) offer 

higher throughput and simpler governance; they sacrifice some of the 

neutrality that made public chains revolutionary in the first place. National 

blockchain infrastructures — India's own efforts, China's Blockchain 

Services Network, several European equivalents — sit somewhere between, 

offering sovereignty-aware deployments at scale. 

For a given use case the right choice depends on the specific trust model 

required, the throughput demanded, the jurisdictional considerations, and 

the counterparty composition. The useful discipline is to resist the 

temptation to treat blockchain as a single technology with a single answer. 

It is a category of architectural choices, each with trade-offs. Organisations 

that make the choices carefully — matching chain to use case, not insisting 

on a universal default — build systems that work. Organisations that pick a 

chain for reasons of vendor relationship, founder preference, or fashion end 

up with systems whose architecture does not match their problem, and 

which eventually have to be rebuilt at meaningful cost. 

VI.  Tokenisation of real assets 
ONE of the quieter applications of blockchain technology, and one most 

likely to produce substantial economic activity over the next decade, is 

tokenisation of real assets. The idea is straightforward: represent ownership 

of a real-world asset — a piece of real estate, a barrel of oil, a bond, a fraction 

of a private company — as a cryptographic token on a blockchain. 

Ownership transfers become near-instantaneous. Fractional ownership 

becomes possible at scales previously uneconomic. Liquidity emerges in 

markets that were historically illiquid. 

The global market for tokenised real assets is expected to exceed sixteen 

trillion dollars by 2030, by several respected consultancy estimates. India's 
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potential share of this market is substantial, given the size of Indian real 

estate, infrastructure, and private-capital opportunities. The regulatory 

path to enabling it — clarity on securities classification, tax treatment, cross-

border transfers, custody frameworks — is being worked through now. The 

firms that position themselves to be serious players in Indian tokenised 

real-asset markets are positioning for a decade of compounding 

opportunity; the ones that wait for complete regulatory clarity before 

entering will find the leading positions already taken by the time clarity 

arrives. 
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Three decisions for the reader 

1. Ask where you need a trust layer. 
Every organisation has records whose integrity matters and whose 

central-authority trust is imperfect — credentials, provenance, 

certifications, audit trails. Identify one such record class where 

blockchain-backed verification would create real value for 

counterparties, and pilot one implementation within the next year. 

2. If you are a policymaker, publish the CBDC 
specification. 
The design decisions embedded in India's digital rupee — 

programmability, anonymity, offline behaviour, custody — will shape 

citizen experience for a generation. Any central bank designing such a 

system owes its citizens a published specification open to public 

comment, not a set of choices presented as fait accompli. 

3. Separate the infrastructure from the speculation. 
Blockchain as infrastructure (records, identity, provenance) and 

blockchain as speculation (tokens, memecoins, leveraged yield) are 

two categorically different conversations. Do not let the volatility of 

the second make you miss the durability of the first. The critical 

judgement for the decade ahead is telling them apart. 
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of the next decade happens 
close to you, not far away. 

The network is the computer. 

— JOHN GAGE, SUN MICROSYSTEMS, 1984 
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WALK through a modern Indian factory floor in 2026 — automotive, 

pharmaceutical, textile, whatever — and count the number of sensors. A 

medium-sized plant will now have between three thousand and ten 

thousand of them, each generating readings multiple times a second. If 

every reading were sent to a distant cloud data centre for processing, the 

aggregate bandwidth bill would be higher than the cost of the factory. The 

bandwidth is not the real problem. The latency is. A safety interlock that 

depends on a signal making a 300-millisecond round trip to a Mumbai 

cloud is a safety interlock that will fail. 

Which is why the architecture of computing has, quietly, been inverting 

for a decade. The cloud rose; the cloud peaked; and now an increasing 

fraction of the real work has moved back out — to the edge, to the factory 

floor, to the lamp post, to the handset, to the vehicle. By 2030, more than 

three-quarters of enterprise data will be processed outside centralised cloud 

data centres. The cloud is not dying. It is becoming one half of a two-part 

system in which the more time-sensitive half happens close to where the 

action is. 

I.  What edge actually means 
EDGE computing is a fuzzy term that has hardened over the last five years 

into a specific architectural pattern. Data is generated at a device — a sensor, 

a camera, a handset, a vehicle. The processing that must happen quickly 

(within a few milliseconds) happens on the device itself or on a nearby 

compute node: a small server in the factory, a cell-site computer at the 

telecom tower, a roadside unit on the highway. The processing that does not 

need to happen quickly — aggregation, long-horizon analytics, model 

training — is shipped asynchronously to the cloud. The two halves are 

coordinated through a pipeline that knows what must happen where. 
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The enabling technology is threefold. First, edge-class silicon has 

become powerful enough — a modern inference chip the size of a postage 

stamp can run vision and language models that ten years ago required a 

data-centre rack. Second, 5G networks offer the low-latency, high-density 

connectivity that makes factory-scale and city-scale edge deployments 

feasible. Third, the operating-system and management tools for edge fleets 

— Kubernetes at the edge, edge-native orchestration platforms, federated-

learning frameworks — have matured enough to manage thousands of 

distributed nodes as a single coherent system. 

II.  5G, 6G, and the spatial-computing 
substrate 
INDIA'S 5G rollout has been, by any historical standard, among the 

fastest anywhere. More than a thousand cities were covered within thirty 

months of launch. The consumer use case — faster video streaming, better 

gaming — is the visible one. The more consequential use case is enterprise 

and civic: private 5G networks inside factories, hospitals, ports and 

campuses, where the guaranteed low latency enables applications that the 

public internet could never support. A surgical robot controlled from across 

a corridor cannot depend on public broadband jitter. A vehicle-to-vehicle 

collision-avoidance signal cannot depend on a WiFi handoff. 5G, properly 

deployed, gives these applications the deterministic network they need. 

6G, which standards bodies currently expect around 2030, will push the 

model further — sub-millisecond latency, integration of sensing and 

communication in a single radio waveform, native support for massively 

distributed edge inference. India's Bharat 6G Vision document, released in 

March 2023, places India among the serious contenders for shaping the 

standard. Whether we succeed at influence, and not merely at adoption, is 
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one of the quieter but more consequential industrial-policy questions of the 

second half of this decade. 

III.  Why this matters for the convergence 
NONE of the other technologies in this book works without a capable 

edge. Spatial computing headsets demand sub-20-millisecond round-trip 

latency between head movement and visual update, or the user experiences 

motion sickness; that constraint cannot be met over a distant cloud. Agentic 

AI running on a factory floor needs to respond to local conditions faster than 

a centralised model can. Autonomous vehicles are, architecturally, edge-

first devices that use the cloud only for asynchronous updates. Quantum-

accelerated optimisation at city scale will still rely on edge nodes for real-

time coordination with the quantum back-end. 

In short, every headline technology in this book has a quieter 

prerequisite: a reliable, high-capacity, low-latency edge-and-network 

substrate. India is in a strong position to build this substrate, because it is 

building much of its telecom infrastructure in the current decade, without 

the legacy constraints that slow down incumbent operators in other 

countries. The organisations that understand the edge as strategic 

infrastructure, not as a cost centre, will find themselves with a durable 

advantage for the rest of the decade. 

IV.  The edge-cloud handshake 
DESIGNING the boundary between edge computation and cloud 

computation is now a core architectural skill. The classical approach divided 

work by latency sensitivity: low-latency at the edge, everything else in the 

cloud. The modern approach is more nuanced. The edge handles anything 

that requires immediacy, privacy, or resilience against connectivity loss. 
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The cloud handles anything that requires aggregation across sites, long-

horizon analytics, or access to large models. The boundary shifts as 

conditions change; an edge node may invoke the cloud for a particularly 

complex inference, and may cache the cloud's answer locally for subsequent 

similar queries. 

Several architectural patterns have emerged as durable templates. Edge 

inference with cloud training, where models are trained on aggregated cloud 

data and deployed as smaller quantised variants to edge devices. Federated 

learning, where edge devices contribute to a shared model without 

uploading their raw data to the cloud. Hierarchical orchestration, where 

city-level, state-level, and national-level nodes handle progressively 

broader coordination. Fabric-level networking, where the network itself 

understands the applications running on it and routes traffic accordingly. 

Organisations building edge-cloud architectures in 2026 should be fluent in 

all of these patterns; they will be the vocabulary of the decade's 

infrastructure conversations. 

V.  The rural last mile 
ONE of the distinctive challenges for edge computing in India is the rural 

last mile. Bandwidth is variable. Power is intermittent. Device security is 

often weaker than in urban deployments. Maintenance access is slower. 

Each of these constraints produces, in aggregate, an operating environment 

that most Western-designed edge software was not built for. 

The firms and technologies that handle this environment well share 

some consistent characteristics. They assume connectivity will drop and 

design for graceful offline operation. They run on modest hardware and 

tolerate longer refresh cycles. They use store-and-forward patterns for data 

transmission rather than requiring continuous connectivity. They include 

self-diagnostics that make remote troubleshooting possible without sending 
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a technician each time. And they handle the local language and context 

natively rather than through a thin localisation layer. 

Designing for these constraints is not a matter of dumbing down 

sophisticated technology. It is a matter of engineering maturity — the 

discipline to build for the actual operating environment rather than for the 

convenient assumptions of a demo deployment. The firms that master this 

in the late 2020s will have a capability that travels well to Southeast Asia, 

Africa, and Latin America, where similar rural-last-mile constraints operate 

at larger scale. 
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Three decisions for the reader 

1. Audit your edge architecture. 
For each of your core operations — manufacturing, logistics, retail, 

service — ask how much of the real-time processing happens on-

device or at nearby nodes, and how much travels to a distant cloud. If 

the answer is that it all travels, your architecture is misaligned with 

where the decade is going. Plan the migration. 

2. Invest in one private 5G use case. 
If you operate any facility where deterministic low-latency 

connectivity would materially improve operations — factories, 

hospitals, ports, warehouses, campuses — pilot a private 5G 

deployment in the next twelve months. The operating cost has fallen 

to where the payback is routinely under three years. 

3. Follow the 6G standards conversation. 
The standards that will define 6G are being written now, in the ITU, 

3GPP, and their national equivalents. If you care about where value 

pools in the 2030s, pay attention to who is contributing to those 

standards and what they are arguing for. The infrastructure winners 

of the 2030s will be the firms that influenced the standards of the 

2020s. 
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IN December 2020, an mRNA vaccine designed in 48 hours prevented 

millions of deaths. The story of that vaccine — how Moderna and BioNTech 

moved from the SARS-CoV-2 genetic sequence on 10 January to a tested 

candidate by late February to emergency approval by December — is often 

told as a story about pharmaceutical heroics. It is actually a story about a 

new technology category coming of age. Synthetic biology — the practice of 

reading, writing, and editing genetic code with the same fluency software 

engineers read, write, and edit Python — had, by 2020, become practical. 

COVID-19 was its accidental proof of concept. 

I.  Reading, writing, and editing life 
THREE technology curves have matured simultaneously, and together 

they enable synthetic biology at industrial scale. Reading, in the form of 

DNA sequencing, has fallen in cost by roughly seven orders of magnitude 

since the Human Genome Project in 2003 — a faster price decline than any 

technology category in history, including semiconductors. A genome that 

cost three billion dollars in 2003 costs less than a blood test in 2026. 

Writing, in the form of DNA synthesis, has followed a similar if slower curve. 

Custom DNA sequences can be ordered from online vendors at prices that 

make undergraduate biology projects routine. Editing, in the form of 

CRISPR and its successors, has moved from research curiosity in 2012 to 

clinical tool in 2024; the first CRISPR therapy for sickle-cell disease was 

approved by FDA in December 2023. 

Put these three together and the biological world becomes 

programmable in something like the way the digital world became 

programmable in the 1960s. You can read a living thing's code, change that 

code, and observe the result. This is not a metaphor. This is what is actually 

happening inside thousands of laboratories globally, at a pace that most 

non-specialists have not yet absorbed. 
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II.  What becomes possible 
THE applications are staggeringly broad. In medicine, personalised cell 

therapies designed to attack a specific patient's cancer. In agriculture, 

drought-resistant crop varieties engineered for the specific soil and climate 

of a specific region. In materials, leather grown in bioreactors, spider silk 

produced by engineered yeast, biodegradable plastics that decompose on 

schedule. In climate, engineered algae and microbes that capture 

atmospheric carbon at industrially-relevant rates. In manufacturing, bio-

produced chemicals that replace petroleum-derived feedstocks across much 

of the specialty-chemicals industry. 

Each of these categories is being populated in 2026 by startups and 

established firms alike. The investment flows are substantial — tens of 

billions of dollars annually. The timelines from laboratory to commercial 

product vary from five years for personal therapies to fifteen for bulk 

commodity chemicals. But the direction is unambiguous. Biology is 

becoming one of the core industrial substrates of the twenty-first century, 

alongside silicon and steel. The firms and nations that have industrial-scale 

capability in synthetic biology by 2035 will sit at the head of a value chain 

that will, within a generation, be larger than the current global chemicals 

industry. 

III.  India's biomanufacturing opportunity 
INDIA already has one of the world's most capable biomanufacturing 

industries — the world's largest generic pharmaceutical manufacturer, the 

dominant vaccine supplier to the Global South, a growing biosimilar 

industry, and world-class biotech firms including Biocon, Bharat Biotech, 

Dr. Reddy's, and Serum Institute. The talent base is deep. The regulatory 

infrastructure, while it needs reform, is functional. The cost base is 

structurally competitive. 
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What has been missing is the design-and-engineering layer that turns 

raw biomanufacturing capability into synthetic-biology-native products. 

That layer is being built now, through a new cohort of Indian synthetic-

biology startups, through the BIRAC-funded BioE3 policy framework, and 

through strategic partnerships between Indian firms and global synthetic-

biology platforms. The window to build a durable Indian position is 2026 to 

2032. After that, the category will have consolidated globally, and late 

entrants will be competing from weaker starting positions. 

IV.  The governance question 
SYNTHETIC biology is the most consequential dual-use technology of 

our century. The same tools that will design a cancer therapy in eighteen 

months could, in principle, design a pathogen. The governance regime 

around engineered biology is thinner than the governance regime around 

nuclear technology, and the technical barrier to entry is falling faster. India, 

along with every serious nation, must by 2030 have a coherent regulatory 

framework that enables beneficial research while making catastrophic 

misuse difficult. 

The conversation is technical, diplomatic, and ethical. It will not resolve 

quickly. But it is the conversation this technology demands, and 

organisations building in this space — commercially or governmentally — 

have a responsibility to participate in it honestly rather than to advocate for 

unfettered speed. Synthetic biology will be, among other things, a test of 

whether our institutions can govern powerful technologies before crisis 

forces them to. 
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V.  The agricultural transformation 
AMONG the near-term applications of synthetic biology, agriculture is 

perhaps the most underappreciated. India, a country where half the 

population still draws its livelihood from agriculture, has specific reasons to 

engage with this transformation seriously. Drought-tolerant and 

nutritionally-enhanced crop varieties designed specifically for Indian soil, 

climate, and dietary patterns could lift yield and reduce water consumption 

at scales that incremental breeding cannot reach. Bio-based fertilisers that 

reduce the country's dependence on imported natural gas for nitrogen 

synthesis could address both food security and fiscal vulnerability. 

Microbial soil enhancers that improve yield without the chronic costs of 

chemical fertilisers could transform smallholder farming economics. 

The first-generation genetically modified crops — Bt cotton, golden rice 

— have been controversial for reasons partly scientific and partly political. 

The newer toolkit, based on gene-editing rather than transgenic insertion, 

offers a different trade-off profile. Edits that mimic what could have 

occurred through natural selection, applied to specific agricultural 

problems, carry lower ecological risk than transgenic approaches and may 

be more publicly acceptable. The regulatory frameworks governing them 

are still being written. Indian agricultural policy has the opportunity to get 

these frameworks right early, enabling domestic innovation while 

maintaining appropriate safety and labelling standards. The alternative — 

lagging the frameworks — means Indian farmers will rely on imported 

varieties rather than varieties optimised for Indian conditions. 

VI.  The biofoundry as infrastructure 
EVERY mature technology category needs shared infrastructure that 

lowers the cost of experimentation for the whole ecosystem. For software, 

the infrastructure is cloud computing. For synthetic biology, the equivalent 
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is the biofoundry — an automated facility that runs synthetic-biology 

experiments at scale, allowing researchers and startups to design, build, 

test, and learn from organisms without having to operate their own wet labs. 

Ginkgo Bioworks, Zymergen, and Asimov in the West are examples of 

private biofoundries. In India, BIRAC has supported shared biofoundry 

infrastructure through institutions like NCBS and IISc, but the network is 

thinner than the opportunity warrants. A strategic national investment in 

five to ten world-class biofoundries, sited near major research universities 

and accessible to both academics and startups at reasonable rates, could do 

for Indian synthetic biology what the NASSCOM-supported shared 

infrastructure did for Indian software services in the 1990s. The scale of the 

policy investment is modest — a few thousand crore rupees spread over a 

decade. The scale of the industry it enables is potentially many orders of 

magnitude larger. This is the kind of investment that separates nations that 

become creators in a new category from nations that remain consumers. 

VII.  The ethical limits that deserve to be held 
SOME applications of synthetic biology should not be pursued. Heritable 

genetic modifications in humans, outside of narrowly-defined therapeutic 

contexts, would alter the species in ways no generation has the authority to 

decide for all future ones. Gain-of-function research on potentially-

pandemic pathogens, outside of rigorously controlled high-containment 

environments, risks consequences that the expected research value cannot 

justify. Engineered biology intended for weaponisation is prohibited by 

international convention and should remain so. 

These red lines are not contentious among responsible scientists in the 

field. They are, however, under pressure from the combination of falling 

technical barriers, geopolitical competition, and commercial incentives. 

Maintaining the red lines requires active work — international 
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coordination, institutional review boards with actual authority, transparent 

norms that firms, universities, and governments hold themselves to 

publicly. Organisations building in synthetic biology have a specific 

responsibility to participate in maintaining these lines, both because the 

alternative is catastrophic and because the field's long-term viability 

depends on maintaining the public trust that the red lines make possible. 
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Three decisions for the reader 

1. If you are in pharma, agri, materials or chemicals, 
audit your synthetic-biology exposure. 
For each of your core product categories, ask how a synthetic-biology-

native competitor could undercut you within ten years on cost, 

sustainability, or customisation. The answer is rarely "they can't." The 

answer more often is "they could, if they commit five years of capital." 

Build the counter-strategy now. 

2. Support the Indian synthetic-biology ecosystem. 
If you are a large firm, pilot a partnership with an Indian synthetic-

biology startup. If you are an investor, allocate to the category. If you 

are a policymaker, accelerate the regulatory clarity that lets Indian 

firms compete globally. The window is narrower than it looks. 

3. Demand governance literacy. 
Your board, your leadership team, and your product decisions need at 

least one person who understands the dual-use dimensions of 

synthetic biology in 2026, not in 2030. Identify or hire that person 

this year. 
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The quiet algorithmic war. 

The supreme art of war is to subdue 
the enemy without fighting. 

— SUN TZU 



R E I M A G I N I N G  R E A L I T Y 

105 

ON any given morning in 2026, somewhere between Ukraine and the 

Taiwan Strait, the first algorithmic war is being fought. It is not being 

reported as such. Most of its combatants are not soldiers. Its battlespace is 

satellite feeds, signals-intelligence streams, open-source image analysis, 

and a growing mesh of autonomous drones. By the time this book is in your 

hands, the shape of modern war will have changed more in five years than 

it did in the preceding fifty. 

The specific capability gap facing every modern military is not in 

equipment alone. It is in the underlying architecture that integrates 

equipment, intelligence, logistics, communications, and command-and-

control into a single decision loop operating at the tempo the modern 

battlespace demands. The United States calls the relevant doctrine Joint 

All-Domain Command and Control, or JADC2; China's equivalent is the 

System Destruction Warfare concept. Neither is merely a technology 

architecture; each is a doctrine of how modern militaries fight. India's work 

on an analogous integrated doctrine is underway across the services, but the 

pace of doctrinal renewal has historically been slower than the pace of 

technological change, and the gap between what the equipment can do and 

what the doctrine permits is a recurring feature of Indian defence 

modernisation. The work of the next decade is to close that gap not once but 

continuously, as both the equipment and the adversary keep moving. 

I.  Sovereign AI and the battlespace twin 
THE first principle of twenty-first-century defence: no serious military will 

buy its compute from a foreign cloud. Sovereign AI — running on sovereign 

infrastructure, trained on sovereign data, deployed by sovereign teams — is 

now a doctrinal requirement in every capable nation. India's DRDO, 

through iDEX and the Defence AI Council, is building toward this. The 
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United States has Project Maven. China has an integrated civil-military AI 

programme whose details are not fully public. 

The second principle: every modern battlespace now has a digital twin. 

A continuously updated simulation of the terrain, the assets, the adversary, 

the weather, the logistics. Decisions that used to be made with paper maps 

and radio are made against the twin, which means they can be tested, red-

teamed, and rehearsed in seconds. Ukraine, in 2023, demonstrated at 

industrial scale what this means for an out-resourced defender. The lesson 

is being absorbed by every general staff on Earth. 

II.  Drones, cyber, cognitive 
THREE new warfighting categories have matured in the 2020s. Drones 

— cheap, autonomous, swarm-capable — have shifted the air-power 

equation. A ten-thousand-rupee drone can disable a fifty-crore-rupee tank. 

Counter-drone systems and directed energy are the defensive counter. 

Cyber is the fifth domain and no longer a specialist concern — every critical-

infrastructure operator is on the front line. The sixth domain, still being 

named, is cognitive: influence operations, synthetic media, deepfake floods 

intended to break the decision-making of the adversary's population before 

the shooting starts. 

The Indian implication is this. Our defence posture must evolve on a 

doctrinal, not merely a procurement, timeline. Buying drones is not a drone 

strategy. Buying AI is not an AI strategy. The strategy is a coherent doctrine 

that integrates AI, cyber, cognitive and physical domains under a unified 

command. Several branches of our armed forces are moving in this 

direction. All of them need to move faster. 
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III.  The sovereign defence-tech ecosystem 
EVERY capable modern military relies on a domestic ecosystem of 

private firms that can innovate faster than state laboratories can. The 

United States has Palantir, Anduril, Shield AI, and a dozen others. Israel has 

a dense network of ex-Unit-8200 founders building world-class defence-

tech. China has its military-civil fusion programme. India, under iDEX and 

the newer Defence Innovation Ecosystem, has begun building the 

equivalent — but the ecosystem is young, the capital is thin relative to need, 

and the procurement cycles still punish speed. 

The strategic priority for the rest of this decade is to build the depth of 

this ecosystem. That means not merely funding the firms, but also 

reforming procurement to reward velocity, aligning academic research with 

defence needs, and cultivating the talent bridges between armed forces, 

civilian tech firms, and academic laboratories. Nations that get this 

ecosystem right will find that their defence capability is less exposed to 

import dependency and more capable of responding to novel threats. 

Nations that do not will remain, throughout the 2030s, consumers of other 

nations' defence technology — a dependency that is a strategic vulnerability 

in a way import dependency in other sectors is not. 

IV.  The rules of the road 
THE hardest challenge in the twenty-first-century battlespace is not 

building the capabilities; it is agreeing on the rules governing their use. 

Autonomous lethal weapons are being discussed, but not yet constrained, 

at the United Nations. Offensive cyber remains a realm of undeclared norms 

and frequent violations. Cognitive warfare — influence operations, election 

interference, synthetic media at scale — has no operational international 

treaty. 
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India has an opportunity, as a large democracy with no offensive-first 

posture and substantial technological capability, to contribute leadership in 

shaping these emerging norms. The work is slow and unglamorous. The 

absence of it is expensive. Nations that participate in writing the rules of the 

2030s will find those rules accommodating their interests. Nations that 

abstain will find themselves accommodated by the rules others have 

written. 

V.  The strategic industrial base 
BEHIND every credible defence capability sits an industrial base — the 

factories, laboratories, talent pools, and supply chains that can, in a crisis, 

scale up to meet demand. India's defence industrial base has been 

historically dominated by public-sector giants like HAL, BDL, and BEL, 

supplemented by private participation that was often constrained by 

licensing, offset requirements, and procurement cycles ill-suited to the pace 

of modern technology development. 

The Aatmanirbhar Bharat in Defence programme, launched in 2020 and 

elaborated through subsequent policy, has begun to shift this balance. A 

negative list prohibits import of specific categories, forcing domestic 

sourcing. Strategic partnerships with private majors have been negotiated 

for specific platforms. The iDEX programme has funded hundreds of 

defence startups at early stages. The results are visible: India now builds 

more of its own defence equipment domestically than at any point since 

independence, and Indian defence exports, while still small in absolute 

terms, have grown significantly over recent years. 

The journey is far from complete. The domestic base still depends on 

imports for critical subsystems — advanced electronics, specific materials, 

aero-engine technology. Building genuine indigenous capability in these 

subsystems is a decade-plus project that will succeed only if pursued with 
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patience across political cycles and with partnership between government, 

private industry, and academia. The nations that have done this well — the 

United States through DARPA, Israel through its military-civilian 

ecosystem, China through military-civil fusion — provide templates, not 

blueprints. India will need to build its own version of this capability, 

drawing on its specific strengths and constraints. The firms and institutions 

that contribute to this build in the 2020s will be the ones whose role in 

national life, across the century ahead, is most consequential. 
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Three decisions for the reader 

1. If you are a dual-use firm, pick a side. 
Many Indian technology firms now have work that is plausibly useful 

to defence. The ethical and strategic choice — to engage, to not engage, 

to engage only with specific classes of problem — should be made 

deliberately, at the board level, not drifted into by individual 

contracts. 

2. Harden your cyber posture as if you are a soft 
target. 
If your organisation operates in energy, telecom, finance, healthcare, 

or transport, you are on the hybrid battlefield whether or not you wish 

to be. Red-team your defences at least annually. Assume the adversary 

has quantum-future capabilities. Budget accordingly. 

3. Resolve your stance on autonomous weapons. 
If your firm has technology that could contribute to lethal autonomous 

weapons, state publicly — or to your board at minimum — where your 

red lines are. The alternative is to discover them after a contract has 

been signed. 

 

E N D  O F  C H A P T E R  F O U R T E E N



 

111 

 

C H A P T E R 

Law Enforcement & 
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What a state-scale intelligence platform 
could look like, and the questions its 

designers must answer before it is built. 

Whoever fights monsters should see to it that 
in the process he does not become a monster. 

— FRIEDRICH NIETZSCHE 
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THIS chapter is a thought experiment written in dialogue with reality. In 

2026, serious proposals for AI-enabled anti-terror platforms are being 

studied by several state governments in India, and my firm has been part of 

some of those conversations. None of the systems I will describe exists yet 

as a deployed production platform. I write about them here as concepts — 

design directions that policymakers, technologists and civil-society 

institutions should debate openly before any such system is built — not as 

finished products ready to switch on. 

The reason for the careful framing matters. A working anti-terror AI is 

not merely a harder version of a customer-service chatbot. It is a system 

that, if built, will exercise state power over individual liberty in ways that 

existing rule-of-law frameworks have not fully tested. The design choices 

made at the whiteboard stage will shape whether the resulting system is an 

instrument of democratic security or an instrument of something worse. 

This chapter walks through what such a system might include if it were 

designed well, and what questions its designers must answer honestly 

before it reaches an operational deployment. 

I will use the working name TADS — the Terrorist Activity Detection 

System — for the conceptual architecture discussed in the pages that follow. 

The name is a working placeholder for a class of system that a number of 

Indian states and central agencies have been considering. Whether such a 

system is ever built, and by whom, and under what oversight, is a 

conversation that must include far more voices than any single firm's or any 

single agency's. 

I.  What a system like this would need to 
include 
AN effective state-level anti-terror intelligence platform, if such a thing can 

be built well, would need to bring several capabilities together. At the core 
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would be a sovereign data lake: an integrated, encrypted store unifying the 

disparate databases that currently live as silos across police divisions, 

intelligence wings, criminal records bureaux, FIR systems, border-crossing 

records, and classified case files. Today, an investigator chasing a lead 

typically queries each source separately; much crucial correlation is lost 

simply to database fragmentation. A unified, role-permissioned data lake, 

hosted on sovereign infrastructure with AES-256 encryption and tiered 

access zones, would change that. 

Above the data layer, a system of this kind would need a set of purpose-

built intelligence microservices. In concept, these might include: a fusion 

engine that assembles a 360-degree view of a suspect in under two minutes 

by querying all authorised sources at once; a biometric identification service 

capable of matching against enrolled records at acceptable accuracy with 

explicit confidence scores; a natural-language processing engine able to 

work across Hindi, Urdu, English and key regional languages; a geo-

intelligence module that maps spatial relationships between persons of 

interest and sensitive locations; a finance-trace capability that follows 

money across banking, informal hawala, and cryptocurrency rails; a 

predictive-threat module that surfaces credible advance warnings from 

activity patterns; and an assisted-drafting tool that produces initial versions 

of FIRs, court briefs and shift handover documents for review by human 

officers. 

Each of these capabilities exists, in prototype or mature form, as a 

standalone technology today. The challenge is not any single capability. The 

challenge is integrating them into a single platform that behaves reliably 

under the specific adversarial, legal, and cultural constraints of Indian law 

enforcement — and doing so without creating a surveillance tool that 

outstrips the democratic oversight structures built to govern it. 
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II.  Six use cases worth designing for 
IF such a platform were built, six operational flows would justify most of 

its existence. Missing-person identification is the least controversial: a 

missing-child report, matched through biometric enrolment against CCTV 

and station-book records, to produce an alert much faster than the current 

manual process. The humanitarian value is obvious. Terror-cell disruption 

is more complex: a single lead — a photograph, a phone intercept, a tip — 

enriched through the fusion engine across multiple sources, assembling a 

picture of a network and its likely safe-houses in hours rather than days. 

Terror-finance tracing would follow money across banks, hawala, and 

crypto wallets to surface freeze recommendations for human review. 

Predictive-threat prevention is the flow that demands the most caution. 

The idea is that anomalous activity on monitored networks — unusual 

travel, sudden communications bursts, changes in pattern — could surface 

a low-confidence advance warning. The system's value is not in its certainty 

but in its ability to prompt a human officer to look where they otherwise 

would not. Border infiltration detection would combine drone surveillance, 

biometric matching at crossings, and watchlist correlation. Court-ready 

evidence generation would assemble a structured dossier with 

cryptographic chain-of-custody so that AI-assisted inputs can be scrutinised 

by defence counsel at trial. 

Across all six flows, the consistent design principle is that the machine 

does the assembly and the human does the judgement. The platform 

surfaces information; it does not authorise action. The more consequential 

the potential action — an arrest, a raid, a freeze, a deportation — the more 

human gates the design must interpose between the machine's output and 

the real-world consequence. 
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III.  The questions that must be answered 
before such a system is built 
EVERY capability just sketched raises a question that deserves an honest 

answer before any single line of production code is written. The questions 

cluster into four families. 

Accuracy and error. Biometric systems, even at state-of-the-art 

accuracy, misidentify a non-trivial fraction of matches. What is the 

acceptable error rate in an anti-terror context, where a false positive can 

cost a person their liberty, their livelihood, and sometimes their life? What 

external audit regime will measure that error rate independently and 

continuously? Predictive models, even at high precision, generate false 

alarms. What is the response protocol when the machine is wrong, and who 

is accountable for the consequences? 

Bias and fairness. Every dataset carries the imprint of the society that 

produced it. Training data for face recognition has historically performed 

worse on darker skin; training data for language analysis has historically 

misread regional dialects. In a state as diverse as any in India, unaudited 

bias in a system of this kind is not a technical defect — it is a civil-rights 

failure. The design question is not whether to audit for bias but how: who 

conducts the audit, on what schedule, with what authority to halt 

deployment when bias is found. 

Oversight and democratic accountability. The architecture sketched 

above gives a state government significant new capability. Existing 

oversight structures — courts, legislatures, the press, civil society — must 

retain meaningful review over how that capability is used. Concretely: what 

are the query logs, who can read them, how often are they audited, which 

queries require prior judicial authorisation, which can happen at officer 

discretion, and what appeals process exists for a citizen wrongly flagged? 
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These questions cannot be answered after deployment. They have to be 

designed into the system. 

Sovereignty and data. If a system of this kind is built, the data it holds — 

the identities, movements, relationships and patterns of millions of citizens 

— is among the most sensitive datasets a state could assemble. Where is it 

stored? Who has access? What happens in a change of government? What 

are the safeguards against misuse for purposes unrelated to legitimate 

counter-terrorism? These are not rhetorical questions. They are 

engineering, legal, and political questions that must have concrete answers 

in the system's specification. 

I offer this chapter, then, not as a sales brochure but as a working sketch 

for a conversation that must involve police leadership, civil-society 

institutions, judges, legislators, technologists, and the citizens whose lives 

the platform will touch. My firm is willing to participate in that 

conversation, to propose designs, to iterate on them in the open, and to 

accept that not every design we propose will be — or should be — approved 

for construction. That is how systems of this gravity deserve to be built. Any 

firm, including ours, that claims to have built one already, deployed and 

proven, ought to be treated with considerable scepticism. The state of the 

art in 2026 is not there. The state of the ethical-political consensus is not 

there. Responsible engineering requires honesty about both. 

IV.  What good could still look like 
IT would be a disservice to the many honest officers, investigators, and 

public servants who work in Indian law enforcement to suggest that the 

answer to the questions above is simply "do nothing." The status quo is not 

neutral. It involves its own errors, its own biases, its own opaque exercise of 

power. An investigator piecing together a terror network from seven 

disconnected paper files is not more accurate than an investigator assisted 
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by a well-designed machine; they are simply making different kinds of 

errors, with fewer tools for detecting and correcting them. 

A well-designed law-enforcement AI platform, built with the safeguards 

named above, could produce measurable goods: faster identification of 

missing children, more accurate adjudication of criminal cases, earlier 

intervention in radicalisation before it produces violence, more consistent 

treatment across districts, reduced burden on officers whose time is 

currently consumed by paperwork rather than investigation. These goods 

are real. The question is whether the design of the system is serious enough 

that the goods are achieved without unacceptable harm. 

My own belief, based on building systems of analogous complexity for 

more than two decades, is that responsible design is possible. The 

organisations capable of producing it exist. The regulatory frameworks, 

while needing development, are not fundamentally absent. What is required 

is a patient, iterative, deeply-consultative process that privileges trust over 

speed and rigour over convenience. If that process is followed, a system built 

at the end of it could be worthy of the responsibility it carries. If it is skipped 

— as procurement pressures frequently encourage — the system built will 

not be worthy, and the broader democratic consequences will fall on 

communities that bear them unevenly and that have the least political voice 

to object. 
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Three decisions for the reader 

1. If you are a policymaker, commission a public 
design study. 
Before any state invites procurement for an anti-terror AI platform, 

commission a published design study — with named authors, external 

reviewers, and open public comment — setting out what the platform 

would do, what safeguards it would include, and what errors it would 

accept. The platform that follows such a study will be better; the 

platforms that follow procurement without one are not worth 

building. 

2. If you are a vendor, lead with the safeguards. 
If your firm is competing for work in this category, your proposals 

should devote at least as much detail to oversight, audit, bias 

mitigation, and citizen-redress as they do to capability. Vendors who 

treat safeguards as an afterthought are selecting themselves for failure 

— commercially, reputationally, and in the courts that will eventually 

review the work. 

3. If you are a citizen, demand the public record. 
Any state that commissions an anti-terror AI platform owes its 

citizens a published specification of what the platform does, what data 

it uses, how oversight operates, and what redress is available to those 

who believe they have been wrongly affected. Where the state has not 

published such a record, the correct citizen response is to demand one. 

 

E N D  O F  C H A P T E R  F I F T E E N



 

119 

 

C H A P T E R 

Life Sciences 
& Pharmaceuticals 

 

From twelve years to four. 
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THE old timeline for getting a drug from target to patient was twelve years 

and two billion dollars. Fewer than one in ten candidates that entered 

clinical trials reached market. The industry was a heroic, inefficient, and 

until recently unchallenged engine of medical progress. In the 2020s, the 

engine met a new kind of accelerator. AI entered target discovery. 

Generative chemistry entered molecular design. Organ-on-chip entered 

preclinical testing. Virtual trials entered recruitment. The pipeline did not 

get faster. It changed shape. 

The restructuring is perhaps the most consequential single application 

of artificial intelligence anywhere in the economy, measured by human 

impact. A decade in which the cost and time of drug development falls by a 

factor of three to five is a decade in which categories of disease that are 

currently uneconomic to pursue become commercially viable; in which 

pharmaceutical innovation shifts from a small set of global giants to a much 

broader ecosystem of firms that can afford to compete; in which the cost of 

life-saving therapies for patients begins to stabilise and in some categories 

fall rather than rise. For Indian pharmaceutical firms — which enter this 

decade as the world's largest generic manufacturers, the dominant vaccine 

suppliers to much of the Global South, and increasingly credible biosimilar 

producers — the opportunity is to move from being the world's back office 

of generics into being one of its principal innovators. The window to make 

that move is roughly five years. After that, the category positions that will 

define the rest of the 2030s will have been taken. 

I.  AI in discovery, design, and trial 
INSILICO Medicine announced, in 2023, the first drug that was entirely 

AI-discovered — target identified by AI, molecule designed by AI, 

preclinical testing guided by AI — to enter Phase 2 human trials. It had 

taken eighteen months from target to IND filing, not six years. By 2026, at 
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least a dozen such candidates are in trials. By 2030, the first AI-discovered 

drug will be approved by FDA and CDSCO. By 2032, the pipeline will have 

restructured around AI-first discovery as the default, not the exception. 

Virtual trials use digital twins of patients — detailed molecular, 

physiological and behavioural models — to recruit, simulate, and de-risk 

real-world trials. Moderna's mRNA platform is one of the best-known 

examples; the vaccine that reached populations in December 2020 was 

designed in days, not years, because the computational substrate was 

already in place. The next generation of virtual trials will reduce trial costs 

by half and accelerate approvals by years. 

II.  India's precision-bio-manufacturing 
opportunity 
INDIA is the world's pharmacy — the largest generic drug manufacturer, 

the dominant vaccine supplier to much of the Global South, and a major 

global player in biosimilars. The next decade offers a larger opportunity: 

precision bio-manufacturing. Personalised drugs, cell therapies, gene 

therapies — manufactured in modular facilities, close to the patient, at price 

points that generics economics has trained Indian firms to hit. 

The firms that will capture this opportunity are the ones investing now 

in three capabilities: AI-native R&D pipelines, modular GMP 

manufacturing, and partnerships with Indian genomics institutions. 

Biocon, Dr. Reddy's, Serum Institute, Bharat Biotech, and a growing cohort 

of biotech startups are all positioning. The window to build a durable 

position is 2026 to 2030. After that, the category will have consolidated. 
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III.  The cost of an orphan drug 
ONE of the quietest revolutions in pharmaceutical economics is happening 

around rare diseases. An orphan drug — one designed for a condition 

affecting fewer than two hundred thousand patients globally — historically 

cost, by the classical pharmaceutical development model, hundreds of 

millions of dollars to bring to market, with prices that reflected that cost. 

Families of children with rare genetic conditions routinely faced annual 

treatment costs exceeding a crore of rupees. Many simply could not afford 

treatment. 

AI and advanced manufacturing are changing this math. The unit cost 

of discovery for an orphan drug, using AI-accelerated target identification 

and molecular design, has fallen by roughly an order of magnitude in the 

last five years. Modular bio-manufacturing lets production happen in small-

batch runs without the fixed-cost overheads that made small-market drugs 

uneconomic. The pipeline of orphan drugs in development is growing faster 

than the pipeline of blockbusters for the first time in pharmaceutical 

history. By 2032, the expected cost of bringing an AI-designed orphan 

therapy from target to patient may be low enough that rare-disease 

treatment becomes accessible at price points previously considered 

unimaginable. 

The implication for India is both scientific and social. A country with 1.4 

billion people has a substantial population of rare-disease patients — people 

whose conditions, by the older economic logic, were too uncommon to 

justify therapeutic investment. The new logic opens the door to a generation 

of Indian patients receiving treatments that did not exist, and could not 

have existed under the old model. The firms that build for this opportunity, 

with appropriate government partnership, will do real good and make real 

money at the same time. 
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IV.  Distribution, not just discovery 
THE final mile of Indian healthcare is often where revolutions go to die. A 

brilliant therapy discovered in Bengaluru is, for a patient in a Bihar village, 

only as useful as the cold chain that delivers it, the accurate diagnosis that 

identifies the need, the prescribing physician who writes the prescription, 

and the insurance or subsidy that makes it affordable. 

The next decade's pharmaceutical leaders will treat distribution as a 

first-class problem, not a logistics afterthought. IoT-enabled cold chain. AI-

assisted diagnosis in district hospitals. Telemedicine linking specialists in 

metros to patients in rural clinics. Government-backed insurance that 

scales coverage in lockstep with therapeutic innovation. The firms and 

policymakers who design the distribution layer with the same care they 

design the therapeutic layer will produce health outcomes measured in 

millions of lives. The ones who do not will produce beautiful drugs that sit 

in warehouses unused. 

V.  Clinical trials reimagined 
THE classical clinical trial was expensive, slow, and often unrepresentative 

of the population that would eventually take the drug. Three-phase, 

randomised-controlled trials, recruited from narrow geographic areas, 

produced evidence that was rigorous but also narrow in scope. The structure 

served a specific era of drug development reasonably well; it is increasingly 

ill-suited to the era that is arriving. 

The replacement is emerging. Adaptive trial designs that update 

protocols mid-trial based on interim findings. Virtual trial platforms that 

recruit and follow participants through their smartphones, dramatically 

expanding geographic reach. Real-world evidence drawn from electronic 

health records and wearable devices, supplementing trial data with post-

market observation at unprecedented scale. Digital twins of patients, 
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simulated in advance to refine trial design before recruitment begins. Each 

of these techniques is mature enough to be deployed today; the combination 

is producing trials that are faster, cheaper, and more representative than 

their predecessors. 

For Indian pharmaceutical firms, this shift is an opportunity. India has 

one of the largest potential trial populations in the world, strong clinical-

trial infrastructure, and favourable cost economics. Firms that build 

modern trial operations — virtual-capable, adaptive-capable, real-world-

evidence-integrated — can capture trial work that would historically have 

gone to Western CROs. The economic uplift for the country, across a decade 

of such work, is substantial. The scientific uplift for Indian patients, who 

will increasingly be represented in trials that shape their own therapies, is 

equally significant. 
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Three decisions for the reader 

1. If you are in pharma, audit your AI pipeline 
honestly. 
Ask your head of R&D for the percentage of current pipeline 

candidates discovered or substantially advanced by AI methods. If the 

answer is below ten percent, you are behind. If the answer is zero, you 

are dangerously behind. 

2. If you are a hospital system, negotiate precision-
medicine access. 
Precision oncology is standard of care at many Tier-1 cancer hospitals. 

If your organisation provides healthcare to employees or citizens, the 

question is not whether to provide precision access but when. The 

longer you wait, the more expensive late adoption becomes. 

3. If you are a policymaker, fund the bridge. 
The bottleneck in Indian precision-bio-manufacturing is not 

technology or capital. It is bridge infrastructure — data-sharing 

agreements, clinical-genomic registries, AI-friendly regulatory 

pathways. A state or national government that funds the bridge will 

see a cluster of world-class firms follow. 
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A tutor for every child, 
a simulation for every skill. 

Education is the kindling 
of a flame, not the filling of a vessel. 

— ATTRIBUTED TO SOCRATES 
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IN 1984, the educational psychologist Benjamin Bloom published a paper 

showing that one-on-one tutoring produced learning outcomes two 

standard deviations above conventional classroom instruction. Bloom 

called it the two-sigma problem: tutoring works, but society cannot afford 

to provide a tutor for every child. Bloom's problem is, in 2026, no longer a 

problem. 

I.  The tutor in every pocket 
AI tutoring has crossed several thresholds in the past three years. It adapts 

to a child's pace. It detects confusion before the child asks for help. It 

explains the same concept in seven different ways, choosing the one that 

lands. It speaks Hindi, Tamil, Bengali, Telugu, and — through Bhashini — 

all twenty-two official languages of India. Its cost per learner per month is 

less than the cost of a textbook. 

The implications for Indian education are asymmetric. The children of 

wealthy urban parents were already getting decent private tuition. The 

children of rural and poor urban parents were not. AI tutoring does not 

redistribute opportunity upward. It redistributes it downward. A smart-

phone-owning child in a village outside Gorakhpur now has access to the 

same pedagogical quality as a child in Noida — a thing that has never been 

true in the history of Indian education, and which, properly capitalised on, 

will compound into one of the largest human-capital gains any nation has 

ever realised. 

II.  Skill holography 
THE second transformation is in skilling. Complex procedural skills — 

surgery, welding, aircraft maintenance, commercial driving, policing — 

have traditionally required expensive, dangerous, and often unavailable on-
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the-job apprenticeship. VR simulation changes the math. A trainee surgeon 

can perform five hundred simulated operations before touching a patient. A 

welder can fuse a thousand virtual joints before spoiling her first piece of 

actual steel. A police officer can de-escalate forty virtual confrontations 

before facing a real one. 

The technology is called skill holography, and it is finally cheap enough, 

and good enough, to be deployed at national scale. India, with its massive 

workforce and its deep need for skill upgradation, is the natural lead 

market. The Skill India Mission, with appropriate partnership with 

metaverse content platforms and equipment manufacturers, could produce 

the best-skilled generation of workers this country has ever sent into the 

economy. The specific categories where the impact would be largest are 

those where real-world training accidents remain a serious safety concern: 

mining, heavy manufacturing, electrical work at height, laboratory 

procedures handling hazardous materials, and several categories of 

specialised healthcare where the cost of early-career errors is measured in 

patient outcomes rather than just in wasted material. For each of these, an 

initial investment in high-fidelity simulation curricula is recovered many 

times over within the first cohort of graduates who enter their working lives 

with the hours of rehearsed practice that older training models simply could 

not deliver. 

III.  The teacher's changing role 
IF an AI tutor can teach a child concepts and drill them on practice 

problems, what is the teacher's job? This is the question every education 

system on Earth will have to answer in the next five years, and the answers 

will shape the profession for a generation. 

The answer I believe in, and have seen work in the schools I know well, 

is that the teacher's job shifts away from content delivery and toward the 
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things machines cannot do. Facilitating discussion. Noticing the student 

who is disengaged and asking why. Modelling intellectual curiosity, 

integrity, and perseverance. Building the culture of a classroom in which 

children feel safe to be wrong and determined to be better. These are not 

secondary functions of teaching. They were always the primary functions; 

for a century the content-delivery demands of a large class were so heavy 

that teachers rarely had time to do them. The AI tutor, done right, returns 

that time. 

For teachers entering the profession in 2027 and after, the training 

needs to change. Less memorisation of content. More pedagogy, more 

classroom dynamics, more socio-emotional skill, more ability to orchestrate 

an AI-augmented learning environment. The countries that reform teacher 

training fastest will produce the best twenty-first-century learners. The 

countries that keep training teachers for a twentieth-century classroom will 

produce graduates who are, at fifteen, already less capable than their AI-

taught peers at rote learning, and less capable than them at the human skills 

the reformed training would have built. 

IV.  The credential revolution 
THE twentieth-century credential — the degree from a recognised 

university — was the primary signal of capability in the labour market. In 

the 2020s that signal has been diluted. Degree inflation, credential fraud, 

and the growing gap between what graduates know and what employers 

need have combined to force a reconsideration of how capability is certified. 

The model emerging is modular, continuous, and evidence-based. 

Micro-credentials for specific skills, issued on blockchain to make forgery 

impossible. Portfolios of demonstrated work — code repositories, case 

studies, publications — that speak more directly than grades. Continuous 

learning plans that follow workers across careers, with employers 
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participating in and paying for the learning. India's National Credit 

Framework and Academic Bank of Credits are early infrastructure for this 

model. The labour market of 2033 will look at CVs very differently from the 

labour market of 2023. Organisations that hire based on old signals will be 

out-hired by those that read the new ones. 

V.  Lifelong learning as infrastructure 
THE idea of "completing" one's education at twenty-two and then relying 

on that foundation for forty working years is finished. In a decade when 

technologies that matter to a career are emerging every two or three years, 

the ability to learn continuously — on demand, while working, at a rhythm 

that fits a life — becomes the defining competitive advantage an individual 

can possess. 

The infrastructure to support this is still being built. Corporate learning 

programmes, while improving, remain uneven and often disconnected from 

the cutting edge. Online platforms produce good content but struggle to 

match it to individual needs at scale. Government skilling initiatives serve 

specific workforce categories well but rarely the broader professional 

population. What is missing is a coherent personal-learning infrastructure: 

something as natural for a forty-five-year-old professional to engage with 

weekly as a smartphone is natural to use daily. 

This is a product category that firms in India and globally are only 

beginning to build. The eventual winners will be those that treat the 

professional learner as whole — understanding career context, existing skill 

base, aspirational trajectory, and personal constraints — and that deliver 

learning that is not only available but genuinely integrated with the rhythms 

of professional life. For the individual reader of this book, the practical 

advice is simpler. Pick two hours per week now, allocate them to structured 

learning about a topic relevant to where your work is heading, and protect 
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those two hours the way you protect customer meetings. The compounding 

benefit over a decade is difficult to overstate. 

VI.  The equity question 
AI-ENABLED education can be one of the great equalisers of the 

twenty-first century, or one of its great accelerators of inequality. The 

difference lies entirely in how access is structured. If high-quality AI 

tutoring is available only to the children whose families can afford the best 

devices and the best subscription tiers, the technology will widen 

educational inequality even as it raises the average. If access is structured 

as a public good — through subsidy, through public-school deployment, 

through free-tier provision for low-income families — the technology will 

level the field in a way no previous education technology has achieved. 

India's policy environment is, on paper, committed to the equalising 

path. The National Education Policy 2020 speaks the language of universal 

access. The practical question is whether policy commitments translate into 

funding, implementation quality, and reach into the hardest-to-serve 

districts. The organisations, public and private, that help make that 

translation happen will look, in 2035, like they were on the right side of 

history on one of the most important questions of their era. The ones that 

focused only on the premium segment will have made money, but will not 

have made the difference they could have made. 

VII.  A bridge to what follows 
EVERYTHING  in this chapter has argued a case — that education is 

being re-architected, that AI tutoring and simulation have become cheap 

enough to matter at population scale, that the teacher’s role becomes more 

valuable rather than less, and that the equity question is the one on which 
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the technology will finally be judged. These arguments are, of necessity, 

general. A reader coming from Nigeria, Indonesia, or the United States can 

map them onto her own institutions. But India, the context I know best and 

write from, deserves a treatment of its own scale. The next two chapters 

provide it. Chapter 18 lays out a grade-by-grade curriculum roadmap for 

every Indian child from Class 3 to Class 12, designed around the NEP 2020 

framework and the specific realities of a two-hundred-and-fifty-million-

child schooling system. Chapter 19 moves from curriculum to delivery, 

setting out the operational machinery a serious Centre would need to build 

— a National AI Education Mission, a fiscal architecture, a procurement 

regime, a legislative layer, and a credible delivery chain to every village 

classroom. A reader interested in the general argument can stop here. A 

reader interested in how, precisely, a country of India’s scale makes this 

reform real should read on. 
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Three decisions for the reader 

1. If you educate children, give every child an AI 
tutor. 
If you operate a school, a college, a training institute, or a corporate-

learning programme, every learner in your care should have 

supervised access to an AI tutor by the end of 2026. This is a hygiene 

standard now, not an innovation. 

2. If you skill workers, simulate before you send 
them. 
For any skill whose real-world failure cost is high — medical, safety-

critical, customer-facing — invest in a VR simulation pipeline. The 

cost of the simulation is recovered in one avoided real-world failure. 

3. If you hire, stop testing what a machine can do. 
A hiring assessment that tests candidates on work an AI agent can now 

do is testing the wrong thing. Redesign assessments to measure what 

remains scarce: judgement, taste, cross-domain integration, and the 

ability to ask the right question. 
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IN  August 2025, I spent a morning at a government primary school on the 

outskirts of Barabanki, about forty kilometres from Lucknow. The 

headmaster, a patient man in his early fifties, had agreed to let me watch a 

Class 3 arithmetic period. Thirty-eight children sat on mats on a polished 

cement floor. The teacher, Sunita-ji, was working through subtraction with 

borrowing — a concept that, in my own schooling, had taken a week to settle. 

Of the thirty-eight children, perhaps twelve were following her confidently. 

About fifteen were copying the answers from the children in front of them. 

The remaining eleven — I counted carefully — were simply absent from the 

lesson, their eyes on the doorway, on the other children, on the fly moving 

across the wall. Sunita-ji knew. She kept glancing at those eleven. She did 

not have forty-five seconds to spare for any one of them. 

At the back of the classroom, the school's single shared tablet — a 

government-issued device loaded with DIKSHA content — sat in its steel 

cupboard, unused. Not because Sunita-ji did not want to use it. Because she 

had one device and thirty-eight children, and the arithmetic in that equation 

does not work. I left the classroom that morning and sat outside in the sun 

for a long time, thinking about the eleven children. Any one of them, in a 

different educational reality, might have been the engineer who would 

design the first Indian quantum processor, or the doctor who would extend 

my own mother's life by a decade. In the reality I had just watched, several 

of them were already being quietly, permanently lost. 

This chapter is about the decision India now has the ability, and I would 

argue the obligation, to make. The ability, because the technology to put a 

personal, patient, infinitely explicable tutor in the hands of every one of 

those children now exists and is cheap. The obligation, because we are 

standing at the one moment in educational history when the arithmetic of 

the village classroom can be rewritten — and because the cost of failing to 

rewrite it will not be felt in our generation but in theirs. What follows is a 

specific, gradewise, operational roadmap for making Indian schoolchildren, 
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beginning in Class 3, ready for the AI era. It is not a vision document. It is 

the closest I can come, from the work I have done and the schools I know, 

to a delivery plan. 

I.  The stakes — what "ready for the AI era" 
actually means 
BEFORE  I describe a roadmap, I want to be precise about the destination. 

The phrase "AI-ready generation" is now spoken in so many Indian 

conference halls that it has begun to lose meaning. Readiness is not the 

ability to write a Python script at fifteen, though some children will. It is not 

the ability to list the parts of a neural network, though some curricula will 

include that. It is not even, primarily, the ability to use AI tools — though 

every child who leaves school in 2035 will use them the way I now use 

electricity, without particular reflection. Readiness is something deeper and 

older than any of those. 

A child ready for the AI era is a child who has been taught to think 

carefully in the presence of machines that answer confidently. She can read 

a paragraph her AI tutor has produced and notice that it is missing a step, 

or that its reasoning rests on an assumption worth questioning. He can 

watch a deepfake and understand, in his bones, that images are no longer 

evidence. She can form a hypothesis, test it against data, revise it, and know 

the difference between a hypothesis that has been tested and one that 

merely feels true. He can collaborate with an AI system on a piece of work 

and take honest credit for his own contribution, neither overstating nor 

understating it. She can tell, in a conversation with an AI agent, when the 

agent is about to make a consequential mistake, and she has the voice to say 

so. 

These are not technical capabilities. They are habits of mind. They are 

closer to the things a good philosophy teacher has always tried to cultivate 
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than to the things a good computer science teacher has taught. They are 

also, and this is the crucial part, the things India has historically been 

extraordinarily good at producing — in our best schools, in our best homes, 

in the long tradition of Indic inquiry. The AI era does not require us to 

abandon that tradition and replace it with something imported. It requires 

us to extend that tradition, now assisted by machines, to every child in the 

country, not just to the few in the metropolitan convent schools who have 

always had something close to it. 

Let me state it plainly. A grade-ten graduate of 2035 should be able to 

do four things no grade-ten graduate of 2025 can reliably do. First, use an 

AI system confidently as a thinking partner on any topic she cares about, 

while retaining her own judgement as the final word. Second, build a small 

working AI application from scratch — train a simple model on a dataset, 

deploy it, and explain what it does and where it fails. Third, read an AI-

generated argument and, in under five minutes, identify its weakest claim. 

Fourth, articulate, in her own language, what she believes AI should and 

should not be used for, and defend that view in a conversation with someone 

who disagrees. If we produce fifty million such graduates in the decade 

between 2035 and 2045, India's demographic dividend becomes the 

civilisational dividend that the current policy papers only gesture at. If we 

do not, the dividend evaporates. 

II.  The honest starting line — where Indian 
school education is in 2026 
ANY  roadmap worth reading has to begin with an honest map of the 

terrain. Indian school education, as I meet it in the field, is a landscape of 

staggering contrast. At one extreme sit schools like the Delhi Public Schools, 

the Army Public Schools, and a growing number of CBSE and ICSE private 

schools in every tier-one city, which are already experimenting with AI 
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tutors, robotics labs, and coding curricula from Class 6 onwards. At the 

other extreme sit the tens of thousands of government primary schools, in 

districts from Kalahandi to Barmer, where the teacher-pupil ratio is one-to-

fifty-plus, where the single toilet often does not work, and where a child in 

Class 5 cannot reliably read a Class 2 Hindi passage. Between these 

extremes sits the vast middle — the aided schools, the state-board schools, 

the low-fee private schools — where the quality of education depends almost 

entirely on the dedication of an individual headmaster and the chance of a 

good teacher. 

The data, gathered patiently year after year by the Annual Status of 

Education Report — the ASER surveys — are sobering. The most recent 

ASER findings that I have been able to study show that only about forty-two 

percent of rural Class 5 children can read a Class 2 text fluently, and only 

about thirty percent can do simple division. Foundational literacy and 

numeracy — FLN, in the policy jargon — has been the stubborn problem at 

the root of every other problem in Indian schooling. Children who cannot 

read at grade level in Class 3 rarely recover. The gap widens through Class 

5, becomes unbridgeable by Class 8, and by Class 10 has produced the drop-

out statistics we all know. 

The National Education Policy of 2020 — the NEP — is, on paper, one of 

the most thoughtfully drafted education reform documents any country has 

produced in the last thirty years. It names the foundational literacy problem 

directly. It embraces mother-tongue instruction in the early years. It 

proposes a 5+3+3+4 structure that restores a foundational stage from ages 

three to eight. It speaks of coding from Class 6, of experiential learning, of 

reduced curriculum load, of teacher autonomy. It is, as a document, very 

nearly excellent. Its implementation, however, varies wildly by state, by 

district, by the individual block education officer who happens to be in post. 

The gap between the NEP on paper and the NEP in the Barabanki classroom 

I described is the gap any AI-education roadmap must be designed to cross. 
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There are three facts about the starting line that I think the reader must 

keep in view throughout what follows. First, India's school-going population 

is approximately two hundred and forty-eight million children, making it 

the largest schooling system in the world. Second, of those, roughly one 

hundred and thirty-five million study in government or government-aided 

schools, where the state is the single most important educator. Third, the 

median Indian classroom today has a teacher-pupil ratio, an infrastructure 

quality, and a curriculum flexibility that none of the technology vendors and 

start-up founders building AI-education products are designing for. They 

are designing, mostly, for the top ten percent of the system. The roadmap in 

the rest of this chapter is deliberately designed for the other ninety. 

III.  The gradewise roadmap — a proposal in 
detail 
WHAT  follows is my proposed curriculum and deployment architecture 

for introducing AI literacy, AI-assisted learning, and AI-era thinking skills 

across every grade from Class 3 to Class 12. It is written as a set of age-

specific goals, paired with the classroom mechanics, teacher capabilities, 

and infrastructure requirements needed to make each stage real. The design 

principle throughout is that we are not bolting an "AI subject" onto an 

already overloaded timetable. We are using AI as a lever to teach existing 

subjects better, while introducing new habits of mind at the age they can 

actually take root. 

The structure aligns with the NEP 2020 stages: the Preparatory Stage 

covering Classes 3 to 5, the Middle Stage covering Classes 6 to 8, and the 

Secondary Stage covering Classes 9 to 12. Within each stage, I describe the 

learning goals, the technology footprint required, the teacher preparation 

needed, and what the child should be able to do at the end of the stage. 
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A word on pedagogy before the grade-specific detail. A child's brain 

between the ages of eight and eleven is extraordinarily plastic, 

extraordinarily curious, and extraordinarily vulnerable to being talked 

down to. The mistake most AI-for-children products make is to 

oversimplify. Eight-year-olds do not need simplification. They need the real 

thing, explained patiently, with time to ask questions. The best teachers I 

have ever met — in India and elsewhere — share this assumption. The AI 

tutor, to be worthy of a child's attention, must share it too. 

IV.  Class 3 to Class 5 — the foundational 
stage 
CLASSES  3, 4 and 5 are the single most important years in a child's 

formal education. By the end of Class 5, a child has either become a reader 

or has not; has either developed a working relationship with numbers or has 

not; has either begun to love learning or has begun to quietly dread it. 

Everything that follows is downstream of these three years. It is also the 

stage where AI, deployed well, can make the largest difference — because 

the problems that dog these years, foundational literacy and numeracy, are 

precisely the problems at which an adaptive tutor excels. 

The goal I would set for Classes 3 to 5 is not, primarily, to teach children 

about AI. It is to use AI to make sure that every child — not seventy percent, 

every child — leaves Class 5 reading fluently in her mother tongue, reading 

adequately in English, and confident with the four operations of arithmetic. 

This is the foundational literacy and numeracy mission the NEP has already 

named, and it is a mission that, with an AI tutor on every child's device for 

thirty minutes a day, five days a week, I believe is achievable within one five-

year cohort. 
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Figure 18.1   AI Education — A Grade-by-Grade Roadmap from Class 3 to 

Class 12. 

The AI introduction at this stage is oblique and experiential. Children in 

Class 3 should, from their first day, be told plainly and in their language 

what the tutor on their tablet is. "This is a machine that has read millions of 

books and can help you when you are stuck. It does not know everything. 

Sometimes it makes mistakes. Your job is to think about what it tells you." 
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This one sentence, repeated and demonstrated across three years, is the 

beginning of AI literacy. Children at this age are entirely capable of 

internalising that a machine can be helpful and fallible at the same time; 

they grasp this faster than adults do. 

The classroom mechanics I envisage for this stage are simple and 

demanding. Every child, in every government primary school, should have 

access to a ruggedised, low-cost tablet — shared one-to-two is acceptable at 

Class 3, moving toward one-to-one by Class 5 — loaded with an AI tutor 

built for the Indian languages. The tutor, for the first year of deployment at 

a school, should operate in strictly supervised, offline-capable mode, with 

content restricted to the NCERT foundational curriculum and to carefully 

curated stories and arithmetic exercises. The child's interaction data should 

be visible to Sunita-ji on a simple dashboard, so she sees — in the thirty 

seconds she has between children — which of her pupils is struggling with 

subtraction with borrowing and which has already moved on. 

The teacher's role in this stage does not diminish. It becomes much 

harder and much more valuable. Sunita-ji is no longer trying to deliver the 

same arithmetic lesson to thirty-eight children at thirty-eight different 

levels. She is walking among them, watching their faces and her dashboard, 

sitting beside the child who has hit a conceptual wall, praising the one who 

has just crossed one. This is the teaching she went into the profession to do; 

the system has simply never allowed her to do it. An AI tutor, at Class 3, is 

not a replacement for Sunita-ji. It is the tool that finally allows her to be the 

teacher she always wanted to be. 

Specific capabilities for the end of Class 5. Every child should: read 

fluently in her mother tongue and at age-appropriate level in English; 

perform addition, subtraction, multiplication and division confidently, 

including word problems; know that the tablet they use is a machine, that it 

learns from data, that it sometimes makes mistakes, and that they should 

ask their teacher when it does; have completed at least one small project — 
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a storybook, a nature diary, a family interview — in which they used the AI 

to help them write, but wrote the final version themselves. This fourth 

capability is the first, lightest instance of the human-in-the-loop habit I 

want every Indian child to carry into adulthood. 

V.  Class 6 to Class 8 — the middle stage 
IF  Classes 3 to 5 are the foundation, Classes 6 to 8 are where the structure 

begins to rise. The child is now between eleven and fourteen, capable of 

abstract thought, capable of sustained projects, capable of genuine 

intellectual engagement with subjects she will choose or reject in 

adolescence. It is also the window in which, if we are going to make AI 

literacy part of the ordinary mental furniture of an Indian teenager, we must 

do it. Miss Class 8, and retrofitting the habits in Class 10 is already too late. 

The formal introduction of Computational Thinking and AI Literacy as 

a subject, spanning one period per week across Classes 6, 7, and 8, is the 

central new element I would add to the NEP framework at this stage. The 

subject is not Python programming, though programming is part of it. It is 

the broader discipline of learning to describe problems precisely enough 

that they can be solved with machines. Its curriculum would have three 

strands that deepen across the three years. 

The first strand is problem decomposition and algorithmic thinking. 

Children learn to break a real problem — how does our school decide who 

sits where in the exam hall, how does the post office sort letters, how does 

the auto-rickshaw driver choose which route to take — into precise steps. By 

Class 8, they can write these steps as simple flowcharts, and then as small 

programs in a block-based language like Scratch or, for the more advanced, 

in Python. The goal is not programming virtuosity. The goal is the habit of 

precision that programming teaches — the habit of noticing that you have 

not yet specified what happens when the input is zero. 
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The second strand is data literacy. Children learn to read, to question, 

and to make their own small datasets. By Class 8, a child should be able to 

conduct a mini-survey — say, of water availability in her neighbourhood — 

clean the data, draw conclusions, and, crucially, list three reasons why her 

conclusions might be wrong. This is the beginning of the scientific temper 

that Nehru put into our Constitution and that too few Indian curricula have 

ever operationalised. Data literacy is the spine of AI-era citizenship. A voter 

who cannot read a chart critically is a voter who can be deceived at scale. 

The third strand is AI literacy proper. Children learn, at an age-

appropriate level, what machine learning is — that you show a machine 

many examples of cats and not-cats and it learns to tell them apart. They 

learn about generative models — that you can train a system on many Hindi 

stories and it will produce new Hindi stories in the same style, and that 

those stories are neither original nor copies but something else, something 

new. They learn about bias — that a model trained mostly on photographs 

of men will struggle to identify women, and that this is not a bug of some 

particular model but a property of how learning from examples works. And 

they learn, by Class 8, to build a very small machine-learning model 

themselves, using a platform like Teachable Machine, training it on images 

they have taken with their own tablet camera. 

Alongside this new subject, the AI tutor continues to serve every other 

subject. In mathematics, it provides unlimited practice problems calibrated 

to each child's level and explains each wrong answer patiently. In science, it 

runs simulations the physical lab at a rural school cannot: dissecting a 

virtual frog, running chemistry experiments whose reagents the school 

cannot afford. In social science, it allows the child to have a textured 

conversation with a simulation of an eighteenth-century farmer, or to tour 

a digital reconstruction of Hampi. In languages, it engages the child in 

conversations at her level in Hindi, English, or her mother tongue, and in 
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the hands of a good language teacher becomes the most patient 

conversation partner a classroom has ever had. 

The teacher in Classes 6 to 8 is, ideally, a subject specialist, and her work 

now involves something closer to what a university tutor does in a seminar. 

She sets projects, facilitates discussions, pushes children to defend their 

views, and intervenes precisely where she sees a child's understanding 

stalling. The AI tutor has handled the twenty questions of routine drill that 

she used to answer in the lesson; she has the full hour for the three questions 

that matter. She is also, in this stage, a model of what it looks like to be an 

adult who uses AI well — who asks it smart questions, who challenges its 

answers, who takes credit for her own work and gives the machine credit for 

its help. Children copy adults more than they obey them; the single most 

important AI literacy intervention at this age is a teacher who embodies the 

habits we want the child to acquire. 

Capabilities for the end of Class 8. Every child should: use an AI tutor 

confidently across all subjects, with a clear sense of when to accept its 

answer and when to push back; have built at least one small machine-

learning model and be able to explain what it does and where it fails; be able 

to read a news article containing data claims and identify one claim worth 

questioning; have produced at least one piece of extended work — an essay, 

a project report, a short film — in which AI was part of the process but not 

the whole of the product; and be able to articulate, in her own words, what 

a machine is and is not. These capabilities are not advanced. They are the 

new literacy, and they should be as universal in Class 8 as the alphabet is in 

Class 3. 

VI.  Class 9 to Class 12 — the secondary stage 
BY  the time a child enters Class 9, she is fourteen or fifteen, and she is no 

longer a child in the educationally relevant sense. She is a young adult, with 
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preferences, with a forming intellectual identity, with views on the world 

she will defend in argument. The job of the secondary stage is to take the 

foundation built in the previous two stages and to let each young person 

specialise — not prematurely, but seriously — toward the life they are 

beginning to imagine for themselves. 

The NEP 2020 has already abolished the rigid Science/Commerce/Arts 

streams in favour of subject flexibility, and this reform is unambiguously 

welcome. Within that flexibility, I would introduce three new curricular 

offerings, each available as an elective from Class 9, and each designed to 

sit comfortably alongside the existing board curriculum for mathematics, 

science, languages, and the social sciences. 

The first is AI and Society, a humanities-leaning elective covering the 

ethics, economics, and politics of artificial intelligence. What is fair when an 

algorithm decides who gets a loan; what is a job when an agent can do half 

of it; what is a citizen when a government can observe everything she does 

online; what is a truth when anyone can generate a convincing lie. These are 

the debates the children leaving school in 2030 will walk directly into, 

whether they like it or not. Better that they walk in having already rehearsed 

the arguments. 

The second is Applied AI, a technical elective covering the practical 

construction of small AI systems. Students learn Python in depth, learn the 

fundamentals of supervised learning, the basics of neural networks, the 

ideas behind large language models, and the practice of training, evaluating, 

and deploying a small model. By the end of Class 12, a student who has taken 

this elective should have built, from scratch, at least two working AI 

applications — perhaps a crop-disease classifier using photographs taken 

on her own phone, perhaps a Hindi-English translation tool for a specific 

local dialect, perhaps an assistive tool for a grandparent with failing 

eyesight. The point of the second project is that it solves a problem in the 
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student's own life or community, so that AI feels personal and useful, not 

abstract and remote. 

The third is Data and Design, a cross-disciplinary elective for students 

who may not take Applied AI but who will work, for the rest of their lives, in 

environments where data is the substrate of decision-making. The content 

covers statistics at a rigorous level, experiment design, visualisation, and 

the craft of presenting a data argument clearly. For students heading toward 

commerce, economics, journalism, medicine, and public policy, this elective 

may ultimately matter more than the Applied AI one. A good doctor of 2040 

will not train models; she will read the outputs of many models every day, 

and the quality of her judgement will depend entirely on how well she reads 

them. 

Across all three electives, and across the regular board curriculum, the 

AI tutor now functions differently again. For the fifteen-year-old, it is less a 

tutor and more a research assistant — a tireless interlocutor for writing 

practice, a simulator of examination conditions, a provider of second 

opinions on mathematical proofs, a sparring partner for debate 

preparation. It is also, and this matters greatly at this age, a resource 

available in the privacy of the student's own room, at the rhythm of her own 

work, untethered from the pace of the class. 

The teacher, at this stage, is closer to a mentor than a delivery 

mechanism. She is the person who asks the question the AI did not think to 

ask. She is the one who notices when a student's interest has turned toward 

one subject with unusual intensity and nudges her toward the right 

competition, the right book, the right person to meet. She is the person who, 

in a class discussion about AI ethics, says the thing no algorithm would have 

said, because no algorithm has her years and her stake in the children's 

futures. The AI era does not reduce the importance of the secondary-school 

teacher. It increases it — provided the teacher is supported to become this 
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kind of mentor, rather than demanded to become a checker of a hundred 

and twenty answer scripts a week. 

Capabilities for the end of Class 12. Every graduate should: be able to 

work competently alongside AI systems in whatever their chosen field of 

further study, with the judgement to know where the machine ends and 

their responsibility begins; have built, either through Applied AI or through 

a strong project in any subject, at least one substantial AI-assisted piece of 

work they are proud of; be able to argue, in either Hindi or English, one 

well-formed position on the future of AI in Indian society and defend it 

against reasonable objections; and carry a working assumption, close to a 

habit, that lifelong learning is now the shape of a working life. If we produce 

this graduate at scale, the Indian labour market and the Indian civic life of 

the 2030s become unrecognisably stronger than they are now. 

VII.  The teacher question — the single 
hardest part 
EVERY  good education reform plan in Indian history has floundered on 

the same rock. There are not enough teachers who are prepared to teach 

what the plan asks them to teach. The AI roadmap is no different, and if 

anything, the demands it places on teachers are greater than those of any 

previous reform. We are asking Sunita-ji not only to teach differently but to 

hold a sophisticated mental model of what a machine is doing in her 

classroom, to guide children in their relationship with it, and to be a living 

demonstration of AI literacy for the very children she is trying to teach. 

The scale of the challenge is worth stating plainly. India has 

approximately nine and a half million schoolteachers. Of those, perhaps a 

million have had any meaningful exposure to digital pedagogy, and perhaps 

a hundred thousand are genuinely comfortable with the tools of AI-assisted 

teaching. To reach the destination this chapter describes, we need every one 
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of those nine and a half million teachers to move, over a period of roughly 

five years, from where they are today to a position of confident AI-

augmented practice. This is the largest professional retraining task the 

country will have attempted since Independence. 

The architecture I would propose has four elements. First, a National AI 

Teacher Institute, built not as a new institution but as a federation of the 

existing SCERTs — the State Councils of Educational Research and Training 

— coordinated by NCERT, and supported by a small, elite central unit. The 

institute's job is to produce, maintain, and continuously update a single 

curriculum of AI pedagogy for teachers, available in every major Indian 

language. 

Second, a seventy-two-hour foundation course, delivered in short 

modules spread over a single academic year, that every teacher completes 

in the first year of the roadmap's deployment at her school. The course 

teaches what AI is, what it is not, how the tutor in her classroom actually 

works, how to read the dashboard, how to handle the questions children will 

ask, and how to model the habits of mind the curriculum wants the children 

to develop. Seventy-two hours is a serious commitment, but it is achievable 

if delivered in two-hour sessions during the school day, funded and 

protected as a mandatory part of the teacher's contractual time. 

Third, a peer-mentor structure within every district. In each district, a 

cohort of perhaps two hundred teachers is identified in the first year as AI 

Pedagogy Mentors, given more intensive training — perhaps two hundred 

hours — and placed in a position to support the other teachers in their block. 

This is the model that worked for the computer literacy programmes of the 

1990s and for the recent foundational literacy missions, and it is the model 

I trust most. Teachers learn from peers in their own language and context 

far better than they learn from consultants flown in from Delhi or 

Bangalore. 
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Fourth, a career incentive. A teacher who completes the AI pedagogy 

certification, and who demonstrates in her classroom practice that she has 

internalised it, should be eligible for a meaningful increment in salary — 

perhaps ten percent — and should have that certification count explicitly 

toward her next promotion. We do not reform teaching by speeches. We 

reform it by changing the incentive structure in which teachers live, and by 

doing so credibly enough that a young person entering the profession in 

2028 can plan her career around the new expectations. 

There is one more element, less structural but essential, and it concerns 

the teacher's dignity. An AI-augmented classroom must never be presented, 

to the teacher or the child, as a classroom in which the machine is the main 

event and the teacher is the helper. The opposite must be true, and felt. The 

teacher is the adult in the room; the AI is a very good tool in her hands. The 

language we use when we describe these deployments, to teachers, to 

parents, to the press, must reinforce that hierarchy. When it does, the 

teacher community will back the reform. When it does not — when the 

messaging slips and the machine is made the star — the reform will be 

quietly sabotaged in ten thousand staff rooms, and we will deserve the 

failure. 

VIII.  The infrastructure question — devices, 
connectivity, power 
A  tutor in every pocket is a lovely phrase. A tutor on every tablet, in every 

primary school, across two hundred and fifty thousand schools, is a 

logistical project of a size this country has rarely undertaken outside of an 

election. The infrastructure requirements deserve an honest accounting, 

because the single most common reason good education-technology plans 

fail in India is that the plan's authors have quietly assumed infrastructure 

that does not, in fact, exist. 
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There are three infrastructure layers, and each requires its own strategy. 

The first is devices. A Class 3 child needs a ruggedised tablet with a screen 

large enough to read on, a battery that survives a full school day, and the 

physical durability to handle the treatment an eight-year-old will inevitably 

give it. The good news is that Indian-manufactured tablets meeting this 

specification are now available at a unit cost of under ten thousand rupees 

when procured at scale, and there is every reason to believe the cost will 

halve again in the next three years. A national procurement, coordinated 

through the state governments but aggregated at a scale sufficient to 

negotiate aggressively with the manufacturers, is the economically rational 

way forward. The total national device cost, even at present prices, is a 

single-digit-percent addition to the annual national education budget, and 

the cost is amortised over three to four years of device life. 

The second is connectivity. And here we must be clear-eyed. A plan that 

assumes reliable broadband internet in every Indian village primary school 

in 2026 is a plan that will disappoint. Reliable broadband will reach every 

school — BharatNet and the private telcos together will, I believe, complete 

the job in the current decade — but it has not reached every school yet, and 

the roadmap must work in both the connected and the disconnected cases. 

The solution is a tutor that is designed from day one to work offline. The 

content, the models themselves where small enough, and the interaction 

history are all stored on the device, synchronised with a central system 

whenever the school has connectivity — every evening in a connected 

school, every week or month in a disconnected one. This is an engineering 

discipline, but it is not a hard one, and the Indian edtech companies capable 

of building it already exist. 

The third is power. A tablet that cannot be charged is a slate. Many of 

our schools have unreliable mains power, and the charging arithmetic for a 

school of three hundred children with two hundred devices is non-trivial. 

The solution, which is being trialled in several states, is solar-panel-with-
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battery installations at the school level, sized to charge the school's devices 

overnight and during breaks, with central charging cabinets that the 

children return their devices to at the end of each day. The per-school cost 

is meaningful — perhaps two to four lakh rupees — but it is a one-time cost, 

it has a secondary benefit for the school's lighting and water-pump systems, 

and it positions the school infrastructure for the decade to come. State 

governments that co-invest with the central scheme on this line will see 

their education-technology returns compound. 

I should also note what the infrastructure question is not, or at least not 

primarily, about. It is not primarily about the cloud. The temptation to build 

national AI education around a centralised cloud architecture, with every 

child's query travelling to a data centre in Hyderabad or Mumbai and back, 

is the engineer's instinct, and it is wrong for this application. The latency is 

bad, the cost scales poorly, the connectivity assumptions do not hold, and 

the privacy implications of having every minute of every Indian child's 

learning funnelled through a single architecture are troubling. The right 

architecture is substantially on-device, with models small enough to run 

locally on modest hardware, and with central systems used for 

orchestration, content updates, teacher dashboards, and aggregate 

analytics — not for every interaction. This is a technical choice with 

civilisational implications, and I would urge the policy-makers who read 

this to make it deliberately and early, before procurement decisions quietly 

make it for them. 

IX.  Content, safety, and the languages of 
India 
THE  best device in the world is a brick without content worth running on 

it. The best content in English is of limited use in a Class 3 classroom in 

rural Odisha. And the safest content library can be poisoned in a day by one 
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ill-supervised model update. Content, safety, and language are three of the 

thickest questions the roadmap must answer, and they are the questions on 

which the quality of the eventual learning will most depend. 

On language, the direction is unambiguous. Every AI tutor deployed into 

Indian schools must, from day one, operate fluently in at least the twenty-

two scheduled languages of the Indian Constitution, with first-class support 

for English and Hindi, and with rapid expansion to the major tribal 

languages in which children across the country actually receive their earliest 

education. The Bhashini mission, the CDAC institutions, and the AI4Bharat 

project at IIT Madras have together put the country in a position of strength 

on Indian-language AI that few other linguistically diverse nations enjoy. 

The central government's procurement criteria for any classroom AI 

deployment should require, as a hard condition, that the tutor operates in 

the medium of instruction of the classroom it is deployed into. A Hindi-only 

or English-only deployment is simply not acceptable for a country of our 

linguistic character. 

On content, the work ahead is large but tractable. The NCERT 

curriculum, across all subjects and all grades, must be converted into an AI-

native form — with structured learning objectives, practice problems at 

every sub-topic, explanations at three or four difficulty levels for every 

concept, and rich multimedia where the subject warrants it. The scale is 

considerable — perhaps thirty thousand distinct learning objectives across 

the K-12 curriculum — but the production process is now itself AI-assisted, 

and the cost is within the reach of a single five-year central mission. A 

National AI Education Content Repository, maintained by NCERT with an 

open-licensing framework so that private publishers and state SCERTs can 

extend it in their languages and contexts, is the natural home for this work. 

On safety, the standards must be explicit and enforced, and I will name 

them directly. First, no advertising in a child's AI tutor, of any form, ever. 

The attentional economy that has done so much damage to adult social 
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media must not be allowed anywhere near a primary school child. Second, 

strict data minimisation: the tutor captures what is necessary to personalise 

learning and to feed the teacher's dashboard, and no more, and it does not 

share that data with third parties under any circumstances. Third, rigorous 

content filtering, with human-reviewed guardrails on every topic that 

touches violence, sexuality, self-harm, or divisive political content. Fourth, 

a right to explanation — any child or parent can ask, at any time, why the 

tutor did what it did, and receive an answer in plain language. Fifth, periodic 

independent audits of every deployed system, with results published, and 

with an obligation on the vendor to fix what the audit finds. These are not 

exotic standards. They are the basic hygiene of running AI in a classroom, 

and they should be written into procurement contracts in a way the vendor 

community cannot wriggle out of. 

There is one further safety question that deserves to be named, because 

it is the one parents ask me about most often and the one policy 

conversations handle least well. What happens to a child's critical 

judgement if she grows up with a machine that always has an answer? The 

fear is real, and the evidence from the early deployments is cautionary. 

Children who are given unmediated access to AI tutors, without the 

scaffolding the curriculum in this chapter describes, do in some cases 

develop an over-dependence on the machine — an unwillingness to struggle 

with a problem for the thirty seconds it takes to produce an original thought. 

The answer is not to remove the tutor. The answer is the pedagogy that 

surrounds it — the teacher who says, "Do not ask the tutor yet. Think for 

three minutes first" — and the explicit habits the curriculum builds. A child 

who has been taught, from Class 3, that the tutor is a tool and she is the 

thinker, will leave school at eighteen with her critical judgement intact and 

strengthened by the practice. A child who has been given the tool without 

the pedagogy will not. The difference, once again, is the teacher. 
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X.  Funding, governance, and the eighteen-
year horizon 
A  reform of this scope is a long game, and a long game requires a long-term 

financing and governance structure that survives changes of government, 

changes of policy priority, and the periodic bursts of enthusiasm and 

amnesia that characterise Indian public life. The existing NEP-linked 

funding envelopes, while respectable, are not sized for the ambition of the 

roadmap I have described. Nor is the current institutional structure, which 

divides responsibility across the Ministry of Education, the state 

governments, NCERT, the SCERTs, and a constellation of autonomous 

bodies, naturally suited to coordinating a programme that must be executed 

identically well in Kerala and in Manipur. 

On funding, the order of magnitude is unavoidable. A national AI-

education roadmap, covering devices, connectivity, teacher training, 

content production, platform engineering, and the recurring cost of 

deployment, will need a sustained commitment of around one to one-and-

a-half percent of GDP in education-technology-specific spending over the 

coming decade. This is in addition to, not instead of, the existing education 

budget. To those who find the number alarming, I would say two things. 

First, it is a small fraction of what a failure to prepare our children for the 

AI era will cost the economy by 2045. Second, the returns — in labour 

productivity, in innovation capacity, in taxable economic output — are well-

evidenced by comparable investments in other education systems, and they 

begin to compound within a single political cycle, not over generations. 

On governance, I would propose a single, time-bound National AI 

Education Mission, established as a body with a legislated existence of 

fifteen to twenty years, reporting jointly to the Ministry of Education and to 

the Prime Minister's Office. The mission is the single point of accountability 

for the roadmap's execution. It does not displace NCERT, the SCERTs, or 
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the state governments — it coordinates them, funds them against specific 

deliverables, and publishes, every quarter, a public dashboard of progress 

against clearly defined metrics. The metrics must include FLN attainment, 

AI-literacy attainment by grade, teacher certification rates, device 

deployment, and — importantly — the equity gap between the best-served 

and worst-served districts. A mission whose dashboard shows rising 

average performance but widening inequity is failing at its central purpose. 

The mission should operate on the eighteen-month-plan-eighteen-year-

horizon principle I have described elsewhere in this book. The eighteen-year 

horizon allows the generation of children currently in kindergarten to pass 

entirely through the reformed system and to graduate as its first full 

product. The eighteen-month plans — twelve successive plans across those 

eighteen years — allow course correction, political accountability, and the 

flexibility to respond to technology developments we cannot today foresee. 

It is the horizon used by our best-run public-sector undertakings, and it is 

the horizon a reform of this scale demands. 

One further governance point, and it matters a great deal. The mission 

must be led by educators, not technologists. The best technologist in India 

is not the right person to run a classroom reform, however brilliant her 

engineering. The chairperson of the mission should be a serving or former 

educator of unimpeachable standing — a school headmistress, a SCERT 

chief, a vice-chancellor of a teacher-training university — with 

technologists, officials, and industry figures in supporting roles. The 

moment this chain of command inverts, the mission will begin to optimise 

for the metrics technology people understand — device uptime, user 

engagement, model benchmarks — rather than the metric the country 

actually needs, which is whether the children are learning. 
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XI.  The private-school, parent, and civil-
society dimensions 
GOVERNMENT  schools educate roughly half of India's children; 

private schools educate the other half, and civil society operates in the 

spaces between. A national roadmap that speaks only to government is a 

roadmap missing half its audience. The rest of this section covers the three 

other constituencies whose actions will determine whether the vision of this 

chapter is realised. 

Private schools, particularly in the mid-fee and low-fee categories, are in 

many ways easier to reform than government schools — they have more 

institutional agility, they have parents who will pay for improvement, and 

they have governance structures that can turn on a sixpence. The risk in the 

private sector is not slow adoption. The risk is fragmented, competing, 

uneven deployment — each school chain buying a different AI product, 

optimising for different metrics, producing graduates whose actual 

capabilities vary wildly despite their schools' similar marketing. The 

central-government intervention that would help most is a voluntary 

national framework: a set of AI-education capability standards, by grade, 

that any school — government or private — can choose to certify against. 

Schools that meet the standard display the certification. Schools that do not, 

do not. Parents, over time, will vote with their fees. The NEP's existing 

School Quality Assessment and Assurance Framework could be extended to 

include the AI-education dimension with relatively modest additions. 

Parents are the constituency most often forgotten in these 

conversations, and most central to its success. An Indian parent in 2026, 

whether in a Lucknow LIG colony or a Bangalore gated community, is 

anxious about AI in ways that are both legitimate and poorly informed. She 

worries her child will be "left behind" without exposure to AI; she also 

worries that too much screen time will rot his attention; she worries the 
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machine will give him the answers and prevent him from learning; she 

worries equally that her own children will lack skills their wealthier peers 

are getting. A national programme of parent education — delivered through 

schools, through the state-language media, through the network of civil-

society organisations that already work in education — is essential. The 

message must be specific and honest. AI tutoring, done well and with the 

right teacher-support, helps your child. Unmediated AI exposure, on a 

screen without supervision, hurts your child. Here is how to tell the 

difference, and here is what to expect from your school. 

Civil society — the NGOs, the teacher collectives, the Pratham-like 

organisations that have quietly built much of what is best in modern Indian 

primary education — is the ecosystem that will make or break the roadmap's 

execution in the hardest-to-reach places. The central mission's funding 

should include, as a deliberate line item, support for civil-society 

organisations running on-the-ground pilots, teacher-support programmes, 

and parent-community interfaces in under-served districts. These 

organisations know things the state does not — they know which teacher in 

which block will be the right peer mentor, they know which mother in which 

village needs to be convinced first for the mothers of the next ten households 

to follow. Their knowledge is civilisational infrastructure that neither the 

market nor the state is well-suited to produce. 

There is one civil-society role I would draw particular attention to: the 

role of the grandparent. In many Indian homes, the grandparent — more 

often the grandmother — is the adult most present in the child's afternoon, 

the one who sits with the homework, the one who hears about the day. The 

single most underrated AI-literacy intervention in this country would be a 

light-touch programme — delivered through Anganwadi centres, through 

religious institutions, through the senior-citizen associations — that equips 

grandmothers with the vocabulary and the confidence to have the AI 

conversation with the eight-year-olds in their care. The child who comes 



R E I M A G I N I N G  R E A L I T Y 

159 

home and tells her grandmother what the tutor said today, and whose 

grandmother says, "Acha, and did you believe it?" has received an AI-

literacy lesson worth five of the ones her school can provide. Never 

underestimate the grandmother. 

XII.  What the first five years should look like 
I  want to close this chapter by being as concrete as I can about the first five 

years of the roadmap — the period from 2026 to 2031 — because these are 

the years in which political will, institutional design, and early execution 

either produce the momentum that carries the reform through the following 

decade, or produce the drift that quietly kills it. What follows is my best 

sketch of a phased execution plan, with the caveat that it should be adapted 

to each state's starting point and that the central mission's primary job in 

year one is precisely that adaptation. 

Year one is the year of architecture. The National AI Education Mission 

is established by statute. The National AI Teacher Institute is launched, with 

its first curriculum published and its first cohort of state trainers certified. 

The content repository project begins at NCERT with the Class 3 to Class 5 

foundational literacy and numeracy content as its first deliverable. Device 

and connectivity procurement frameworks are finalised at the central level 

and communicated to the states. A carefully chosen set of five pilot districts 

— one each from a large state, a small state, a hill state, a north-eastern 

state, and a southern state — is identified for full-stack deployment in year 

two. The mission dashboard goes live at a public URL and begins publishing 

its first metrics. 

Year two is the year of pilot. In the five pilot districts, every government 

primary school receives its first wave of devices, its first wave of teacher 

training, its first version of the AI tutor. The pilot is instrumented heavily — 

we measure everything, publish openly, and correct course as the schools 
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tell us what does not work. By the end of year two, we have real data from 

real Indian classrooms on what works, what needs redesign, and what cost 

is actually sustainable at scale. This is the year in which the plans made in 

year one meet the ground, and in which the gap between the document and 

the classroom begins to close. 

 
Figure 18.2   The Five-Year Execution Plan — from national architecture to 

classroom impact. 

Year three is the year of scale-out for primary. The lessons from the pilot 

districts are folded into a refined national deployment, and the programme 

expands to every district in each participating state. Primary education — 
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Classes 3 to 5 — is the priority focus for year three, because this is where the 

foundational literacy and numeracy mission is most urgent and where the 

AI tutor has its largest marginal impact. By the end of year three, the 

majority of India's government primary schools should have the device-

and-tutor baseline in place, with the teacher-training pipeline running at 

full volume to support it. 

Year four is the year of middle-school deployment and elective design. 

The AI Literacy and Computational Thinking subject for Classes 6 to 8 is 

rolled out across the same districts that completed year three primary 

deployment. The three secondary-stage electives — AI and Society, Applied 

AI, Data and Design — are finalised, their textbooks written, and their 

teachers certified. The secondary-stage pilot begins in a selected set of 

schools. Device density at the middle and secondary stages moves toward 

one-to-one, with students beginning to carry their learning devices between 

school and home. 

Year five is the year of consolidation, review, and the first public 

reckoning. The mission conducts a comprehensive external evaluation, 

inviting international education researchers to join Indian institutions in 

producing a public report on what has worked, what has not, what must 

change, and what the next five-year horizon should look like. The 

graduating Class 5 cohort in year five — who began Class 3 in the 

foundational year of the reform — is tested against the FLN benchmark, and 

the result, whatever it is, is published honestly. The secondary-stage 

electives complete their pilot and are finalised for national roll-out. The next 

five-year plan is drafted, funded, and begins implementation in year six. 

None of this is easy, and none of it is out of reach. We have done larger 

things. The national immunisation programme, the Aadhaar enrolment, the 

JAM trinity of bank account, mobile, and identity, the GST roll-out, the 

recent foundational literacy mission — each of these was, in its moment, a 

logistical undertaking of comparable or greater scale, and each succeeded 
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well enough to transform some part of how this country operates. The AI-

education roadmap is, in the end, a programme of the same character — an 

instrument of state capacity deployed in service of the long-term human 

capital of the nation. The question is not whether we can execute it. The 

question is whether we choose to. 

XIII.  A closing scene 
I  want to end where I began. In August 2025, I watched eleven children in 

Barabanki quietly fall away from a subtraction lesson their teacher did not 

have time to save them from. I want to close with a scene I saw eight months 

later, in April 2026, in a different government school about eighty 

kilometres away, in a district where one of the early pilot deployments had 

begun. 

A Class 3 classroom, thirty-one children on mats, a teacher — her name 

is Rukmini-ji — walking among them with a tablet in her hand. Each child 

has a tablet of her own, a ruggedised device with a green plastic case. The 

tutor on the tablet, in Hindi, is working with each child on subtraction with 

borrowing. A boy in the second row has just produced a wrong answer, and 

I watch as the tutor pauses, offers a gentle re-explanation using a different 

example, and invites him to try again. He tries, and gets it right, and a small 

animation of a sun rising lights up his screen. He looks up at Rukmini-ji, 

who has seen it on her dashboard already, and who gives him the briefest 

nod. He looks down and moves on to the next problem. 

Two rows behind him, a girl is struggling with a harder concept than her 

peers — she is already on two-digit by two-digit multiplication. The tutor is 

pacing her appropriately, and her questions, when I glance at her screen, 

are interesting ones. Rukmini-ji has seen her too. She sits down beside the 

girl for thirty seconds, asks her something I cannot hear, listens to the 

answer, and moves on. The girl is beaming. So is Rukmini-ji. So am I. 
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The girl is eight. In 2036, she will be eighteen, and she will walk out of 

some college or other into a labour market we cannot today fully imagine. If 

we are wise, and patient, and willing to do the hard work this chapter has 

described, she will walk out ready — ready to work with machines without 

being diminished by them, ready to reason carefully in a world of confident 

lies, ready to contribute to a country that has finally given every one of its 

children what it has always owed them. If we are not wise, or patient, or 

willing, she will walk out into the same labour market as the eleven children 

I lost in Barabanki, and the loss will compound across fifty years of her 

working life and across two hundred million of her contemporaries. The 

choice is not the technology's to make. The choice is ours. The children are 

waiting to find out what we decide. 
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Three decisions for the reader 

1. If you run a school, pilot an AI tutor in one grade 
this academic year. 
Do not wait for a national framework, a state circular, or a perfect 

vendor. Choose one grade — Class 3 is my recommendation — select 

a single well-reviewed AI tutor that operates in your medium of 

instruction, deploy it with strong teacher supervision for one 

academic year, measure the results against your existing baselines, 

and publish what you learn. Every school that runs a credible pilot in 

2026 becomes a node in the institutional memory the country will 

need in 2028. Every school that waits adds to the drag. 

2. If you are a policy-maker, fund the teacher before 
the technology. 
For every rupee of proposed spending on devices, content, and AI 

platforms in your state's education budget, set aside at least one rupee 

for teacher training, peer mentorship, and career-incentive redesign. 

A deployment whose teacher-training budget is less than its 

technology budget is a deployment that will fail quietly and 

expensively. The political temptation is to announce the devices; resist 

it. Announce the teachers. 

3. If you are a parent, have the AI conversation with 
your child this week. 
Sit with your child — whatever her age between eight and eighteen — 

and ask her what she thinks the machine on her phone is, how it 

works, and what it gets wrong. Listen more than you speak. If she is 

eight, be amazed at how much she already knows. If she is fifteen, be 

humble about how much more she may know than you do. The 
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national roadmap will take years; the conversation in your own home 

will take twenty minutes and will matter for the rest of her life. Do not 

outsource it to her school. 
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via every desk in between. 

For every complex problem, there is 
an answer that is clear, simple, and wrong. 
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I  was invited, in the winter of 2025, to a closed-door roundtable in New 

Delhi organised by a body I will not name, to discuss what the government 

of India ought to do about artificial intelligence in schools. The room held 

twenty-two people — an additional secretary, two joint secretaries, a 

director from NITI Aayog, a senior figure from NCERT, three vice-

chancellors, four founders of education-technology companies, a 

distinguished school principal, two retired IAS officers who had built state 

education systems, a handful of journalists, and me. The discussion lasted 

three hours and was, in its way, excellent. When I walked out of Shastri 

Bhavan that evening onto Rafi Marg, I was struck by a disquieting 

realisation. In three hours of conversation about a reform that will affect 

two hundred and fifty million children, we had not once discussed how the 

reform would actually reach them. 

We had discussed, at some length, whether a Class 3 child should begin 

her AI exposure through Scratch or through conversational agents. We had 

discussed the merits of different pedagogical frameworks. We had argued 

about whether coding should be taught as a separate subject or integrated 

across the curriculum. These were not unworthy discussions. But the 

question of how, precisely, a decision taken in the room we were sitting in 

would translate into Sunita-ji altering her Monday morning lesson in a 

government primary school in Barabanki — that question was not on the 

agenda. In my notebook, on the way home that evening, I wrote a single 

line: “The gap between policy and the child is the work.” Everything in this 

chapter is an attempt to begin closing that gap. 

The preceding chapter set out what Indian children should learn, grade 

by grade, and why. This chapter is about the machinery that would actually 

make it happen. I write it with some hesitation. I am not a civil servant, and 

the operational mechanics of Indian education policy are the life’s work of 

people who have forgotten more about Centrally Sponsored Schemes than I 

will ever learn. But I have spent enough years watching technology reforms 
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either succeed or founder on precisely these mechanics that I believe the 

technologist’s and the builder’s vantage is worth offering here, alongside the 

civil servant’s. What follows is a playbook — not a wish-list, not a manifesto, 

but an operational plan for the Prime Minister’s Office and the Ministry of 

Education to implement India’s AI-education reform in a way that could 

credibly reach every government school in the country within a single five-

year horizon. 

I.  The policy gap — what NEP 2020 says, and 
does not say 
THE  National Education Policy of 2020 is, as I observed in the previous 

chapter, an extraordinarily thoughtful document. It names coding from 

Class 6. It speaks of experiential learning, of reduced curriculum load, of 

teacher autonomy. It embraces digital initiatives — DIKSHA, Bhashini, the 

Academic Bank of Credits — as infrastructure for the decade ahead. It has 

also, quietly, become the reference text against which every subsequent 

education reform in this country is measured. Nothing I propose in this 

chapter contradicts the NEP. Everything I propose is, I would argue, the 

operational specification the NEP itself implies but does not directly write. 

The gap between the NEP and an operational AI-education policy is not 

philosophical. It is structural. The NEP is a statement of direction. What the 

country now needs is a delivery architecture — a clear specification of which 

arm of government is responsible for which component of the reform, what 

its budget is, how it reports progress, how it coordinates with the other 

arms, and how it is held accountable when the reform slips. The policy 

community in this country has spent the five years since 2020 producing 

excellent framework documents, model curricula, and advisory guidelines. 

It has spent less time — though this is beginning to change — on the less 
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glamorous work of building the delivery machine. The remainder of this 

chapter is about the delivery machine. 

Let me name the three specific gaps that the current policy landscape 

has not yet closed. First, there is no single body in the Indian state whose 

job it is to own the AI-education reform end-to-end. Responsibility today is 

diffused across the Ministry of Education, NCERT, NIEPA, the National 

Council for Teacher Education, the Central Board of Secondary Education, 

the state governments and their SCERTs, NITI Aayog’s various education 

verticals, MeitY’s Bhashini and India AI missions, the PSA’s office, and the 

Prime Minister’s Office itself. When responsibility is spread across twelve 

bodies, the thing being governed is governed by nobody in particular. 

Second, there is no dedicated funding line in the Union Budget for the 

capital and recurring costs of a nationwide AI-education rollout. Relevant 

spending happens within Samagra Shiksha, within the PM-SHRI scheme, 

within the India AI allocation under MeitY, and within various state budgets 

— each with its own sanction process, its own reporting format, and its own 

political sponsors. A reform that depends on five budget lines 

simultaneously releasing funds in sync is a reform that, in practice, does not 

get funded. 

Third, there is no standards body whose output has legal force in 

determining what an AI tutor in an Indian classroom is allowed to do, what 

data it is allowed to capture, how it must be audited, and what happens 

when it fails. The draft Children’s AI Safety guidelines circulating in 

industry working groups are well-intentioned but non-binding. In the 

absence of binding standards, the market will settle on whichever product 

is cheapest, most visible, or best-connected — none of which is a proxy for 

whichever product is best for the child. 

Closing these three gaps — a single owner, a dedicated funding line, and 

binding standards — is the organising purpose of the operational playbook 
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in this chapter. Everything that follows is an elaboration of how, specifically, 

the Centre should close each of them. 

II.  The institutional landscape — who does 
what today 
BEFORE  one can design a new institutional architecture, one must be 

honest about the existing one. The institutional landscape of Indian school 

education is dense, layered, and the product of seventy-five years of 

accretion. Nothing in what follows can be implemented without engaging 

with this landscape constructively. The attempt to bypass existing 

institutions — to set up a parallel structure that claims to do their job better 

— has been tried many times in the history of Indian public administration, 

and it has failed more often than it has succeeded. 

Let me walk through the principal actors, each with a one-paragraph 

description of what they do today and what role they would play in an AI-

education reform. I write this section for readers who are not IAS officers, 

and who may therefore find the alphabet soup of Indian education 

governance opaque. For those who live inside this machinery, most of what 

follows will be familiar; I hope they will forgive the primer, and perhaps find 

a few suggestions about sequencing useful. 

The Ministry of Education — the MoE, formerly the Ministry of Human 

Resource Development — sits at the top of the Centre’s school-education 

architecture. It is headed by a Cabinet Minister and a Minister of State, with 

a Secretary as its senior administrative officer. Within the MoE, the 

Department of School Education and Literacy is the relevant vertical. In any 

AI-education reform, the MoE is the political sponsor and the final 

accountability holder at the Centre. It does not, typically, run programmes 

directly — it designs them, funds them through its schemes, and delegates 

execution to autonomous bodies and to the state governments. 
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The National Council of Educational Research and Training — NCERT 

— is the Centre’s primary curriculum and textbook body. It was established 

in 1961 and has, for most of its history, been the authoritative author of the 

framework from which CBSE textbooks are written and from which most 

state boards derive their own materials. For an AI-education reform, 

NCERT is the natural home of the new curriculum, the new textbooks, and 

the teacher-facing materials. Its existing capacity is real but stretched; a 

significant augmentation of its AI-education cell would be required in year 

one of the reform. 

The National Institute of Educational Planning and Administration — 

NIEPA — is the Centre’s planning and research body for education 

administration. It trains education officers, conducts policy research, and 

has produced much of the evidence base on Indian school-system 

performance. In the reform, NIEPA would house the evaluation arm — the 

independent research function that measures progress, identifies what is 

working, and publishes findings that the mission cannot suppress for 

political reasons. 

The National Council for Teacher Education — NCTE — regulates 

teacher-training programmes across the country. It sets the norms that 

teacher-education colleges must meet, recognises new institutions, and 

accredits programmes. The NCTE’s cooperation is essential for revising the 

pre-service teacher curriculum to include AI pedagogy; without it, every 

B.Ed. programme in the country will continue producing teachers prepared 

for a twentieth-century classroom. The NCTE is also the body that would 

underwrite the in-service certification scheme I described in the previous 

chapter. 

The Central Board of Secondary Education — CBSE — is the largest 

national school board, with a presence in every Indian state and a growing 

international footprint. CBSE schools number roughly thirty thousand and 

educate approximately thirty million children. CBSE sets examinations, 
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prescribes textbooks, and in recent years has been a willing early adopter of 

curriculum innovation — it introduced AI as a subject at the secondary level 

in 2019, ahead of most state boards. In the reform, CBSE is a natural pilot 

partner and a model for state boards to learn from; its constraints are that 

it reaches only a portion of the system, and that its schools skew urban and 

middle-class. 

The state governments — of which there are twenty-eight, plus eight 

union territories — are the primary employers of school teachers in the 

country, the primary operators of government schools, and the primary 

designers of curricula for state-board schools. Education is on the 

Concurrent List of the Constitution, which means both the Centre and the 

states have jurisdiction, but the ground-level machinery is overwhelmingly 

state-run. A reform that does not bring state governments along is a reform 

that affects at most the CBSE schools and the Kendriya Vidyalayas, and 

leaves the bulk of Indian children untouched. 

Within each state, the State Council of Educational Research and 

Training — the SCERT — is NCERT’s counterpart. The SCERTs vary wildly 

in quality and capacity: Kerala’s and Tamil Nadu’s are among the best in the 

country and arguably among the best in the developing world; several 

others are chronically under-resourced and under-staffed. Beneath the 

SCERT sits the District Institute of Education and Training — the DIET — 

of which there are roughly six hundred and fifty in the country, one per 

district. DIETs are the delivery arm of teacher training at the district level, 

and they will be the crucial choke-point for the AI-teacher-training mission 

I will describe shortly. 

NITI Aayog, MeitY, the Principal Scientific Adviser’s office, and the 

Prime Minister’s Office itself are the horizontal coordinators across these 

vertical bodies. NITI Aayog produces strategy papers, coordinates centre-

state initiatives, and runs the Atal Innovation Mission — whose Atal 

Tinkering Labs have put basic making-and-coding infrastructure into 
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thousands of schools, providing a valuable precedent for the AI-education 

rollout. MeitY runs the India AI Mission, the Bhashini language AI 

programme, and the MyGov platform that could serve as parent-

engagement infrastructure. The PSA’s office brings scientific advice and, 

importantly, convenes the inter-ministerial conversations that individual 

ministries cannot host alone. The PMO is where the reform ultimately either 

gets prioritised into actuality or quietly dies for want of political attention. 

This is a rich ecosystem. It is also a complicated one. The reform I am 

proposing does not require a new body to replace the existing ones. It 

requires a single coordinating body — the National AI Education Mission I 

will detail in the next section — whose job is to activate the existing 

machinery toward a shared purpose, with clear accountability lines, 

adequate funding, and the political sponsorship to make the twelve actors I 

have just listed actually work as a system rather than as twelve parallel silos. 

III.  The National AI Education Mission — 
statutory design 
I  propose that the Centre establish, in the current financial year, a statutory 

mission — the National AI Education Mission, which I will refer to as 

NAIEM — as the single coordinating body for the reform. It should be 

created through an act of Parliament, or at minimum through a Cabinet 

decision with a legislated resolution following within twelve months. The 

statutory foundation matters because it protects the mission from the 

budget cuts, scope creep, and leadership turnover that have killed earlier 

reform efforts. A mission that lives on the annual sufferance of the Finance 

Ministry will not survive the first change of government. A mission that lives 

in statute, with a legislated existence of fifteen to twenty years, will. 

The mission’s design should be informed by the best precedents in 

recent Indian public administration. The Unique Identification Authority of 
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India, which built Aadhaar, is the single closest analogue — a time-bound 

mission with a statutory charter, a first-rate technical team, and a political 

sponsor who protected it through its early, difficult years. The National 

Health Authority, which has built the Ayushman Bharat digital mission, is 

another. The GST Council is a third, though its governance model is more 

complex because it must accommodate state finance ministers at the 

decision table. NAIEM should draw from all three: the technical credibility 

of UIDAI, the delivery discipline of the NHA, and the federal legitimacy of 

the GST Council. 

The mission’s governance structure, as I would design it, is as follows. 

At the top sits the Governing Council — chaired by the Prime Minister, with 

the Minister of Education as Vice-Chair, and including the Union Ministers 

of Finance, Electronics and Information Technology, and Skill 

Development, along with six chief ministers on a rotating two-year basis to 

ensure federal balance, the Vice-Chairperson of NITI Aayog, the Principal 

Scientific Adviser, and six independent members drawn from the education, 

technology, and children’s rights communities. The Council meets twice a 

year. Its decisions are binding on all constituent bodies of the mission. 

Beneath the Council sits the Executive Committee — chaired by a Chief 

Executive Officer who holds the rank of Secretary to the Government of 

India, and who serves a fixed five-year term that can be renewed once. The 

CEO is the operational head of the mission, with an independent budget, an 

independent cadre of officers drawn on deputation from central services 

and from the private sector on fixed-term contracts, and the authority to 

issue binding guidelines to participating institutions. Reporting to the CEO 

are four mission directors — for Curriculum and Content, for Teacher 

Capacity, for Infrastructure and Platforms, and for Evaluation and Equity 

— each of whom holds a rank equivalent to Additional Secretary. 
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Figure 19.1   National AI Education Mission — proposed governance 

architecture. 

The mission’s statutory instrument should include five specific 

authorities that together distinguish it from a mere advisory body. First, the 

authority to issue binding standards for AI-education products deployed in 

government and government-aided schools, with non-compliance 

triggering loss of procurement eligibility. Second, the authority to disburse 
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direct grants to state governments, SCERTs, DIETs, NCERT, NIEPA, and 

NCTE under the mission’s own budget line, on the basis of proposals 

evaluated against transparent criteria. Third, the authority to establish, 

operate, and continuously update a National AI Education Content 

Repository whose materials are free for use by any Indian school, public or 

private. Fourth, the authority to commission and publish independent 

evaluations of its own performance, with legal protection for evaluators 

against retaliation. Fifth, the authority to coordinate, though not to direct, 

private-sector and civil-society deployments through a voluntary 

accreditation framework. 

On the question of where the mission should be housed physically, I 

would counsel caution. The default instinct in Delhi is to place new missions 

inside the building of whichever ministry has the strongest political claim 

on them. That default would, in this case, be a mistake. A mission that lives 

inside Shastri Bhavan will behave like an extension of the Ministry of 

Education, which it should not be; it is meant to coordinate across 

ministries, and physical co-location with one of them will compromise that 

coordination. A better model is the one used by UIDAI in its early years — a 

separate office, architecturally and administratively, with strong reporting 

lines into the Cabinet Secretariat and the PMO, and deliberate arm’s-length 

from any single ministry’s day-to-day culture. Gurugram, Bengaluru, or 

Hyderabad would each serve; Delhi is acceptable if the office is physically 

distinct. 

One last design point, and it is perhaps the most important. The 

mission’s CEO must be, above all else, an educator. The temptation in Delhi 

will be to appoint a celebrated technologist, a retired secretary with a 

technology portfolio, or a senior corporate executive — and there are 

plausible candidates in each category. It would still be a mistake. The 

mission’s single hardest problem is not a technology problem; it is a 

delivery-to-the-classroom problem. The person at the top of the 
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organisation must be somebody who has spent her career worrying about 

teachers, children, and learning outcomes, with technologists in strong 

supporting roles. If the inverse chain of command is established, the 

mission will begin, within twenty-four months, to optimise for the metrics 

technologists understand — engagement, user retention, platform uptime 

— rather than the metric the country actually needs, which is whether 

children are learning more than they were before. 

IV.  The fiscal architecture — paying for the 
reform 
EVERY  serious reform in Indian public policy succeeds or fails on a 

question of money, and the money question for AI education is both larger 

and more tractable than the current policy conversation has acknowledged. 

Let me state plainly what the reform costs, where the money comes from, 

and how it should flow through the system. 

The total fiscal envelope for a five-year rollout of the AI-education 

reform, covering all government and government-aided schools, would run 

to approximately one hundred and twenty thousand crore rupees over the 

five-year horizon, or around twenty-four thousand crore a year. This is the 

number my own rough costing produces, built up from the following 

components: device procurement at approximately forty thousand crore 

over five years for roughly fifty million learner-devices; connectivity and 

power infrastructure at fifteen thousand crore; content production and 

platform engineering at ten thousand crore; teacher training and 

certification at twenty thousand crore; mission operations, monitoring, and 

evaluation at five thousand crore; and a contingency and equity fund at 

thirty thousand crore to compensate states that begin from a weaker 

baseline. These numbers will be refined by officers with better access to the 
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procurement data than I have, but the order of magnitude — roughly a 

quarter of the annual education budget over five years — is, I believe, robust. 

To those who find twenty-four thousand crore per year alarming, two 

observations. First, as I noted in the previous chapter, this is around one to 

one-and-a-half percent of GDP in education-technology-specific spending 

at a moment in history when the returns to such spending are demonstrably 

larger than at any point in the past century. Second, and more 

pragmatically, the Centre does not need to find all of this money new. A 

significant portion — perhaps forty percent — can be reallocated from 

existing education-technology line items in Samagra Shiksha, PM-SHRI, 

the Kendriya Vidyalaya and Navodaya Vidyalaya budgets, and the state-

government counterparts. What is required is the political decision to 

consolidate those line items under the mission’s coordination, with a net 

fresh allocation of approximately fifteen thousand crore a year on top. 

The architecture of how this money should flow is at least as important 

as its total quantum. India has tried, with mixed success over the decades, 

a variety of fiscal transfer mechanisms for education. Centrally Sponsored 

Schemes, in which the Centre funds a defined share and the states match it, 

have been the dominant model under Samagra Shiksha. They work 

reasonably well when the political cycles of the Centre and the states are 

aligned, and less well when they are not. Direct grants to autonomous 

bodies, as with UIDAI or NHA, work well for centralised delivery but do not 

translate automatically into state-level execution. Finance Commission 

devolution allows states discretion but makes it hard to tie funds to specific 

outcomes. 

My proposal is a hybrid, specifically designed to work with the Indian 

federal structure as it actually operates. The mission should receive its own 

budget line from the Centre, with sixty percent of that budget disbursed to 

states as outcome-linked grants — with clear, pre-published metrics on 

device deployment, teacher certification, and learning outcomes — and the 
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remaining forty percent spent centrally on content, platforms, and the 

mission’s own operations. States that meet the outcome metrics receive 

their tranche on time; states that do not receive a reduced tranche and 

technical support from the mission to close the gap. States that 

systematically underperform over three years receive a special-category 

intervention in which the mission works directly with the district 

machinery, bypassing the state bureaucracy, until performance recovers. 

This outcome-linked model will be politically sensitive — it inevitably 

creates visible rankings of state performance, and no chief minister enjoys 

being ranked near the bottom of anything — but it is the only model I have 

seen work in Indian public administration for a reform of this scale. The 

foundational literacy and numeracy mission Nipun Bharat has used a 

version of this approach, and the early evidence suggests it is producing real 

improvements in state effort. The AI-education reform should build directly 

on the Nipun Bharat mechanics rather than inventing its own. 

One further fiscal instrument deserves mention. An Equity Fund of 

approximately thirty thousand crore over five years should be carved out of 

the mission’s total budget, explicitly and visibly, to support the states and 

districts with the weakest starting baselines — which today would include 

large parts of Uttar Pradesh, Bihar, Jharkhand, Odisha, Madhya Pradesh, 

Chhattisgarh, Rajasthan, the North-Eastern states, and the aspirational 

districts identified under the NITI Aayog programme. The Equity Fund 

should pay for additional device density, intensive teacher mentorship, 

infrastructure upgrades, and remedial content development in these areas. 

It is the fiscal instrument through which the mission signals that the reform 

is not merely about raising the national average but about closing the gap — 

between the best-served child and the worst-served, between the urban and 

the rural, between the advanced states and the lagging ones. 
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V.  Procurement and the Digital Public 
Infrastructure approach 
HOW  the Centre procures the devices, platforms, and content that will 

reach the classroom is, alongside fiscal architecture and teacher capacity, 

one of the three determining variables of the reform’s success. Procurement 

in Indian public administration has a mixed history. At its best, it has 

delivered extraordinary outcomes at extraordinary scale — the Aadhaar 

enrolment machinery, the UPI transaction infrastructure, the COVID 

vaccine rollout. At its worst, it has produced expensive systems that serve 

the vendor community better than they serve the citizen. The AI-education 

reform cannot afford the second kind of procurement. 

The model I recommend is an extension, into the education domain, of 

the Digital Public Infrastructure approach that has made India’s technology 

stack the envy of much of the developing world. DPI, as it has emerged from 

the experiences of Aadhaar, UPI, and DigiLocker, rests on four principles: 

open standards, interoperability, a thin public layer with private innovation 

on top, and explicit protection of user sovereignty. Every one of these 

principles applies directly to AI-education procurement, and applying them 

well produces an architecture that looks quite different from the vendor-led 

procurement that currently dominates global educational technology. 

What would AI education look like as Digital Public Infrastructure? At 

the centre sits a thin set of public components, open-sourced and 

maintained by the mission: the content repository, the learner-record 

format, the teacher-dashboard specification, the AI-tutor interaction 

protocol, and the privacy-and-safety audit framework. Any private vendor 

that wants to sell into government schools must conform to these standards. 

No vendor is allowed to lock students or teachers into proprietary formats, 

to extract user data for unrelated commercial purposes, or to disable 

functionality if a subscription lapses. The mission publishes reference 
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implementations of each component, with modest but sufficient capability, 

which becomes the floor that commercial vendors must exceed to be chosen. 

The procurement process itself should be built around framework 

agreements rather than individual school-by-school tenders. The mission 

issues a single national framework, after rigorous technical and pedagogical 

evaluation, under which five to eight approved vendors are qualified to 

supply AI tutors that meet the standards in each of the major Indian 

language groups. States and schools then procure from this pool, with prices 

pre-negotiated at the national level. This model gives schools choice, 

prevents single-vendor lock-in, drives down unit prices through scale, and 

ensures that every product deployed meets the same quality and safety 

threshold. 

A specific note on vendor diversity. The Centre should make a deliberate 

policy choice that at least half of the qualified vendors in any given category 

are Indian-owned and Indian-operated companies. This is not an argument 

against foreign vendors — several of them build excellent products and their 

competition sharpens the domestic industry — but a classroom AI platform 

processing the learning data of two hundred and fifty million Indian 

children is infrastructure whose predominantly foreign ownership would be 

strategically imprudent. The Indian education-technology industry has the 

capability to produce this infrastructure. The Centre’s procurement choices 

should actively cultivate that capability, much as the UIDAI’s procurement 

choices cultivated a domestic biometrics-and-authentication industry that 

did not substantively exist before it. 

One harder procurement question deserves direct engagement: the 

question of large language models. The AI tutors the reform will deploy rest, 

at their core, on underlying language models. The best of these models today 

are overwhelmingly produced by a small number of American and Chinese 

companies, with the European and Indian industries playing catch-up. The 

Centre has two reasonable paths. The first is to use the best available 
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models, wherever they come from, under strict data-residency and audit 

conditions, while investing to build domestic capability in parallel. The 

second is to privilege domestic models from day one, accepting some 

capability gap in the near term in return for sovereign control. My own view, 

which I offer with appropriate humility, is that the first path serves Indian 

children better in the short run, provided the parallel investment in 

Bhashini, in the IITs’ foundation-model work, and in the emerging private 

Indian AI labs is made with genuine seriousness and sustained over a 

decade. 

VI.  The legislative and regulatory layer 
A  reform that places sophisticated AI systems in the hands of two hundred 

and fifty million children must be governed by law that takes seriously both 

what those systems can do for those children and what they can do to them. 

The current legal landscape is adequate for some of the protections required 

and wholly inadequate for others. A legislative package is required, not as 

an impediment to the reform but as its essential complement. 

The Digital Personal Data Protection Act of 2023 provides the 

foundational framework for children’s data protection in India. It defines a 

child as any person under the age of eighteen. It prohibits the processing of 

a child’s personal data in a manner likely to cause any detrimental effect on 

the child’s well-being. It prohibits the tracking, behavioural monitoring, or 

targeted advertising directed at children. It requires verifiable parental 

consent for processing a child’s data. These are excellent provisions, and I 

would argue they are the legislative floor on which a classroom AI system 

must build. The operational question is how, precisely, the DPDP Act’s 

provisions are translated into standards that an AI-tutor vendor must meet 

before being qualified to sell into government schools. That translation is 
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the mission’s responsibility, working with the Data Protection Board once it 

is fully constituted. 

Beyond the DPDP Act, I would argue for a dedicated Children’s AI Safety 

Code — a subordinate regulation, issued under the mission’s statutory 

authority, that addresses the specific risks of AI systems in education that 

general data-protection law does not squarely address. The Code should 

cover at minimum six areas: first, content-safety guardrails with explicit 

lists of prohibited content categories and required human-review protocols; 

second, a prohibition on advertising of any form inside any AI system 

deployed in a school; third, transparency requirements that oblige any AI 

tutor to explain its outputs in plain language on request from a child, parent, 

or teacher; fourth, audit requirements including annual third-party audits 

whose summary results are published; fifth, incident-reporting obligations 

that require vendors to disclose harmful outputs, data breaches, and 

significant accuracy failures within a defined window; and sixth, a right to 

human appeal against any AI-generated evaluation that affects a child’s 

academic standing. 

The regulatory architecture implied by the Code needs its own 

institutional home. The mission’s Evaluation and Equity directorate can 

serve as the Code’s day-to-day regulator, but binding enforcement — the 

power to de-list a vendor, to fine a non-compliant school system, to order 

remedial action — should rest with a statutory body at sufficient distance 

from the mission’s own delivery responsibilities to be credible. The Data 

Protection Board is one candidate. A dedicated Children’s Online Safety 

Authority, proposed in several legal reform conversations over the past 

three years, is another. Either works; what is not acceptable is an 

architecture in which the mission both delivers the programme and judges 

its own compliance. 

One further legal question will surface within the first two years of the 

reform, and the Centre should prepare for it rather than be surprised by it. 
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The question is that of intellectual property in AI-generated educational 

content. When a child uses an AI tutor to help draft an essay, who owns the 

resulting work? When a teacher uses the mission’s platform to generate a 

lesson plan, is that lesson plan copyrighted to the teacher, to the state, or to 

no one? When a vendor’s model has been trained on Indian schoolchildren’s 

interaction data — under strict de-identification but still traceable in 

aggregate to Indian classrooms — does the Indian state retain any claim on 

the improved model that results? These are not academic questions; they 

are the questions that will determine, in a decade, whether the Indian AI-

education industry has genuinely captured the value of the reform or has 

merely served as a data source for foreign vendors. The mission should, 

within its first twelve months, publish a clear policy framework addressing 

each of them, in consultation with the Intellectual Property Appellate Board 

and the Ministry of Commerce. 

VII.  The delivery chain — from Shastri 
Bhavan to the Barabanki classroom 
A  statutory mission, an adequate fiscal envelope, and a sound legal 

framework together do not, by themselves, place a tablet in a child’s hands 

or change the way her teacher teaches. Between the Centre’s decision-

making and the classroom that decision is meant to reach, there are seven 

administrative layers. Each layer introduces a translation, a delay, and a 

probability of implementation failure. Understanding and deliberately 

managing this delivery chain is the single most under-appreciated 

discipline in Indian public administration, and I will spend some time on it 

here because no honest operational playbook can omit it. 
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Figure 19.2   The Seven-Layer Delivery Chain — from Shastri Bhavan to the 

classroom. 

The seven layers of the delivery chain, for a government primary school 

in a district like Barabanki, are as follows. The first is the Centre itself — the 

mission, the MoE, and the PMO. The second is the state government — in 

Uttar Pradesh’s case, the state’s Department of Basic Education, headed 
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politically by the state’s education minister and administratively by the 

Principal Secretary. The third is the State Council for Educational Research 

and Training. The fourth is the Directorate of State Educational Training — 

the SIE in several states — and its sub-state offices. The fifth is the district-

level education administration, typically headed by a District Education 

Officer. The sixth is the Block Resource Centre, which supervises schools 

across a block of a district. The seventh, and the layer at which the policy 

either becomes real or fails to, is the school itself — the headmaster and the 

teachers. 

Each of these layers has its own information system, its own reporting 

schedule, its own performance incentives, and its own survival dynamics. A 

memo issued from Shastri Bhavan in March does not simply appear on the 

noticeboard of the Barabanki school in April. It is interpreted by the state 

department, often with local modifications; it is then rephrased by the 

SCERT into training material; it is disseminated through the SIE and DIET 

networks into district-level training programmes; it is communicated from 

the DEO to the BRC; and it finally reaches the headmaster through a block-

level meeting at which several other directives are competing for her 

attention. Each translation introduces small but cumulative distortions. 

Each delay consumes weeks or months. 

The operational discipline required is to design each communication, 

each training module, each procurement template, and each evaluation 

protocol with explicit awareness of the seven-layer chain through which it 

will travel. Three specific techniques matter here. First, direct-to-school 

digital delivery for content, training, and monitoring. The mission should 

build, or more likely extend from DIKSHA, a direct channel through which 

its materials reach teachers’ and headmasters’ devices without going 

through the intermediate administrative layers. The administrative layers 

still matter — they will translate, adapt, and enforce — but the content and 
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training reach the teacher directly and simultaneously nationwide. This is 

the single most important delivery innovation of the reform. 

Second, designated mission coordinators at the state and district level, 

drawn from the existing cadres but given a clear mission-related mandate 

and reporting line. These officers — one at each state SCERT, one at each 

DIET — become the named owners of the reform within their geography. 

They attend monthly mission convenings. They hold their state and district 

colleagues accountable for reform milestones. They are the people the 

mission knows by name and can call directly when something is going 

wrong in their district. The pattern of naming specific officers with specific 

accountabilities, rather than relying on general-purpose departmental 

chains, has been the distinguishing feature of every successful large-scale 

reform in recent Indian administrative history, from the UIDAI enrolment 

drive to the Swachh Bharat construction programme. 

Third, a Rapid Response Unit at the mission with the authority to 

intervene when the chain breaks. Every large delivery programme produces, 

within its first year, a tail of districts, schools, or states where the standard 

process has failed to produce results. Rather than waiting for these to 

surface through the annual evaluation, the mission needs a small team — 

perhaps twenty officers, drawn from deputation and private-sector hires — 

that can travel to a failing district, diagnose the bottleneck, and either fix it 

in partnership with the local administration or escalate to the state 

government for political resolution. The Rapid Response Unit is the 

operational equivalent of a fire service. It should not be needed most of the 

time. When it is needed, it should be fast, respectful, and effective, and it 

should leave behind a local capability rather than create a dependency. 
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VIII.  Measurement, evaluation, and public 
transparency 
THE  reform will live or die on the honesty of its own measurement. There 

is, in every country that has attempted large-scale education reform, a 

powerful political incentive to misreport progress — to average the 

successful districts with the unsuccessful ones, to redefine the metric when 

the actual metric stops flattering, to release progress numbers without 

releasing the underlying data, to commission evaluations whose terms of 

reference guarantee a favourable finding. India has not been entirely 

innocent of these tendencies. An AI-education reform at the scale and 

ambition proposed here can only succeed if the Centre commits, from day 

one, to a measurement discipline more rigorous than it is politically 

comfortable with. 

The measurement architecture I propose has four components. The first 

is the mission’s own real-time operational dashboard, published at a public 

URL, updated at least weekly, showing the mission’s inputs and outputs at 

the state and district level: devices deployed, teachers certified, schools 

activated, active learner sessions, content coverage. This is the dashboard 

that demonstrates momentum; its numbers are large, the trends are mostly 

upward, and it answers the question ‘is the programme being delivered’. It 

does not, by itself, answer the harder question of whether children are 

learning more than they were before. 

The second component is ASER-Plus, an expanded and partnered 

version of the existing Annual Status of Education Report that the Pratham 

organisation has produced since 2005. The mission should formally partner 

with Pratham, or with an equivalent independent organisation of 

comparable rigour, to extend the ASER methodology to include AI-literacy 

measures and more granular learning-outcome measures at the grades 

affected by the reform. ASER-Plus should remain independent from the 
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mission — published by Pratham, funded transparently, with the mission as 

one funder among several. Its findings should be reported plainly, whether 

they flatter the reform or embarrass it. This is the measurement that 

answers the hard question. 

The third component is a five-yearly independent evaluation, conducted 

by an international panel of education researchers commissioned by 

NIEPA, whose terms of reference are published in advance and whose 

report is published in full. The panel should include researchers from at 

least three non-Indian institutions, specifically to bring the kind of external 

perspective that may be uncomfortable but produces sharper findings than 

domestic evaluation alone. The first such evaluation should happen at the 

end of year five of the reform; the second at year ten. Their findings should 

inform the next five-year plan, and should be debated openly in Parliament. 

The fourth component is a citizen-facing accountability mechanism. 

Every parent of a child in a government school served by the mission should 

be able, through the MyGov app or an equivalent channel, to look up the 

performance of her own child’s school against the relevant mission metrics, 

and to file a grievance directly to the mission when infrastructure is not 

working, when teachers are untrained, or when learning is not happening. 

Grievances should be tracked, response times published, and the quality of 

resolution measured as an explicit metric of district performance. This 

mechanism turns every parent into an auditor of the reform, and it has been, 

in every successful reform in Indian history from RTI to the Ayushman 

Bharat grievance lines, the safeguard that prevents bureaucratic self-

deception at scale. 

One measurement pitfall is worth naming specifically. The temptation, 

in technology-enabled programmes, is to report engagement metrics — 

minutes on device, sessions per week, percentage of students active — as 

proxies for learning. Engagement is necessary for learning but is not the 

same as learning. A reform that reports engagement numbers as if they were 
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outcome numbers is a reform that will produce disappointing outcomes at 

the five-year evaluation. The mission’s dashboard should report 

engagement as inputs, not outputs, and should never allow engagement to 

substitute for direct measurement of what children actually know and can 

do. This is the discipline that separates serious educational technology from 

the vendor-led variety, and the Centre should establish this discipline 

through its reporting standards in the first six months of the mission’s 

existence, before any vendor has the chance to set a softer norm. 

IX.  Handling India’s federal diversity 
A  reform that treats Kerala and Bihar as administratively identical will fail 

in both. The operational playbook must be differentiated by state, and the 

differentiation must be explicit, public, and technically well-grounded. 

What works in Kerala—whose SCERT is among the finest in the country, 

whose teachers are comparatively well-trained, whose schools are 

comparatively better-resourced—will look quite different from what works 

in Bihar, where foundational literacy is still the binding constraint and 

where teacher vacancies remain structurally significant. This section is 

about how the mission actually manages that diversity without either 

oversimplifying into a one-size-fits-all programme or fragmenting into a 

dozen incompatible state-specific reforms. 

The approach I propose has three strands. The first strand is a national-

standard core — the curriculum framework, the content repository, the 

device and platform standards, the safety and privacy code — that is 

identical across the country. No state gets to lower the standard for what 

counts as a qualifying AI tutor or for what counts as grade-appropriate AI-

literacy attainment. Standards fragmentation across states, which has 

plagued earlier technology-in-education initiatives, is the single fastest way 
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to hollow out the reform’s ambition. The mission must be uncompromising 

on the core. 

The second strand is state-specific implementation pathways, agreed 

between the mission and each state government, that recognise where the 

state is starting from and plan the deployment accordingly. For a Kerala or 

a Tamil Nadu, which already have strong SCERTs and reasonable device 

penetration, the pathway compresses: the reform can move into 

implementation within months of national launch, and can reach full 

deployment in three years rather than five. For a Bihar or an Uttar Pradesh, 

the pathway is longer and includes a foundational phase focused on 

resolving the teacher-vacancy and basic-infrastructure constraints before 

the full AI-education deployment can be meaningful; these states may take 

seven or eight years to reach the end-state that a Kerala reaches in three. 

The mission treats this differential honestly rather than pretending it can 

be wished away. 

The third strand is cross-state learning infrastructure — a deliberate 

mechanism by which the states that get to late-stage deployment first 

contribute their experience back to the states that are still in early stages. 

This could take the form of biannual mission convenings at which each state 

presents what is working and what is not; of officer-exchange programmes 

in which Bihar SCERT officers spend three months at Kerala SCERT and 

vice versa; of shared-content development in which a Tamil-language 

pedagogical innovation developed in Chennai is formally adapted for 

Telugu deployment in Hyderabad. Cross-state learning is not something 

that happens spontaneously in Indian public administration; it has to be 

designed and funded deliberately, and the mission is the natural sponsor of 

that design. 

I want to say a specific word about the North-Eastern states, which too 

often get treated as an afterthought in nationally-designed reforms, and 

which in this reform have a particular claim on early attention. The North-
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East has, on average, younger demographics, higher educational aspiration 

relative to current outcomes, and a linguistic complexity that makes 

Bhashini-led AI education uniquely relevant. Done well, the AI-education 

reform can raise outcomes in the North-East faster than in any other region. 

Done poorly — with curricula and content that are essentially Hindi-belt 

material translated badly — it will deepen the alienation of a region that can 

ill-afford further alienation from the national project. The mission should 

establish a dedicated North-East coordination cell in year one, preferably 

headquartered in Shillong or Guwahati rather than in Delhi, with explicit 

authority over content adaptation, teacher-training customisation, and 

infrastructure deployment for the eight states. 

There is one further federal question that the Centre must prepare for 

but cannot definitively resolve in advance: the question of opposition-ruled 

states. Indian education reform has, over the decades, repeatedly run into 

the hard reality that when a state is governed by a party in opposition to the 

ruling party at the Centre, the translation of central initiatives into state 

implementation slows, formalises, and sometimes halts altogether. The 

mission cannot make partisan politics disappear. What it can do is design 

its architecture to be resilient against it. The outcome-linked grant structure 

means that states are rewarded for delivery regardless of which party 

governs them; the content and platform layer is available to all states 

without discrimination; the direct-to-school digital channels reach teachers 

regardless of state-government cooperation. These design choices make the 

reform less hostage to political cycles than a purely Centre-to-state-to-

school model would be. They do not eliminate the political dimension; 

nothing does. But they minimise it to the extent that good architectural 

choices can. 
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X.  What India should and should not copy 
from abroad 
INDIA  is not the first country to attempt a national AI-education rollout. 

Singapore, China, the United Arab Emirates, Estonia, and South Korea have 

all launched versions of such rollouts over the past three to seven years. 

Their experiences, honestly examined, offer both valuable precedents and 

cautionary lessons. The Centre should study each of them carefully, and 

should be disciplined about separating what is transferable to the Indian 

context from what is not. 

Singapore’s approach, coordinated by the Ministry of Education and the 

Infocomm Media Development Authority, has been characterised by heavy 

curriculum integration from the primary years, substantial investment in 

teacher training, and a tight coupling between AI education in schools and 

the country’s workforce development strategy. The transferable lesson is the 

integration discipline — the way Singapore has avoided the ‘AI as an add-

on subject’ trap by weaving AI literacy across existing subjects. The non-

transferable element is the scale. Singapore’s entire school system is smaller 

than one of India’s districts. Approaches that rely on the centralised 

intensity only a city-state can manage do not generalise to a federation of 

twenty-eight states. 

China’s approach, initiated around 2017 and accelerated significantly 

since 2020, has been the most ambitious in scale terms. It has deployed AI 

classrooms to tens of thousands of schools, built specialised AI-education 

curricula from primary through university, and invested heavily in domestic 

AI capability that feeds into the education system. The transferable lesson 

is the scale-of-ambition lesson: the Chinese government approaches AI 

education as a civilisational project, with sustained political attention at the 

highest level and budgets to match. India’s reform needs the same scale of 

ambition. The non-transferable element is the centralisation. Much of what 
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China has done is possible only in a unitary political system with minimal 

state autonomy. India’s federalism is a feature to be worked with, not a bug 

to be overcome, and a Chinese-style command approach would collapse in 

the Indian political reality. 

The United Arab Emirates has, over the past five years, made AI 

education a signature initiative of its national education strategy. The UAE’s 

approach includes the early introduction of AI as a subject, partnerships 

with global vendors, and an aggressive focus on attracting international 

talent into the local ecosystem. The transferable lesson is the public 

positioning: the UAE has made AI education part of its national brand, and 

has used it to attract investment and recognition. India could similarly use 

the reform as part of its global positioning as an AI-capable civilisation. The 

non-transferable element is, again, scale: the UAE is educating a million 

children, not two hundred and fifty million. Approaches designed for small, 

wealthy populations do not translate automatically to enormous, 

economically-varied ones. 

Estonia is the most interesting of the four comparators, in my view, and 

the one India has the most to learn from substantively. Estonia has built, 

over two decades, a genuinely digital education system, underpinned by a 

national digital-identity infrastructure, open content, and a teacher 

community that is genuinely comfortable with technology. What Estonia 

has proved is that technology-enabled education can improve outcomes at 

national scale in a reasonably federal context, and that the infrastructural 

approach — identity, content, interoperability — produces better durable 

results than the top-down content-delivery approach. India’s DPI instincts 

naturally align with Estonia’s, and a serious mission would send officers to 

Tallinn for extended study tours rather than merely commissioning reports 

about Estonia from Delhi-based consultants. 

South Korea’s rollout has, more recently, offered a cautionary tale that 

India should pay close attention to. South Korea’s announcement, in 2023, 
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of AI-based digital textbooks across its school system was initially received 

as a bold move and has, in practice, run into significant friction — with 

teachers’ unions, with parents concerned about screen time, and with 

students whose outcomes in early deployment have been mixed. The South 

Korean experience is not a reason for India to hesitate. It is a reason for 

India to sequence more carefully — to invest heavily in teacher and parent 

buy-in before mass deployment, to pilot rigorously and publish honestly, 

and to be willing to slow down the rollout in regions where the 

preconditions are not yet met. The lesson is not ‘do not do this’. It is ‘do this, 

but do it patiently’. 

XI.  The political economy of the reform 
EVERY  reform of consequence produces opposition, and an honest 

operational playbook must name who will oppose this one, why, and how 

the opposition should be managed. The people who will resist the reform 

are not cartoon villains. They are, for the most part, rational actors 

protecting interests that they believe are legitimate. Understanding their 

concerns charitably is the first step to addressing them constructively. 

The first source of resistance is teacher unions, which represent several 

million of India’s nine and a half million schoolteachers. Teacher-union 

concerns, as they have been articulated in similar reforms in other countries 

and in the early conversations I have participated in here, are genuine in at 

least three respects. First, teachers worry that AI systems will be used to 

deskill the profession — to justify lower pay, larger class sizes, and fewer 

permanent positions. Second, teachers worry that the reform will be used 

to surveil them, turning every classroom interaction into performance data 

that can be weaponised against them by headmasters or by state 

governments. Third, teachers worry that the reform is being designed by 

technologists and bureaucrats who do not, at a deep level, understand what 
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teaching actually is. These are reasonable concerns, and the reform’s design 

must directly address them. The messaging cannot. Only the substance can. 

That is why the teacher-incentive structure I described in the previous 

chapter matters so much: a ten-percent pay increment for certified teachers, 

clear protection against AI-driven position reductions, and an explicit 

prohibition on the use of classroom-interaction data for teacher evaluation 

without the teacher’s consent. 

The second source of resistance is sections of the private-school 

industry, particularly the mid-tier chains that have built their competitive 

position on proprietary curriculum innovations. These chains will, not 

unreasonably, worry that a national content repository and a national AI-

tutor standard will erode their differentiation. The mission’s response 

should be to distinguish clearly between the standards that apply to all 

schools — safety, privacy, minimum curriculum coverage — and the content 

and pedagogy choices that remain each school’s prerogative. Private schools 

that do not wish to adopt the mission’s platforms are under no obligation to 

do so; they are only obligated to meet the safety and outcome standards. 

This separation preserves private innovation while ensuring a national 

floor. 

The third source of resistance will come from vendor incumbents — both 

Indian and foreign — who have built businesses on the fragmented 

procurement landscape of Indian school education. A consolidated 

procurement framework under the mission, with pre-negotiated prices and 

strict standards, reduces the margins that currently accrue to the 

incumbency of existing vendor relationships. Several of these vendors are 

well-connected to state and central governments and will lobby, through 

visible and less visible channels, to dilute the reform’s procurement 

discipline. The response is twofold: first, ensure that the framework is 

genuinely open, so that vendors who meet the standards can compete fairly 

regardless of political connections; second, publish the procurement 
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criteria and outcomes transparently, so that any dilution is visible and 

defensible or indefensible on merit alone. 

The fourth source of resistance is more diffuse but perhaps the most 

important: the existing habits of mind within the education bureaucracy 

itself. A reform of this scale requires large numbers of officers, at every level 

of the seven-layer delivery chain, to change how they work. The typical 

response to change, in any large bureaucracy, is cautious implementation, 

formal compliance without substantive commitment, and quiet sabotage of 

the elements that most disrupt established routines. This is not because 

officers are venal; it is because institutional memory has taught them that 

today’s urgent reform is often next year’s abandoned initiative, and that the 

rational career move is to formally comply while waiting for the political 

weather to change. The counter to this pattern is sustained political 

sponsorship over multiple budget cycles and changes of government, 

coupled with concrete career rewards for officers who embrace the reform 

actively. The mission’s HR architecture should name the two or three 

hundred officers across the country whose careers will most clearly advance 

on the reform’s success, and should ensure that those advancements are 

visible within the system. 

There is one final political-economy question that deserves direct 

engagement: the question of the reform’s ownership across political parties. 

An education reform that is visibly branded as the initiative of a single 

governing party will be vulnerable to reversal the moment the political 

balance changes. The mission’s framing, from day one, should be explicitly 

non-partisan: a national reform whose success is a matter of civilisational 

consequence, in which the principal opposition parties are invited to take 

substantive ownership roles through the Governing Council. This is not 

naivety; it is the same discipline that has protected Aadhaar across three 

changes of government. Reforms that survive politics are reforms that 

political actors across the spectrum come to regard as theirs. 



R E I M A G I N I N G  R E A L I T Y 

198 

XII.  A 100-day, 1-year, and 5-year plan for 
the PMO 
I  want to close this chapter with the same discipline I try to close every 

chapter of this book with — a concrete, time-bound operational plan that a 

reader in a position to act could use as a starting point. What follows is 

organised by the time horizons that matter to a Prime Minister’s Office: the 

first hundred days, the first year, and the first five years. The sequencing 

matters. If the hundred-day steps are not taken, the one-year steps become 

difficult; if the one-year steps are not taken, the five-year outcomes become 

impossible. 

The first hundred days are about architecture. Within the first week, the 

Cabinet should announce the National AI Education Mission in principle, 

with the Prime Minister chairing the announcement and the Minister of 

Education presenting the outline. Within the first thirty days, the draft 

Cabinet note should be circulated, incorporating inter-ministerial 

comments from Finance, MeitY, and the PSA’s office. Within sixty days, the 

Cabinet decision should be taken and the mission formally established 

through a Cabinet Secretariat resolution, with the statutory Bill to follow 

within twelve months. Within ninety days, the mission’s CEO should be 

appointed, its initial budget allocated from a supplementary grant, its 

interim headquarters identified, and the Governing Council convened for 

its first meeting. These hundred days are entirely about establishing the 

institutional spine. No classroom is touched in this period. The work is in 

Delhi, and it is the work on which everything else rests. 

The first year moves from architecture to initial execution. Quarter two 

— April to June of the inaugural year — is devoted to appointing the four 

mission directors, recruiting the initial officer cadre, and finalising the 

national standards documents in draft form for public consultation. Quarter 

three is for finalising the standards after consultation, issuing the first 
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procurement framework tenders, and launching the National AI Education 

Content Repository project at NCERT. Quarter four is for identifying and 

agreeing the five pilot districts with the relevant state governments, signing 

the first framework agreements with qualified vendors, and launching the 

National AI Teacher Institute under the NCTE’s legal mandate. By the end 

of the first year, every foundational element of the reform should exist on 

paper and in formal institutional terms, even if it has not yet reached a 

single classroom. 

The second year is the year of the pilot. The five pilot districts begin their 

deployments in the first quarter of year two, with devices, tutors, teacher 

training, and evaluation infrastructure rolled out simultaneously. The pilot 

is heavily instrumented — every significant metric is measured, 

independent observers are invited in, and findings are published openly. 

Quarter three of year two should see the first honest interim evaluation of 

pilot performance, with adjustments incorporated into the national rollout 

design for year three. Quarter four should see the first expansion beyond 

the five pilot districts into a further twenty-five districts representing the 

diversity of the national context. 

Years three and four are the years of primary-stage national scale-out. 

By the end of year three, every government primary school in participating 

states should have its Class 3 to Class 5 AI-education deployment in place. 

By the end of year four, the Class 6 to Class 8 deployment should be on the 

same trajectory, with secondary-stage pilots beginning in parallel. The 

teacher-certification pipeline should by now be running at a rate of 

approximately one and a half million teachers per year — the rate required 

to reach the full nine and a half million within six to seven years from the 

reform’s inception. 

Year five is the year of the first national reckoning. An independent 

international evaluation panel convenes, the first ASER-Plus survey 

capturing the reform’s impact is published, and the Prime Minister presents 
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the results to Parliament in person. Whatever the findings — and here I 

must be plain that some findings will be disappointing, as they have been in 

every major education reform in world history — the results must be 

presented honestly. The next five-year plan is drafted on the basis of what 

has been learned, approved by the Governing Council, and announced as 

the continuation of the reform into its second phase. By this point, the 

reform is no longer a new initiative; it is part of the institutional fabric of 

Indian education, and the political and administrative cost of abandoning it 

exceeds the cost of continuing. 

A final note to any reader who is, or might become, the CEO of this 

mission. The temptation, in the first six months, will be to announce large 

numbers, visible events, high-profile launches. Resist it. The reform is a 

fifteen-year project whose early visible momentum is worth less than its 

durable institutional foundations. Spend the first six months building the 

organisation, the systems, and the relationships that will still be there in 

year ten. The announcements will come. So will the setbacks. What you 

build early will either hold or it will not, and holding is what matters. 
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Three decisions for the reader 

1. If you are in government, establish the mission 
with a statutory foundation within twelve months. 
A Cabinet decision is the start; a statutory Bill within twelve months 
is what makes the reform survive changes of government. Do not let 
the statutory step slide past the first anniversary of the 
announcement. Aadhaar’s most vulnerable years were those before its 
legislated existence; protect this reform from the same vulnerability 
by acting early on its legal foundation. 

2. If you are in state administration, identify your 
reform coordinator within thirty days. 
The single most consequential appointment at the state level is the 
officer designated as the mission’s counterpart in your state. She 
should be senior, competent, and willing to spend five years on the 
reform rather than three months. Her appointment signals, more than 
any memo, how seriously the state is taking the reform — both to the 
Centre and to the districts beneath her. Do not appoint a placeholder. 
The wrong person in this role is more damaging than no person at all. 

3. If you are a parent or a citizen, understand the 
dashboard and use it. 
The mission’s public dashboard is the instrument through which the 
reform is held to account by the citizenry. Learn how to read it. Check 
your district’s performance monthly. File a grievance when you see 
infrastructure failing or teachers under-trained. Write to your MLA 
when the state’s performance begins to slide. The reform will be as 
good as the accountability applied to it, and in a democracy that 
accountability is not merely the opposition’s job — it is yours. 
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C H A P T E R 

Urban Development 
& the Metaverse City 

 

Three layers of the city, one civic imagination. 

A city is not gauged by its length 
and width, but by the broadness of its 

vision and the height of its dreams. 

— HERB CAEN 
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EVERY city in 2026 has one layer — the physical. Every city in 2030 will 

have two — physical and digital. Every city worth visiting in 2035 will have 

three — physical, digital, and metaverse. The cities that integrate all three 

will compete for talent, capital and meaning. The cities that integrate only 

two will lose the competition without understanding what happened. 

The stakes are not abstract. India's cities will absorb, by several credible 

projections, more than 400 million additional residents between now and 

2050 — the largest urban migration in human history. Whether that 

migration produces functioning cities or dysfunctional ones depends on 

choices being made now, while the physical, digital, and immersive layers 

are still being built. The architectural decisions a city administration makes 

in 2026 about sensor deployment, data standards, citizen-privacy 

frameworks, vendor relationships, and public-participation mechanisms 

will compound for decades. The work is not glamorous. The consequences 

of getting it wrong are measured in human suffering at scales no individual 

policy failure produces. The consequences of getting it right are measured 

in the quiet difference between a city whose citizens feel served and a city 

whose citizens feel managed. 

I.  The tri-layer city 
THE physical city is streets, buildings, utilities, people. The digital city is 

the services layer that sits on top — the payments, the identity, the records, 

the grievance-redressal, the transport apps. India, through the Smart City 

Mission, has built the digital layer at scale in over a hundred cities. The third 

layer — the metaverse city — is newer, and less well understood. It is the 

immersive, persistent, spatially-organised civic space where citizens 

participate in governance, attend civic events, plan neighbourhoods, and 

experience heritage. 



R E I M A G I N I N G  R E A L I T Y 

204 

A tri-layer city's mayor can walk a group of schoolchildren through a 

virtual Varanasi of the 1600s. Can hold a town hall where ten thousand 

citizens share a spatial room. Can let urban planners simulate a metro line 

before a single pillar is poured. Can preserve the texture of old 

neighbourhoods against the flattening of redevelopment. These are not 

gimmicks. These are the civic superpowers of the next decade, available 

cheaply to any city with the imagination to commission them. 

II.  The Lucknow platform 
SEVERAL Indian state governments are actively exploring integrated 

digital government engagement platforms that span multiple departments 

— Police, Education, MSME, Social Welfare, Urban Development. The 

architecture these platforms aim for is a single-login citizen identity giving 

access to every service, multi-lingual support, AI chatbots for round-the-

clock citizen support, real-time analytics dashboards for officers, AI-

powered predictive grievance redressal, GIS-integrated reporting, and a full 

security framework compliant with government standards. 

The hardest part of building such a platform is not technology. It is 

organisational. Different departments have different data standards, 

different procurement cultures, different political timelines, different risk 

appetites. The platform succeeds when it respects these differences while 

enabling the integration that serves citizens. We are in year two. We believe 

a working first version will be operational across the state by 2028. The 

template, if it works, will be usable by any state government in India. 

III.  Digital twins and civic participation 
A digital twin of a city is a real-time, high-fidelity simulation of its physical 

systems — traffic, energy, water, waste, air quality. Singapore has Virtual 
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Singapore. Helsinki has the Helsinki 3D model. Every major Chinese city 

has some version. India is beginning. By 2030 every Smart City in India 

should have a working digital twin, and by 2035 every state capital. The 

economic return is measured in billions of rupees of avoided costs — in 

infrastructure not built wrong, in floods not mismanaged, in traffic not mis-

routed. 

Beyond the economic return is the civic return. A digital twin, paired 

with a metaverse front-end, allows citizens to participate in urban decision-

making at orders of magnitude beyond what the physical town hall permits. 

A proposed flyover can be walked through by ten thousand residents before 

the state spends a crore. A proposed park redesign can be opened to 

community editing. This is not techno-utopianism. It is plumbing. It is the 

infrastructure of twenty-first-century civic trust. 

IV.  Heritage and the meaning layer 
INDIA'S cities are not only infrastructure. They are layered with meaning 

that five thousand years of civilisation has deposited. Varanasi, Ayodhya, 

Madurai, Kashi, Puri — these are not merely tourist destinations; they are 

living centres of a civilisational story. The metaverse city is the first 

technology layer that can carry this meaning forward. Virtual darshan. 

Immersive heritage walks. AI-guided history. A handful of early virtual-

darshan platforms are one small example of what this layer can do; a 

thousand more will be built in the next decade. 

When the grandchildren of today's eighty-year-olds visit a temple, they 

will visit both the physical temple and its metaverse twin. The twin will 

preserve what the physical is losing to crowds, weather, and time. For a 

civilisation with as much continuous cultural memory as ours, this is not a 

side benefit. This is the central value of the metaverse layer. We should build 

it accordingly. 
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V.  The governance of the tri-layer city 
A city with three layers needs a governance architecture that can manage 

all three. Most Indian cities, in 2026, have governance structures designed 

for one layer. Municipal corporations handle roads, drains, streetlights, and 

garbage. A handful of parastatals handle specific digital services. Metaverse 

experiences, where they exist at all, are built by private actors with no civic 

oversight. This fragmentation works at the pilot scale; it will fail as the layers 

deepen. 

The governance model that will serve tri-layer cities in the 2030s has 

several properties worth naming. It is integrated — a single executive 

accountability for the city's total experience across all three layers, not three 

separate silos. It is participative — citizens are treated as co-designers, not 

only as consumers of services, and the metaverse layer is used to enable 

participation that was impractical at physical town-hall scale. It is 

transparent — the data, the algorithms, and the decisions are visible to 

citizens, opposition parties, the press, and civil-society observers. And it is 

accountable — specific metrics, reviewed publicly, that measure whether the 

three layers are serving citizens well or only looking impressive in 

presentations. 

Cities that build this governance architecture early will have a 

substantial advantage over cities that retrofit it later. The early adopters will 

attract talent, investment, and positive attention. The laggards will spend 

the 2030s catching up under conditions of greater scrutiny and less 

goodwill. For leaders of Indian cities, the question to ask now is simple: if 

your city's tri-layer strategy were presented to your citizens next month, 

would they recognise themselves as partners in it, or as the objects of it? The 

answer determines which category your city will be in a decade from now. 
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Three decisions for the reader 

1. If you run a city, commission the third layer. 
Pick one metaverse civic use case — heritage, planning, participation 

— and fund a pilot within the year. The cost is low. The learnings are 

high. The competitive window closes around 2030. 

2. If you live in a city, demand the participation 
layer. 
Urban governance in India is, for most citizens, episodic: vote every 

five years, complain on Twitter in between. The metaverse layer allows 

continuous, high-bandwidth participation. Citizens who demand it 

will get it first. Citizens who wait will get it last. 

3. If you are a heritage institution, build your twin. 
Every temple, every museum, every heritage site in India should have 

a metaverse twin by 2035. The institutions that build theirs in 2026 

will set the grammar that every other institution follows. The ones that 

wait will use someone else's grammar. 
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C H A P T E R 

Energy & Utilities — 
The Internet of Energy 

 

A grid that thinks. 

The Stone Age did not end 
because we ran out of stones. 

— SHEIKH AHMED ZAKI YAMANI 
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THE hundred-year-old electrical grid was designed around a single 

premise: power flows from generators to consumers. That premise has been 

undone in fifteen years. Rooftop solar made every home a generator. Battery 

storage made every home a buffer. Electric vehicles made every car a grid 

asset. The grid of 2035 will be a cognitive grid — millions of bidirectional 

nodes, trading electrons and money every four seconds, orchestrated by AI, 

accelerated by quantum. 

The Indian version of this transformation is particularly dramatic. 

India's stated target — 500 gigawatts of non-fossil-fuel installed capacity by 

2030, committed at COP26 and elaborated in subsequent policy — would, 

if achieved, make India the world's second- or third-largest renewable-

energy economy within this decade. The target is ambitious. It is also 

technically feasible. The constraints are less about hardware — solar panel 

and battery costs have fallen faster than even optimistic projections 

predicted — and more about transmission, storage, grid operations, and the 

institutional coordination required between central, state, and private-

sector actors. Each of those constraints is, in turn, a software and systems-

integration problem, exactly the kind of problem the convergence 

technologies of this book are best positioned to address. The next decade 

will therefore see India's energy transition succeed or fail not primarily on 

the basis of physics but on the basis of whether the country can build the 

cognitive, data, and governance systems that a 500-GW renewable grid 

actually requires. 

I.  Bidirectional grids and prosumer 
economics 
THE Internet of Energy (IoE) reconceives the grid as a market. Every node 

— home, car, factory, wind turbine, solar farm, battery — is both a potential 

buyer and a potential seller of electrons. Prices clear continuously. A 
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household with rooftop solar and an EV in the garage is a micro-utility, 

earning income from the grid when the sun shines and drawing from it 

when the sun does not. 

The economics are, at this point, overwhelming. In states where net-

metering works and solar installation costs have fallen to where they are in 

Gujarat and Rajasthan, the payback period on rooftop solar plus battery 

plus EV is under seven years. By 2030 it will be under four. By 2035 the 

default rational choice for any Indian homeowner will be to be a prosumer, 

and the utilities that still imagine their customers only as consumers will 

find themselves selling to a shrinking market. 

II.  AI and quantum on the grid 
A cognitive grid is run by AI. The scheduling problem — deciding second 

by second which sources should be dispatched, which loads should be 

curtailed, which batteries should charge — is computationally beyond 

classical methods at national scale. By 2030 the Indian grid will run hybrid 

AI-quantum optimisation for unit commitment. By 2035 it will be 

unthinkable to run a grid any other way. 

Beyond scheduling, AI enables the integration of high-variability 

renewables — solar, wind — at penetrations (80 percent plus) that classical 

grid engineering considered impossible. The result is the single largest lever 

on Indian decarbonisation available to us: a grid that can host the 

renewables we are already building, without the stability crises that have 

plagued poorly-designed transitions elsewhere. 

III.  Storage — the missing pillar 
A grid with high renewable penetration is a grid that needs storage at scale. 

The sun does not shine at night; the wind does not blow on demand. 
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Without storage, high-renewable grids oscillate between overproduction 

and shortage in ways that destabilise both the physical grid and the 

economic signals that coordinate it. 

Three storage categories are advancing together. Lithium-ion battery 

storage is the most mature; costs have fallen by roughly an order of 

magnitude in the last decade and are still falling. Pumped hydro storage 

provides long-duration, site-specific capacity in geographically suitable 

locations. Novel chemistries — sodium-ion, iron-air, flow batteries, 

hydrogen — are at various stages of commercial maturity, each with its own 

performance envelope and economics. 

India's storage strategy, as set out in the National Electricity Plan and 

the accompanying policy instruments, targets more than 180 GWh of 

battery storage by 2030. If that target is met, the country will have, in effect, 

built a second electricity grid measured in stored energy rather than 

instantaneous dispatch. The firms that build this storage, at competitive 

unit economics and with domestic manufacturing, will establish positions 

in an industry that will be very large for the rest of the century. 

IV.  Green hydrogen and the industrial 
decarbonisation frontier 
SOME industrial processes — steel, cement, ammonia, long-haul 

shipping, aviation — resist electrification for fundamental physical reasons. 

For these sectors, the decarbonisation path runs through green hydrogen: 

hydrogen produced by electrolysing water using renewable electricity. 

India's National Green Hydrogen Mission, announced in January 2023 with 

a five-lakh-crore-rupee outlay over eight years, bets that India can become 

a global green-hydrogen exporter at competitive prices. 

Whether the bet pays off depends on electrolyser cost curves, renewable-

power economics in export-oriented clusters, and the pace at which global 
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buyers finalise hydrogen-purchase commitments. None of these variables is 

certain. All of them are moving favourably. If India executes well on the 

mission, a significant new industry emerges in the second half of this 

decade, built on capabilities we already have — renewable generation, 

industrial manufacturing, and a talent base with process-engineering depth. 

The firms that position for this now, even imperfectly, will find themselves 

positioned in an industry that matters deeply by 2035. 

V.  The economics of the just transition 
A decarbonising energy system produces winners and losers within the 

economies that undertake it. The coal worker whose plant is retired, the 

refinery town whose tax base shrinks, the diesel-engine manufacturer 

whose product is replaced — these are real communities with real political 

voices, and no energy transition succeeds politically without addressing the 

dislocation it produces. 

India has the advantage of running this transition while many coal-

dependent communities are still being built rather than being retired; much 

of the coal workforce is being absorbed into the expanding renewable and 

grid-services economy, rather than displaced from mature positions. This is 

a window that should not be wasted. Deliberate planning — retraining 

programmes funded years before a specific plant is retired, economic-

development zones sited to absorb displaced workers, public-investment 

decisions that anticipate rather than react to the transition — produces 

much better outcomes than the reactive patterns other major economies 

have followed. 

For organisations operating in fossil-intensive sectors, the responsible 

path is similar. Be honest with your workforce about the timelines. Invest 

in retraining before you need to. Help the communities you operate in 

transition alongside you. The firms that do this well will be remembered for 
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their leadership through a difficult change. The ones that treat their 

transition-era workforce as a cost to be minimised will be remembered 

differently, and the memory will be long. 



R E I M A G I N I N G  R E A L I T Y 

214 

Three decisions for the reader 

1. If you run a large facility, become a prosumer. 
Solar plus storage plus EV charging at any facility consuming more 

than 500 kW is now a positive-NPV project in every Indian state. If 

you have not done the analysis in the past twelve months, do it this 

quarter. 

2. If you are a utility, redesign the customer 
relationship. 
Your customer of 2030 is a trader, not a consumer. Your billing 

systems, tariff design, and customer interfaces must evolve. Utilities 

that cling to unidirectional mental models will bleed margin to third-

party aggregators. 

3. If you are a regulator, get the tariff right. 
Time-of-use, time-of-export, and local-area tariffs are the price 

signals that unlock cognitive-grid economics. Where they are unclear 

or absent, the market stalls. Regulatory clarity is the highest-ROI 

investment an energy policymaker can make. 
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C H A P T E R 

Manufacturing & the 
Cognitive Supply Chain 

 

Industry 5.0 — factories that think. 

If you can't describe what you are doing as 
a process, you don't know what you're doing. 

— W. EDWARDS DEMING 
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INDUSTRY 4.0 automated. Industry 5.0 thinks. The factory floor of 

2030 is not merely more automated than the floor of 2020; it is more aware. 

Sensors measure every process variable. Agents optimise every setpoint. 

Digital twins simulate every line change before it happens. And the supply 

chain that feeds the factory — suppliers, logistics, customers — is itself 

becoming a single cognitive organism. 

The Indian stake in this transformation is unusually high. India's 

manufacturing GDP share has, for two decades, stubbornly refused to rise; 

at roughly 15% of GDP, it sits well below every comparable Asian economy 

and well below the level a country of this size and demographic profile 

should produce. The Make in India programme, the Production-Linked 

Incentive schemes, the National Logistics Policy, and the infrastructure 

build-out across highways and railways are all components of a strategy to 

shift that ratio. The convergence technologies in this book are, quietly, the 

most important single set of tools available for making that strategic shift 

actually work, because they change the economics of manufacturing at a 

level more fundamental than any policy intervention alone can. The shift 

from the classical factory — optimised for steady-state production of a 

narrow product range — to the cognitive factory — optimised for adaptive 

production across wider product ranges with smaller batch sizes and faster 

changeover — structurally favours an economy like India's, whose 

manufacturing sector is dominated by MSMEs that could never have 

competed against Chinese or Korean scale in the classical era. 

I.  The cognitive supply chain 
THE classical supply chain was a sequential pipeline: forecast, plan, 

procure, produce, ship. Each stage was optimised locally, and the global 

inefficiencies were accepted. The cognitive supply chain is different. It 

senses continuously — every supplier's capacity, every route's congestion, 
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every customer's demand signal. It decides continuously — rerouting 

around disruption, rebalancing around demand shift, repricing around 

currency movement. It acts continuously — without waiting for the weekly 

planning meeting. 

The COVID-19 shock of 2020, and the Red Sea disruptions of 2024, 

demonstrated painfully what static supply chains cost. The organisations 

that emerged strongest from those shocks were the ones whose chains were 

more cognitive than classical. By 2030 cognitive supply chain design will 

not be a competitive edge; it will be the minimum standard. 

II.  The MSME leapfrog 
WESTERN manufacturing automation was designed for large factories 

— billion-dollar plants with dedicated IT departments. Indian 

manufacturing is ninety percent MSMEs, most of them with fewer than fifty 

workers and no formal IT function. Traditional Industry 4.0 tools did not fit 

this economics. 

What does fit is cloud-native, AI-first, voice-interface factory software, 

priced by the month, installable in a week, requiring no dedicated IT staff. 

Several Indian firms are now building exactly this. An MSME in Kanpur or 

Coimbatore can, in 2026, deploy agentic supply-chain optimisation for less 

than the salary of a single supervisor. That is the leapfrog. The MSMEs that 

adopt early will compound returns for a decade. The ones that wait will be 

consolidated by the ones that adopted. 

III.  Predictive maintenance at scale 
THE single highest-ROI use of factory IoT and AI in 2026 is predictive 

maintenance — detecting the failure of a machine before it happens, using 

a combination of vibration, temperature, current draw, and acoustic sensors 
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feeding models trained on prior failure patterns. A factory that breaks down 

unexpectedly loses production hours, quality batches, and often 

downstream commitments. A factory that predicts and prevents 

breakdowns runs at consistently higher yield with consistently lower 

maintenance cost. 

The technology is mature. The models are available from multiple 

vendors, including several Indian firms. The sensors cost less than the lunch 

budget of a medium-sized plant. And yet most Indian factories do not yet 

run predictive maintenance systematically. The ones that do, in the 

industrial clusters I know well — Pune, Hosur, Ahmedabad, Baddi — report 

yield improvements in the range of eight to fifteen percent in the first year, 

with maintenance cost reductions of twenty to thirty percent. These are not 

marginal numbers. They are the difference between a competitive factory 

and one that is being quietly priced out of its market. 

IV.  The human dimension 
MODERN manufacturing automation raises an uncomfortable question: 

what happens to the workers whose jobs the automation replaces? This is 

not a question that can be ducked by honest leaders. The answer I believe 

in, and have seen work in several Indian manufacturing firms I admire, has 

three parts. First, honesty: the firm names, in advance and in public, which 

roles are expected to change or disappear, and gives the affected workers 

meaningful lead time and support. Second, re-skilling: the firm invests in 

training the displaced workers into new roles that the modernised factory 

will need — maintenance technicians, machine operators, quality-assurance 

specialists, supervisors of automated lines. Third, transition: when re-

skilling is not possible, the firm commits to dignified severance and active 

placement support. 



R E I M A G I N I N G  R E A L I T Y 

219 

The firms that treat this dimension as a core part of their modernisation 

strategy — not as a compliance checkbox — find that the modernisation 

itself goes faster and smoother, because the workforce cooperates rather 

than resists. The firms that treat it as an afterthought discover, painfully, 

that the social licence to operate is not something that can be taken for 

granted in communities where generations of livelihoods depend on factory 

work. 

V.  Sustainability as operational discipline 
TWENTIETH-CENTURY manufacturing optimised for cost, quality, 

and throughput. The best twenty-first-century manufacturing optimises for 

a fourth variable alongside these: environmental footprint — energy 

consumption, water usage, emissions, waste, supply-chain sustainability. 

The addition is not primarily about regulatory compliance, though 

regulation is tightening. It is about the new commercial reality that 

customers, investors, and employees increasingly care about the 

environmental impact of the products they buy, the firms they invest in, and 

the places they work. 

The operational implications are concrete. Energy-intensive processes 

are being redesigned for lower consumption. Waste streams are being 

reimagined as input streams for other processes. Supply chains are being 

mapped for scope-3 emissions and restructured where the numbers are 

unacceptable. Product design is being updated to anticipate end-of-life 

recovery and reuse. Each of these is a specific engineering project, with 

specific costs and specific returns, and a modern manufacturing firm has a 

portfolio of them in progress at any time. 

For Indian manufacturers, sustainability is both opportunity and risk. 

Firms that build sustainable-manufacturing capability early will win export 

customers whose procurement standards require it — European buyers 
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increasingly, American buyers increasingly, Japanese and Korean buyers 

increasingly. Firms that lag will be locked out of these markets over time, 

not by regulation but by procurement criteria. Sustainability is becoming, 

in the manufacturing sector, what quality became in the 1980s: a 

prerequisite of competing for premium customers, not a differentiator. 
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Three decisions for the reader 

1. Instrument your highest-value process. 
Pick the single production process whose yield, throughput or quality 

has the biggest bottom-line impact. Add sensors. Add a digital twin. 

Watch what you learn. Decide whether to deploy agents for 

optimisation. The entire sequence should take six months, not two 

years. 

2. Map your supply chain's decision latency. 
From the moment a disruption occurs at a supplier to the moment 

your company adjusts, how many hours elapse? If the answer is more 

than twenty-four, you have a cognitive-supply-chain opportunity. If 

the answer is more than a week, you have an emergency. 

3. If you run an MSME, go agentic. 
The cost of AI-first supply-chain tools is now in reach of every Indian 

MSME. Three months, one pilot, measurable results. The ROI case is 

no longer controversial; the only question is timing, and the timing is 

now. 
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C H A P T E R 

Real Estate & 
Construction — 

The XR Transformation 
 

Selling buildings before they exist. 

We shape our buildings; thereafter they shape us. 

— WINSTON CHURCHILL, 1943 
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IN real estate, the buying decision is an emotional one disguised as a 

financial one. A family is not choosing floor-plate efficiency; they are 

choosing where their child will grow up. A brochure cannot carry that 

decision. A walkthrough of a sample flat can carry it partially. A fully 

immersive walkthrough of the exact unit the family will own — rendered 

photorealistically, at the right light of day, with the views from the balcony 

they will actually have — can carry it completely. A new class of XR real-

estate platforms is being built to do exactly that, and the category is moving 

from early pilots into serious deployment across the Indian developer 

ecosystem. 

I.  The XR real-estate architecture 
MATURE XR real-estate platforms combine photorealistic 3D rendering, 

digital-twin-grade building information modelling, AI buyer-behaviour 

analytics, VR experience centres, and AR property overlays for on-site visits. 

A buyer puts on a headset and walks through the specific apartment they 

are considering — not a standard layout, but their unit, with their view, their 

floor's afternoon light, their building's actual finish palette. They can change 

the paint colour. They can see the kitchen at night. They can hear the street. 

Behind the experience, AI watches. Where did the buyer spend the most 

time? Which room produced the longest pauses? Which views got the most 

revisits? The sales team that reviews the analytics after the session has a 

richer picture of this buyer's preferences than thirty conventional site visits 

could have produced. 

II.  What the category is designed to enable 
XR real-estate platforms are architected to address specific friction points 

in the Indian residential-purchase journey. Faster sales cycles, because 
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buyers reach conviction faster when they can actually experience the unit 

they are considering. Higher conversion from qualified walkthrough to 

booking, because uncertainty about specification, light, sightline, and 

spatial feel — the uncertainty brochures cannot resolve — is dispatched 

inside the headset rather than deferred to the site visit weeks later. Lower 

cost per acquisition, because a smaller number of high-intent prospects 

becomes a higher number of buyers. These are the outcomes the category is 

architected to produce. Whether each specific project realises each specific 

outcome depends on how well the developer, the sales team, and the 

platform together integrate into the buyer's actual emotional and financial 

journey. 

The deeper insight behind the technology is less about what headsets 

can show and more about what home-buying in India actually involves. The 

decision is rarely made by one person. It involves spouses, parents, 

sometimes in-laws, sometimes adult children. It is rarely made in a single 

session. It involves conversations at home, at the dining table, on phone 

calls to trusted relatives. A good immersive experience is designed to respect 

this social architecture rather than fight it. The unit is walked not once but 

several times. The spouse who could not travel to the site visit joins the 

headset session from another city. The senior family member who could not 

understand the floor plan suddenly understands the kitchen workflow when 

they see it at full scale. The product, when it works, serves the family's 

decision-making rhythm, not just the individual buyer's experience. 

III.  What early deployments have taught the 
industry 
EARLY deployments of XR in Indian real estate, across a growing number 

of projects, have taught the industry several lessons that are worth naming 

even before formal outcome data has fully matured. First, buyer confidence 
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matters more than technical fidelity. A slightly less photo-realistic 

experience that the buyer trusts is more effective than a hyper-realistic 

experience that feels like a marketing artefact. Second, the social setting of 

the experience matters enormously. A headset session conducted in a 

dedicated experience centre, with a trained guide, produces a different 

outcome than the same session conducted alone at home. Third, what the 

buyer remembers the day after the session is not the visual detail but the 

emotional impression. The product team's job is to design for that residual 

impression as carefully as for the session itself. 

These lessons generalise beyond real estate. Any immersive product 

built for a high-stakes decision — buying a car, choosing a school for a child, 

committing to a medical procedure — navigates similar dynamics. The 

developers who build products with this understanding of how humans 

actually make big decisions in India will build products that earn their place. 

The developers who build for the moment of the headset, and ignore the 

forty-eight hours around it, will produce impressive demos that do not 

convert. 

IV.  Beyond the sales moment 
THE same digital twin that can sell a flat can run its facility management 

for thirty years. The same model that showed the buyer the afternoon light 

can show the maintenance team the routing of the HVAC ducts. The same 

analytics that informed design can predict maintenance needs. Real estate's 

twentieth-century unit of value was the completed building; its twenty-first-

century unit is the building as an evolving digital twin, shared across sales, 

construction, ownership, facility management, renovation, and eventual 

resale. The firms that grasp this will capture the margin across all stages. 

The firms that treat the technology as merely a sales tool will capture only 

one. 
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V.  Construction workflows and safety 
A less-discussed application of the XR-plus-digital-twin stack is in 

construction itself. A building modelled at the detail required for buyer 

walkthroughs is, by the same token, modelled at the detail required for 

construction coordination. Architects, structural engineers, MEP 

contractors, and finishing-work teams all work against the same digital 

twin, catching conflicts before they become expensive rework on site. 

Construction workflows that integrated BIM (Building Information 

Modelling) have reported substantial reductions in rework costs and 

materially shorter project timelines. 

Safety is the second consequential application. Construction-site 

fatalities remain painfully high in Indian real-estate projects, and the causes 

are largely preventable — inadequate training, poor risk communication, 

missed hazard identification. VR-based safety training, built on the same 

underlying digital twin, allows workers to rehearse high-risk tasks in a safe 

simulated environment before executing them on site. The humanitarian 

case for this investment is strong; the commercial case follows from it. 

VI.  What XR in Indian real estate teaches 
about building products for India 
BUILDING XR platforms for the Indian real-estate market has taught 

practitioners several lessons about what works and does not work locally, 

with implications far beyond real estate. First, Indian buyers are sceptical 

of imported design language; the product needs to feel rooted, not 

translated. Second, Indian buyers bring extended families to major 

decisions; the product needs to accommodate group experience, not 

individual walkthroughs. Third, Indian buyers value emotional authority; 

decisions are made when the senior family member nods, not when the 



R E I M A G I N I N G  R E A L I T Y 

227 

analyst approves. Fourth, Indian developers need margin economics that 

can sustain a pilot budget, which means careful attention to unit costs at 

every level of the stack. 

These lessons generalise. Any firm building convergence products for 

the Indian market will navigate similar patterns. The firm that internalises 

them in its product design from the beginning will ship faster and iterate 

more productively than the firm that ships a Western-idiom product and 

then bolts on localisation afterwards. The Indian market is not a translation 

of a Western market. It is its own market, with its own logic, and products 

built with that respect in mind tend to outperform products built without it. 
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Three decisions for the reader 

1. If you are a developer, price virtual walkthroughs 
into every launch. 
The competitive threshold has moved. A project launched without an 

immersive walkthrough is now a project launched at a disadvantage. 

The cost of the walkthrough is recovered on the first booking. 

2. If you are a buyer, insist on the twin. 
Any developer selling you a flat that will not be ready for two years 

should be able to show you that flat today, in the exact unit you are 

booking, not a stock sample. If they cannot, ask why not. 

3. If you are a city planner, require twins at approval. 
Every building approval should be accompanied by a submitted digital 

twin. The costs to the developer are trivial. The benefits — to safety 

inspection, emergency response, urban planning, and future 

renovation — compound for decades. 
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C H A P T E R 

Travel, Tourism & 
Interplanetary Ambition 

 

The earth is not the edge. 

The Earth is the cradle of humanity, but 
one cannot remain in the cradle forever. 

— KONSTANTIN TSIOLKOVSKY, 1911 
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TWO revolutions are happening in travel simultaneously. The first is that 

virtual travel, once the enemy of real travel, has become its funnel — a 

virtual preview of Varanasi sends more people there, not fewer. The second 

is that the human ambition of travel has, for the first time in fifty years, 

begun to extend credibly beyond the atmosphere. 

Travel is the largest single industry on Earth. Before the pandemic, it 

accounted for roughly one in every ten dollars of global GDP and one in 

every ten jobs globally. The pandemic compressed the industry for two 

years; in most categories, global volumes rebuilt to pre-pandemic levels by 

2024. What did not rebuild to pre-pandemic form was what travellers now 

want. The rising generation of travellers — particularly the Indian middle 

class, which entered this decade with an unprecedented scale of 

discretionary travel spend — wants something the twentieth-century 

tourism industry was not designed to provide. They want meaning: 

transformative rather than transactional experiences, educational rather 

than merely photogenic, rooted in the specific cultural, spiritual or 

historical depth of a place. The firms that understand this shift and design 

for it will build categories that compound across decades. The firms that 

continue selling twentieth-century tourism products to twenty-first-century 

travellers will watch their margins erode as faster, cheaper, more 

meaningful alternatives emerge. 

I.  Virtual-first travel 
ONE of the early design hypotheses behind serious virtual-darshan and 

virtual-heritage platforms — a hypothesis the emerging data will test over 

the next two or three years — is that virtual travel to sacred and historically 

significant sites, done well, is not a substitute for physical travel. It is a 

funnel for it. A family that takes a high-quality virtual darshan in January 

is, by this hypothesis, more likely to plan a physical trip to the same site later 



R E I M A G I N I N G  R E A L I T Y 

231 

in the year, with more conviction and deeper preparation than they would 

otherwise have had. The virtual experience qualifies the physical one. It 

does not replace it. 

The hypothesis generalises beyond pilgrimage. A virtual walk through a 

Rajasthani palace should sell a booking at that palace. A virtual safari 

preview should sell the ticket to the actual park. Hotel chains, tourism 

boards, and experience operators that integrate high-quality virtual 

previews are, if the hypothesis holds, building the most effective top-of-

funnel they have had. The funnel has moved up-stack. The virtual 

experience becomes, in effect, the new brochure, except it is not a brochure 

— it is a small, faithful preview of the experience itself. The next few years 

will produce the actual data on whether this funnel works as hypothesised, 

in which markets, for which kinds of travel. The expectation, grounded in 

what early XR deployments in related high-emotion-decision categories 

have already taught the industry about how such decisions convert into 

action, is that the data will largely confirm the hypothesis. But it is worth 

being careful to call it a hypothesis, not an established finding, until the data 

is in. 

II.  Space as verb 
FOR the second time in human history, space is a serious commercial 

destination. The 2020s brought working suborbital tourism (Blue Origin, 

Virgin Galactic), working orbital cargo at a cost structure that lets startups 

reach low-earth orbit (SpaceX Starship), and the first credible timelines for 

lunar and Martian human presence. ISRO's Gaganyaan mission, slated for 

2026, will make India the fourth nation to place its own astronauts in orbit. 

Mars remains the long-horizon destination. I would put human arrival 

on Mars between 2035 and 2045, with honest uncertainty on either side. 

But the shape of the civilisational ambition is returning. The children being 
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born in 2026 will grow up in a world where astronauts are Indian, where 

the moon has permanent installations, where Mars is a plausible 

destination rather than a fiction. The soft cultural consequences of this shift 

— on what we believe humans can do, on where ambition points, on whether 

our horizons feel constrained or open — will be larger than the hard 

economic ones. 

III.  The Indian space private sector 
INDIA'S space sector opened to private participation in 2020, with the 

establishment of the Indian National Space Promotion and Authorisation 

Centre. Since then, a cohort of Indian space startups has grown with 

remarkable speed. Skyroot and Agnikul launched their first rockets. Dhruva 

Space is building small-satellite platforms. Pixxel is orbiting hyperspectral 

imaging satellites. Bellatrix Aerospace is building in-space propulsion. 

Digantara is working on space situational awareness. None of these firms 

existed at significant scale five years ago. All of them are now credibly 

positioned to be meaningful players in a global industry that is expected to 

exceed one trillion dollars by 2035. 

The pattern echoes the American private-space story of roughly ten 

years ago — when SpaceX, Planet Labs, Spire and others were at the stage 

Indian firms are at now. If Indian space policy continues its current 

direction, and if ISRO continues its productive partnership with the private 

sector rather than competing against it, Indian space companies will be 

global by the early 2030s. The investment thesis is not subtle. The entry 

window is, in investment terms, still open. 
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IV.  Travel as meaning 
THE deepest shift in tourism over the next decade is philosophical. 

Twentieth-century tourism was dominated by a consumption logic — visit 

the monument, take the photograph, buy the souvenir, move on to the next 

destination. The rising generation of travellers, particularly in India where 

a young, increasingly affluent middle class is beginning to travel in 

numbers, wants something different. They want meaning. Pilgrimage has 

always been part of Indian travel culture; the question in the 2030s is 

whether the broader tourism industry will learn from pilgrimage's depth or 

dilute it into another consumption product. 

The firms that lean into meaning — heritage walks led by trained cultural 

guides, immersive historical experiences at sacred and significant sites, 

retreats that combine physical travel with sustained learning — will build a 

category that compounds. The firms that try to apply twentieth-century 

mass-tourism playbooks to twenty-first-century experience-seekers will 

find their margins eroding as faster, cheaper, more meaningful alternatives 

emerge. Experience tourism is not a trend. It is the default future of the 

industry. 

V.  Earth observation and the civilian space 
economy 
BELOW the headlines of crewed spaceflight and Mars ambition sits a 

quieter, already-commercial category: the civilian space economy. Earth-

observation satellites, communications constellations, GPS augmentation, 

space-based environmental monitoring — these produce the majority of 

current commercial space revenue and are growing at double-digit rates. 

India has positioned for this market through a combination of ISRO's 
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proven launch capability and a growing cohort of private firms building 

both satellites and data-product businesses on top of them. 

For non-space firms — agriculture, insurance, disaster response, supply 

chain, defence — the relevant question is not whether their operations will 

use satellite-derived data, but how well they will use it. In 2026 the data is 

available, relatively inexpensive, and interpretable by domain analysts 

without requiring a space-physics PhD. The firms that integrate this data 

well — combining it with ground-based sensor streams, AI-driven pattern 

detection, and domain expertise — make better decisions than firms that do 

not. The integration is not complicated. It does require, as every integration 

does, the discipline to design for it and the willingness to invest in it. 

VI.  The Vedic layer — what only India can 
offer 
INDIA stands in an unusual position in the global experience-economy. 

Most countries that compete for the world's travellers compete on beauty, 

on climate, on cuisine, or on novelty. India does all of these reasonably well, 

but its real differentiation is something older and harder to imitate. The 

subcontinent holds one of the longest continuous traditions of spiritual and 

philosophical inquiry the human species has produced — the Vedic, 

Upanishadic, yogic, Tantric, Buddhist, Jain, Sikh, Sufi and bhakti streams 

have coexisted, argued with each other, and cross-pollinated here for 

millennia. The teachers are alive. The practices continue. The lineages are 

not museum artefacts; they are lived knowledge. 

The opportunity for Indian travel and tourism in the next decade is to 

construct experiences that let a respectful global visitor genuinely engage 

with this wisdom — not as a weekend commodity but as a deeper education. 

This is the intent behind the emerging concept of Divya Drishti Kendras: 

physical-digital hybrid centres, being discussed between Indian technology 
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firms, Spiritual Masters, and state and central government bodies, sited 

near sacred or historically significant sites. In the concept, the visitor can 

move between structured teaching, ritual participation (where appropriate 

and invited), scholarly context, and guided immersive experiences that 

extend the physical visit. The teachers are the centre. The technology is a 

respectful enabler. 

Built well, this kind of infrastructure could redefine the upper segment 

of Indian travel and tourism across the 2030s. Built carelessly — with the 

Western retreat-centre template grafted onto Indian sites, or with the 

teachers reduced to supporting cast for a tech experience — it would 

squander the opportunity. The difference between the two versions is not 

budget or scale. It is respect, craft, and the seriousness with which the work 

is undertaken. That is the discipline the category most needs to learn, on its 

own terms, as it matures. 
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Three decisions for the reader 

1. If you are in tourism, build the virtual-first funnel. 
Any tourism business without a virtual preview by 2027 is ceding the 

top of funnel to those who have one. Pilot with your flagship 

destination or experience. Measure conversion uplift. Expand. 

2. If you are an investor, look at Indian space. 
Indian space startups — Skyroot, Agnikul, Dhruva Space, Pixxel, and 

a growing cohort — are at the stage the American private-space 

industry was at in 2013. The ten-year trajectory is visible. The entry 

cost is not yet what it will be. 

3. If you are a parent or teacher, raise the horizon. 
A child who grows up believing space is a destination will aim 

differently than one who grows up believing space is a fiction. Put up 

the posters. Visit the planetarium. Let the ambition be real in the 

home. 
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C H A P T E R 

Pharmaceuticals 
Deep Dive — From 

Discovery to Delivery 
 

The full stack, reimagined. 

Pharmacy is often the path of last resort. In the 
21st century, it will be the path of first choice. 

— INDUSTRY APHORISM 
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CHAPTER 13 treated pharma as a case study in AI-accelerated discovery. 

This shorter chapter extends the view across the full pharma value chain — 

discovery, design, trial, manufacture, distribute, monitor — to show that the 

transformation is not limited to one step. Every step is changing. 

I.  AI at every step 
DISCOVERY: AI now identifies drug targets and candidate molecules 

faster than human-only teams. Design: generative chemistry produces 

molecules never seen in nature, optimised for binding, pharmacokinetics 

and toxicity profiles. Trial: virtual trials reduce sample-size requirements; 

adaptive trial design accelerates Phase 2. Manufacture: AI-optimised bio-

manufacturing produces personalised cell and gene therapies at unit 

economics that generics firms understand. Regulation: CDSCO and FDA 

submissions increasingly incorporate AI-generated analysis, reviewed by 

AI-assisted regulators. Distribution: cold-chain IoT ensures potency from 

factory to patient in rural India. Monitoring: real-world evidence from 

wearables and EHRs closes the loop on post-market safety and efficacy. 

No single step has been revolutionised. Every single step has been 

accelerated. The compounding effect across seven steps is the restructuring 

of the industry. 

II.  The end of the blockbuster era 
FOR the last three decades, pharmaceutical economics has been 

dominated by the blockbuster model: identify a condition affecting tens of 

millions of patients, develop a drug that treats it, market the drug 

aggressively, and profit from a patent-protected monopoly for the protected 

years. The model produced extraordinary therapeutic advances and 
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extraordinary corporate profits. It is now reaching the end of its run, for 

three converging reasons. 

First, the large-target, broad-population conditions have mostly been 

addressed by existing therapies. The remaining disease burden is 

concentrated in smaller populations, more heterogeneous conditions, and 

more mechanistically complex pathologies that do not respond to single-

target drugs. Second, AI-accelerated drug discovery has lowered the cost 

barrier to developing therapies for smaller patient populations, making 

previously-uneconomic orphan drugs and precision therapies commercially 

viable. Third, personalised medicine — therapies tailored to an individual 

patient's genetic and molecular profile — is inherently anti-blockbuster; 

every therapy is, in the limit, an n-of-one therapy. 

Pharmaceutical firms that built their last thirty years on the blockbuster 

model are now restructuring around a different model. Smaller therapeutic 

populations, larger therapeutic portfolios. Greater reliance on real-world 

evidence and post-market surveillance. Partnership with genomics, 

imaging, and digital-health firms that were not even in the industry five 

years ago. The firms that execute this restructuring well will be the winners 

of the 2030s. The firms that do not — that continue to chase the next 

blockbuster in a world where the blockbuster model is dying — will shrink. 

III.  The trust question in pharma 
PHARMACEUTICAL trust is a fragile public good. Every high-profile 

incident — the opioid epidemic, contaminated batches, misleading trial 

data, price-gouging — costs decades of accumulated public trust that 

benefits the entire industry. The next decade will produce new such 

incidents; the question is how the industry responds. 

The Indian pharmaceutical industry, with its global position and its 

mixed reputation on quality and integrity, has particular stakes in this 
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question. The firms that invest seriously in traceability — every batch, every 

ingredient, every clinical-trial record on an auditable digital trail — and in 

transparent post-market surveillance will build trust that compounds. The 

firms that treat these investments as cost centres will find themselves, at 

some point in the decade, in a trust crisis they cannot spend their way out 

of. 

IV.  Access as design principle 
THE classical pharmaceutical industry has treated access — the question 

of whether the people who need a drug can actually obtain and afford it — 

as a problem downstream of discovery and approval. Separate teams 

worked on it. Separate metrics measured it. It was, functionally, an 

afterthought. The result is that many excellent therapies reached only a 

fraction of the patients who could have benefited, because the pricing 

model, the distribution model, or the clinical-awareness model did not 

follow through. 

The better model, emerging in several forward-looking firms, treats 

access as a design principle from the beginning. Discovery programmes that 

select targets partly on the basis of manufacturability at accessible price 

points. Trial designs that recruit representative populations rather than 

convenient ones. Pricing strategies designed with global access in mind, not 

only with the maximum extractable margin in a wealthy-market segment. 

Distribution partnerships that reach the rural clinic as well as the 

metropolitan hospital. 

For Indian pharma firms, access-first design is both a moral choice and 

a strategic one. Access-oriented products built for the Indian market tend 

to travel well to other Global South markets, where the disease burden is 

often larger and the paying capacity is similar. The firms that position this 

way are building for a market roughly six times the size of the one their 



R E I M A G I N I N G  R E A L I T Y 

241 

Western-model competitors are building for. The twenty-first century will, 

for several therapeutic categories, be defined by who serves that larger 

market well. 

V.  Regulatory harmonisation 
A pharmaceutical company operating in fifty markets today navigates fifty 

regulatory regimes, each with its own specifications, inspection regimes, 

adverse-event reporting, and labelling requirements. The overhead of this 

fragmentation is measured in years of submission work and billions of 

dollars of annual compliance cost. It is also, in practice, a barrier to getting 

effective medicines to patients in markets where the local regulatory 

apparatus has limited capacity. 

Efforts to harmonise regulatory frameworks across jurisdictions have 

been underway for decades, through bodies like the International Council 

for Harmonisation. The pace has quickened in recent years, partly driven by 

the COVID-19 response, which demonstrated that regulators could 

cooperate across borders when the stakes were high enough. The next 

decade will probably see continued convergence: common specifications 

accepted across multiple markets, shared inspection regimes, mutually-

recognised good-manufacturing-practice audits. For Indian pharmaceutical 

exporters, this is mostly good news — it reduces compliance overhead — but 

only if Indian regulatory standards keep pace with the converging global 

benchmark. Firms and regulators that lag the convergence will find market 

access narrowing rather than broadening. 
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Three decisions for the reader 

1. If you are in pharma, audit each step. 
Do not ask whether your firm has "AI in pharma." Ask whether you 

have AI at each of the seven steps. The weakest step is the one that 

limits overall cycle time. 

2. If you are a regulator, build the AI review capacity. 
Submissions incorporating AI will outstrip regulator's ability to 

review unless regulators themselves adopt AI-assisted review. 

Investment now compounds for a decade. 

3. If you lead a pharma business, make access a 
design requirement. 
In your next discovery programme, write the target price point, a 

representative trial population and the route to the rural clinic into 

the brief before the first candidate is chosen — not after approval. 

Medicines designed this way for India travel well across the Global 

South, which is the larger market. 
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C H A P T E R 

Super Visualisation — 
Seeing the Invisible 

 

The metaverse's first 
killer application is sight. 

We can only see a short distance ahead, but 
we can see plenty there that needs to be done. 

— ALAN TURING 
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MOST people, asked what the metaverse is for, will say gaming or 

socialising. A more accurate first answer is: making the invisible visible. The 

killer applications of spatial computing in 2030 will not be entertainment. 

They will be visualisation — molecular, financial, medical, urban — at scales 

and fidelities that two-dimensional screens cannot support. 

I.  Data as space 
A quarterly revenue dashboard on a screen is a bar chart. The same data 

rendered as a walkable landscape — with peaks for strong months, valleys 

for weak ones, coloured terrain for product categories, path-highlighted 

anomalies — is a different kind of object. Executives who have spent time in 

such visualisations report noticing patterns they had missed in years of 

conventional reporting. The spatial cortex evolved over millions of years to 

navigate terrain. It is extraordinarily good at pattern detection in three 

dimensions. We have been ignoring it because our tools could not render it. 

That era is ending. 

Molecular visualisation is the most developed example. Pharmaceutical 

researchers in VR walk inside the active sites of target proteins. The viewer's 

sense of where ligands fit, which bonds strain, which conformations are 

plausible, arrives in an hour what spent months arriving through 2D 

visualisation. Similar cases exist for radiology — surgeons plan operations 

by walking inside CT scans — and for urban planning, where a proposed 

building can be examined from the sightlines of every adjacent park. 

II.  The physics of attention 
THE reason spatial visualisation works so well is mundane neuroscience. 

The human visual system processes roughly ten megabytes of information 

per second. On a screen, most of that bandwidth is wasted — the screen 
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occupies only a narrow slice of the visual field, and the spatial relationships 

it conveys are flattened artifacts of a three-dimensional world reduced to 

two. In an immersive environment, the full visual field is in use, and the 

spatial relationships being shown are actual spatial relationships. The 

pattern-matching machinery we evolved to detect predators in grasslands is 

the same machinery that, properly cued, can detect anomalies in a financial 

dataset. The cuing is what was missing until spatial computing provided it. 

This is not a claim that every dataset benefits from spatial rendering. 

Tabular data, simple time-series, single-variable comparisons — all are 

served adequately by two-dimensional visualisation. The gains appear 

specifically when the data has rich spatial, relational, or hierarchical 

structure that two dimensions cannot represent without forcing the viewer 

to mentally reconstruct what the designer chose to hide. A supply chain. A 

neural network. A city. A molecular structure. A social network. In each of 

these domains, spatial visualisation is not a luxury. It is the first 

representation in which the shape of the data actually becomes visible. 

III.  What it takes to build 
BUILDING spatial visualisation capability inside an organisation is less 

expensive than most leaders assume. A small team — one experienced 3D 

designer, one data engineer, one product owner who understands the 

domain — can produce usable prototypes within two or three months, using 

off-the-shelf game engines and a handful of commercial headsets. The 

production-grade deployments take longer, principally because the 

organisational change management — getting analysts, executives and 

operators to actually use the spatial tools rather than retreating to familiar 

dashboards — is the hard part. 

Adoption, in my experience, comes not from mandate but from 

demonstration. When one team finds a pattern in spatial visualisation that 
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eluded them in flat charts, the story of that find spreads within the 

organisation. Three or four such stories, in the first year, tip the culture. 

Leaders who want to accelerate the adoption can help by committing to use 

the spatial visualisation themselves, in their own board and leadership 

meetings, and by budgeting for the ongoing content work that keeps the 

visualisations fresh. Spatial data rots fast; a visualisation that is two 

quarters stale is worse than no visualisation. 

IV.  The end of the flat dashboard 
THE flat dashboard, that ubiquitous artefact of modern management, has 

had a good run. Three decades after it entered corporate life, it has become 

the default way senior leaders consume information about their 

organisations. It is not going to disappear. But it is going to be joined — in 

many cases, replaced — by richer interfaces whose superiority becomes 

obvious to anyone who spends time in both. 

The replacement will not be uniform. The simple, recurring metrics — 

revenue, headcount, margin, customer count — will continue to work well 

in flat presentations. The complex, multi-dimensional questions — why is 

this customer segment churning, where are the risks in this supply chain, 

how does this decision propagate across the organisation — will increasingly 

move to spatial interfaces that let the leader explore rather than merely 

read. Good leaders of 2035 will spend part of their week in flat artefacts and 

part in spatial ones, moving between them based on the question they are 

trying to answer. The transition is already underway in the most 

analytically-sophisticated organisations; it will become standard practice 

across the decade. 
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Three decisions for the reader 

1. Give your analytics team a headset. 
Whatever your industry, there is data in your organisation that is too 

complex for a screen. Buy your analytics team two or three headsets. 

Let them experiment with spatial visualisation. The return on this 

seven-thousand-rupee investment is regularly reported as 

extraordinary. 

2. Commission one flagship visualisation. 
Pick the single dataset most important to your board. Commission a 

spatial-computing rendering of it. Show it at the next board meeting. 

The conversations that follow will change strategic priorities in ways 

conventional decks cannot. 

3. Use it yourself, and fund its upkeep. 
Adoption follows demonstration, not mandate. Hold at least one 

leadership review each quarter inside the spatial view, and approve 

the ongoing data and content work in the same budget as the build. A 

spatial visualisation that is two quarters stale is worse than none. 
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Real economies in unreal places. 

Money, like vodka, makes a man eccentric. 

— ANTON CHEKHOV 
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VIRTUAL real estate. Digital fashion. Avatars as identity. The first wave 

of virtual-goods hype, in 2021, produced spectacular valuations and 

spectacular failures. The second wave, quieter, more utility-grounded, is 

building a real economy in unreal places — smaller than the hype promised, 

larger than the scepticism feared, and growing. 

I.  What the hype got wrong, what it got right 
THE 2021 metaverse-real-estate boom was, in hindsight, a speculative 

mania detached from utility. People paid millions for plots on platforms 

where no one was spending time. When the user base failed to arrive, prices 

collapsed. The collapse taught the industry the right lesson: virtual real 

estate is worth what the time spent on it is worth, not what buyers imagine 

the time will be worth. 

What was true in the hype, and remains true, is that virtual goods create 

value where they create genuine utility or meaning. Digital fashion for 

avatars — yes, a real market with real margins, because self-presentation in 

persistent social spaces is a real human need. Virtual concerts — yes, 

because the experience is genuinely distinct from live or recorded. 

Collectibles with provable scarcity — yes, in specific collector communities 

where provenance matters. The categories are narrower than the 2021 pitch 

suggested, but they are durable, and they are growing. 

II.  The commerce platforms 
ROBLOX, Fortnite Creative, Minecraft, Zepeto, Decentraland, Sandbox 

— these are not merely games. They are commerce platforms, each with a 

sizeable population of users who spend real money on virtual goods. Roblox 

alone, in 2024, had more than seventy million daily active users and 

processed an economy measured in billions of dollars annually. The 
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platforms have their own currencies, their own creator economies, their 

own advertising mechanics, their own storefronts. Brands that learned how 

to operate inside them — Gucci, Nike, the National Basketball Association, 

and a growing list of entertainment properties — built audiences in 

demographics that traditional marketing struggles to reach. 

For brand leaders in 2026, the question is no longer whether to have a 

presence in at least one of these platforms. It is which platform or platforms 

are right, what the brand will do there, and who will operate the presence 

with the cultural literacy these communities demand. Brands that treat the 

platforms as another advertising surface fail quickly; the audiences detect 

inauthenticity faster than any previous generation of audiences. Brands that 

treat the platforms as communities, and engage with them on the 

community's own terms, build loyalty that compounds. 

III.  The Indian virtual-economy opening 
INDIA'S gaming population passed five hundred million users in 2024 

and continues to grow. Most of that population plays on mobile; a 

meaningful and growing fraction plays in persistent social worlds. Indian 

game developers and content creators are at the stage Western creators 

were at around 2015 — early enough that the winners of the next decade are 

being seeded now. Government policy, including clarity on skill-versus-

chance regulation and on real-money gaming, has been uneven. It will likely 

settle in the late 2020s. 

The opportunity for Indian firms is to build virtual economies anchored 

in Indian cultural content — Hindu mythology, regional folklore, historical 

epics, sports properties — at production values that compete globally. 

Games like Genshin Impact and PUBG Mobile have shown that localisation 

is not a sufficient strategy; the games that win are the ones built from the 

ground up with specific cultural intent. Indian creators have the stories. The 
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decade ahead is when they learn to build the platforms that carry those 

stories to a global audience. 

IV.  Identity, reputation, and the portable 
self 
A subtler question than virtual-goods economics is the question of virtual 

identity. In the early internet, users created a new account for every service; 

identity was fragmented and largely disposable. In the current internet, 

identity is consolidated under a few dominant accounts (Google, Apple, 

Meta, an increasing set of government-linked digital identities) but remains 

largely owned by the platform providers. The metaverse raises the question 

whether identity can be truly portable — carried by the user across 

platforms, with reputation, credentials, and social graphs that persist 

regardless of which platform the user is currently in. 

Decentralised identity standards have been under development for a 

decade and are beginning to reach practical maturity. Verifiable credentials. 

Soulbound tokens. Self-sovereign identity frameworks. Each of these 

attempts, in different ways, to move identity from platform property to user 

property. Adoption has been slow because the incentives of existing 

platforms run against it. Adoption will accelerate when a combination of 

regulatory pressure, user demand, and new platform entry makes 

portability a competitive advantage. 

For organisations operating in this space, the strategic question is 

whether to design products assuming the portable-identity future or the 

platform-owned-identity present. The former requires engineering for 

standards not yet fully settled; the latter risks being stranded when the 

standards do settle. My own view, informed by observing several such 

transitions, is that the firms that lead into open identity standards will be 

the firms that define the decade. The firms that cling to closed identity 
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models will, at some point in the next ten years, find themselves on the 

losing side of a specific regulatory decision, and the cost of the forced 

transition will be higher than the cost of the voluntary one would have been. 
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Three decisions for the reader 

1. If you have a brand, audit your virtual presence. 
Where in the virtual spaces your customers inhabit — Roblox, 

Fortnite, Horizon, Decentraland — does your brand appear? If the 

answer is nowhere, you are making a conscious or unconscious bet 

that virtual spaces will not matter. Make it conscious. 

2. If you sell goods, pick your virtual counterpart. 
A real-world product often has a natural virtual extension — a fashion 

label with digital wearables, an auto brand with virtual test drives, a 

publisher with spatial books. The extension is cheap to prototype. Run 

one. 

3. If you build digital platforms, design for portable 
identity. 
Build accounts, credentials and reputation so that they can move to 

open standards — verifiable credentials, self-sovereign identity — as 

those standards settle. It costs more today. It will cost far less than the 

transition a regulator eventually forces on the closed systems. 
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C H A P T E R 

Metaverse Living — Work, 
Learn, Worship, Play 

 

A day that is not a day, 
in a place that is not a place. 

We are such stuff as dreams are made on. 

— WILLIAM SHAKESPEARE, THE TEMPEST 
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WHAT does daily life look like when significant portions of it are lived in 

persistent, shared, immersive virtual spaces? The answer is not cartoons. It 

is distributed teams meeting in spatial offices, children taking field trips to 

the surface of Mars, grandmothers sitting together in virtual temples they 

can no longer physically reach, and friendships forming in places that have 

no physical address but do have persistent memory. 

I.  Spatial work 
REMOTE work was version one of work-from-anywhere. It reduced 

commute, kept calendar-based collaboration, and paid the price of diluted 

connection. Spatial work is version two. A team of twelve engineers in 

Bangalore, Berlin and Boston puts on headsets for their Monday standup 

and spends forty minutes standing around a shared whiteboard, drawing 

architecture diagrams in three-dimensional space, stepping aside to let a 

colleague sketch in real time. The technology is working in 2026. The 

cultural adoption is the bottleneck. 

The forecast, backed by adoption data from Horizon Workrooms, 

Microsoft Mesh, and Immersed, is that by 2030 roughly fifteen percent of 

knowledge workers globally will spend at least one hour a day in spatial 

collaboration. By 2035 that fraction will be half. The organisations that have 

trained for spatial work early will compete for talent across continents in 

ways that screen-only organisations will not. 

II.  Faith in the metaverse 
OF all the categories of metaverse living, the one that demands the most 

careful thought is faith. The immersive technology of the next decade is 

capable of serving something that matters — not as novelty, not as gimmick, 

but as a bridge to genuine presence for those who cannot physically be 
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present. This is why serious virtual-darshan platforms now exist for 

multiple Indian sacred sites, and why the broader architecture of physical-

digital hybrid centres — where a pilgrim can move between a physical site, 

the guidance of a teacher, and an immersive extension of the experience — 

is being actively discussed between technology firms, religious authorities, 

and government tourism bodies. The intention of the most thoughtful work 

in this category is simple in its principle and demanding in its execution: let 

the technology carry the teaching; never let the technology replace the 

teacher. 

Faith in the metaverse demands a specific discipline. The technology 

cannot be allowed to desacralise the practice — to turn darshan into 

entertainment, to turn prayer into a feed. The design choices that prevent 

this are specific and non-obvious: no aggressive gamification, no social-feed 

intrusion during ritual moments, rigorous cultural authenticity at every 

layer, and close partnership with the temple trusts, the lineages of teachers, 

and the religious authorities whose meaning the technology is privileged to 

carry. Done right, the technology becomes a vehicle for reverence. Done 

carelessly, it becomes its opposite. The difference is a matter of craft, and of 

the developer's relationship to the tradition. 

III.  Spatial learning 
THE third major category of metaverse living is learning. I do not mean 

the AI-tutor category covered in the education chapter; I mean the full 

spatial environment in which a learner can visit, rather than merely read 

about, the subject of their study. A history class visits first-century Rome. A 

biology class walks through the interior of a cell. A literature class attends a 

reading by the novelist whose work they are studying, in the novelist's own 

living room, for forty minutes during class time. A geography class stands 
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on top of Mount Kilimanjaro in the morning and in Kerala's backwaters in 

the afternoon. 

These are not hypothetical scenarios. The content is being built. The 

headsets are being deployed in schools across several countries, including 

in early pilots across Kendriya Vidyalayas and several private Indian school 

networks. The effects are consistent with what research on embodied 

cognition has long predicted — students who visit a concept retain it 

substantially better than students who read about it. The implication for 

Indian education, particularly in districts where teacher quality is uneven 

and educational infrastructure thin, is that spatial learning is not a 

supplement. It is potentially a primary mechanism of instruction for the 

generation currently in school. 

IV.  The social layer 
BEYOND work, faith, and learning, there is the most ordinary use of the 

metaverse: simply being together, in a shared space, when physical distance 

prevents it. A family scattered across three continents holds its Sunday 

lunch in a shared virtual living room. A circle of old school friends meets 

every Thursday in a space that looks like their favourite coffee shop from 

decades past. A grandfather reads to his grandchild every night, his avatar 

in her bedroom while his physical body is in another country. 

Critics have worried, reasonably, that these virtual togethernesses will 

substitute for physical togetherness and weaken the social fabric. The 

available evidence suggests something more interesting: they complement 

rather than substitute. People who use virtual presence tools well tend to 

maintain stronger relationships with distant family and friends than people 

who rely only on phone and video. The technology, when used thoughtfully, 

expands the set of people one can realistically stay close to over a lifetime. 

In a country like India, where family networks are expansive and diaspora 
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dispersion has been significant, this is not a trivial gain. It may turn out to 

be one of the quietly most important consequences of the technology. 

V.  Commerce in immersive spaces 
RETAIL in the metaverse is not what early imaginings suggested. The 

vision of virtual malls with virtual brand stores proved largely uninteresting 

to users who already had physical malls and physical brand stores. What 

has actually emerged is more interesting. Product exploration experiences 

that cannot exist in physical retail — walking inside a car before deciding 

which model to buy, trying a fully-rendered kitchen remodel before signing 

the contract, attending a concert-level product launch with ten thousand 

other prospective customers. Branded experiences that function as 

marketing and entertainment simultaneously, building relationships that 

pure advertising cannot. After-sale experiences — virtual user communities, 

expert-guided training, member-only events — that deepen the customer 

relationship post-purchase. 

The firms figuring out metaverse commerce fastest are not the biggest 

retailers. They are the firms with products that benefit most from rich 

demonstration — automotive, real estate, travel, luxury goods, complex 

industrial equipment. For these categories, the metaverse is not a peripheral 

marketing channel. It is becoming the primary pre-purchase experience, 

with physical visits increasingly serving to confirm decisions made in 

immersive environments rather than to initiate consideration. 



R E I M A G I N I N G  R E A L I T Y 

260 

Three decisions for the reader 

1. If you lead a distributed team, pilot spatial 
meetings. 
Once a week, for one month, hold your leadership meeting in a spatial 

collaboration platform. The first three sessions will feel awkward. By 

session four, something real will happen. Either your team finds it 

valuable, in which case scale; or it does not, in which case you have 

learned the answer definitively. 

2. If you are in heritage or faith, design with 
reverence. 
If your organisation steward a sacred, cultural, or heritage practice, 

your metaverse instance of it will be made by someone — either you, 

or a commercial third party, or an AI. Your choice is who. Leading it 

yourself, with the cultural knowledge only you possess, is the only 

design choice that protects the meaning. 

3. If you run a school, let students visit what they 
study. 
Choose one subject for one term and replace part of the reading with 

spatial visits — inside a cell, across a battlefield, along a river. 

Compare retention with a class taught the usual way. Where teachers 

are stretched thin, the result may change how you teach everything 

else. 
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C H A P T E R 

Healing & Relaxation 
Through Simulation 

 

The quiet clinical revolution. 

The groves were God's first temples. 

— WILLIAM CULLEN BRYANT 
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OF all the surprising uses of immersive technology, the most well-

evidenced and least discussed is clinical. VR, by now, has FDA clearance for 

treating chronic low-back pain. It has Class-A evidence for phobia 

desensitisation, PTSD exposure therapy, and paediatric pain management. 

It is being evaluated for addiction recovery, sleep disorders, and age-related 

cognitive decline. The therapeutic metaverse is a larger category than the 

gaming metaverse, and almost no one outside clinical circles knows it exists. 

The Indian case for this category is particularly strong. Mental health 

conditions affect, by WHO and Lancet Commission estimates, roughly one 

in seven Indians across their lifetimes, with the per-capita availability of 

mental-health professionals dramatically below what the population 

requires. Chronic pain is under-treated across both urban and rural 

contexts. Stress-related metabolic conditions are rising. Each of these is a 

category in which immersive therapeutic experiences can scale access in 

ways traditional clinical infrastructure cannot, and in which India's 

contemplative traditions offer a cultural compatibility with the underlying 

approach that Western clinical contexts have had to manufacture. 

I.  Prescription-grade immersion 
APPLIEDVR'S RelieVRx received FDA clearance for chronic pain in 

2021. Oxford VR and Psious have built clinical programmes across mental 

health. The mechanism is not mysterious: immersive environments disrupt 

the brain's attentional allocation to pain, trigger biochemical relaxation 

responses analogous to meditation, and allow graded exposure to phobic or 

traumatic triggers under controlled conditions. The clinical outcomes are 

better than pharmacological alternatives for several conditions, and come 

without the side-effect profile. 

Beyond the pain and mental-health applications, the broader category 

of therapeutic immersion — meditation environments, nature exposure for 
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urban dwellers, sleep-induction experiences, anxiety reduction before 

medical procedures — is scaling. For urban India, where access to actual 

nature is harder than the economic statistics suggest, high-fidelity forest 

and ocean immersions are a genuine intervention, not a luxury. 

II.  The science of calm 
CONTEMPORARY neuroscience offers a surprisingly specific account 

of what happens in the brain when a person enters a state of calm. The 

amygdala, which processes threat, quiets. The default mode network, which 

produces self-referential rumination, dampens. The parasympathetic 

nervous system, which regulates rest-and-digest functions, activates. 

Blood-pressure falls. Heart-rate variability improves. The inflammatory 

response moderates. 

Each of these effects can be induced, at measurable strength, by 

sustained immersion in appropriately designed environments. This is why 

the clinical evidence for VR-based interventions is accumulating — the 

interventions are not placebo; they are producing measurable physiological 

change. The practical implication for individuals is that calm is, in an 

important sense, a learnable and trainable state, and the tools for learning 

it are becoming more accessible by the year. The implication for 

organisations is that employee wellness, which has historically been under-

served by generic wellness programmes, has a new set of tools that produce 

outcomes the old tools did not. 

III.  Indian integration 
INDIA'S contemplative traditions — yoga, meditation, pranayama, 

classical music, devotional practices — are, in several important senses, 

ancient predecessors of what VR therapy now produces. The techniques are 
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different. The destinations of mind are substantially similar. A thoughtful 

programme of therapeutic immersion in India would not displace the 

contemplative traditions; it would integrate with them, using the immersive 

technology to make the traditional practices more accessible to modern 

urban users who lack the time, the teacher, or the cultural context to access 

them fully. 

Several Indian wellness firms are beginning to build exactly this. 

Immersive yoga environments tuned to specific asanas. Meditation 

environments built around specific mantras and ragas. Devotional darshan 

experiences that pair physical ritual with spatial companion experiences. 

Done well, these applications represent one of the purest examples of how 

technology can serve rather than supplant a civilisational inheritance. The 

next decade will produce a great deal of uninspired content in this category, 

alongside a handful of genuinely excellent products. The firms that achieve 

the excellent outcomes will do so by treating the cultural inheritance with 

the seriousness it deserves, not as a marketing skin over Western content 

templates. 

IV.  Prescribing calm 
MODERN urban life in India — the commute, the work, the social-media 

saturation, the physical environment of noise, heat and air pollution — is a 

low-grade, chronic generator of stress physiology. The public-health cost of 

this background stress is substantial, though it is rarely measured directly. 

Heart disease, metabolic disorder, depression, burnout — each has a 

meaningful stress component, and each is expensive to treat compared with 

its prevention. 

The infrastructure now exists to deliver calm at the scale at which it is 

needed. Corporate wellness programmes that include immersive 

meditation. Municipal installations in transit hubs where travellers can take 
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a ten-minute restorative break during long commutes. Hospital bedside 

programmes for pre-surgical and post-operative patients. School-day 

programmes for adolescents, when anxiety peaks. None of these is 

technically hard to deploy. All of them require a specific cultural shift in 

which calm is treated as a necessary infrastructure rather than as a luxury 

for those with time and means. The societies that make this shift will look, 

in 2035, like they took something important about human flourishing 

seriously that the societies that did not make it, did not. 
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Three decisions for the reader 

1. If you run a hospital, evaluate VR therapy. 
Chronic pain, anxiety before procedures, paediatric oncology pain 

management — each has clinical evidence. The deployment cost is 

low. The patient experience improvement is measurable. If you are not 

piloting by 2027, you are behind. 

2. If you manage employee wellness, include VR 
meditation. 
The return on corporate wellness programmes is consistently positive. 

Adding VR meditation and nature-immersion options to the existing 

programme produces step-function improvements in adoption, 

because the modality is novel and the experience is genuinely 

pleasant. 

3. If you run public spaces, treat calm as 
infrastructure. 
Pilot one restorative space — a ten-minute immersion booth at a busy 

transit hub, or a daily session for adolescents during examination 

season. Measure use and reported stress for six months. Calm costs 

far less to provide than the illness its absence produces. 
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C H A P T E R 

Analytics Beyond 
Sentiment 

 

When analytics starts to feel you. 

Not everything that can be counted counts, 
and not everything that counts can be counted. 

— WILLIAM BRUCE CAMERON 
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SENTIMENT analytics, a decade old now, is a toy compared to what is 

arriving. The next generation of analytics does not merely measure whether 

a customer said something positive. It models their mood, their arousal, 

their fatigue, their intent before the click, and the arc of their entire 

experience. This is useful, and it is dangerous, and the conversation about 

the difference cannot be ducked. 

The boundary between useful affect analytics and corrosive affect 

surveillance is finer than the marketing materials of either the vendors or 

the critics acknowledge. Well-designed affect analytics, operating on 

appropriately-consented data aggregated across populations, can genuinely 

improve product experience, service quality, and operational decisions that 

matter. Poorly-designed affect analytics — or well-designed affect analytics 

applied to purposes users did not consent to — is a significant civic harm. 

The chapters that make up a serious analytics agenda for the 2030s include 

not only the technical capabilities of the platforms but also the 

organisational, ethical, and regulatory scaffolding around them. A firm that 

has mastered the technical side but not the ethical and regulatory sides is a 

firm whose analytics capability is, in an important sense, not yet mature. 

I.  The multi-modal stack 
MULTI-MODAL affect recognition combines signals from voice (pitch, 

pace, prosody), face (micro-expressions), posture, typing rhythm, and 

increasingly biometric wearables (heart rate variability, galvanic skin 

response). With AI systems trained on large multi-modal datasets, the 

accuracy of mood and arousal detection in 2026 is already better than most 

humans can achieve by direct observation. Intent prediction — inferring 

what the user will want before they ask — is being deployed in product 

interfaces where the boundary between helpful and creepy is being actively 

negotiated in real time. 
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The commercial applications are obvious: customer service that de-

escalates before it notices the customer is angry, product interfaces that 

surface the feature the user was about to search for, health apps that catch 

depressive episodes earlier than the patient does. The surveillance 

applications are equally obvious, and the regulatory conversation is lagging 

the deployment. 

II.  Where the line is 
MY own view, built from building systems in this space, is that three 

principles separate useful affect analytics from corrosive affect surveillance. 

First, consent — the person analysed must know that affect analytics is 

occurring and be able to opt out without losing core service access. Second, 

aggregation — patterns across populations are more defensible than 

individual targeting, which should require explicit enhanced consent. Third, 

purpose limitation — affect data collected for one purpose (care, service 

improvement) must not leak to others (political targeting, insurance 

pricing). 

These three principles are not a complete ethical framework. They are a 

start. Any organisation building affect-aware products in 2026 should write 

its framework down, review it with ethicists and users, and publish it. The 

organisations that cannot explain their principles publicly are the ones that 

will eventually be unable to defend them. 

III.  The customer in full 
THE highest ambition of modern analytics is to understand a customer as 

a whole person — not as a set of transactions, not as a demographic profile, 

not as a position on a funnel, but as a human being with a life, a context, 

and a trajectory. The older marketing analytics treated customers as objects 
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to be segmented and targeted. The emerging analytics treats them as people 

to be understood and served. 

This sounds like marketing language. It is, however, a substantive 

technical shift. Understanding a person requires integrating data streams 

the older analytics could not handle — voice transcripts, image context, 

longitudinal patterns, emotional arcs across interactions, the cross-channel 

journey in its full messy reality. Modern data platforms, with streaming 

architectures and AI-enabled enrichment, can assemble this integrated 

view. The question is whether organisations use it to serve customers better, 

or to extract from them more efficiently. 

The former strategy compounds trust. The latter erodes it. Both are 

technically feasible. The choice between them is a choice of values, and 

every organisation deploying modern analytics is making this choice 

whether it examines it consciously or not. Leaders have a responsibility to 

examine it consciously — and to make sure their organisation's actual 

behaviour, as measured in the data systems it builds and the incentives it 

creates for product managers and marketers, aligns with the values it claims 

to hold. 

IV.  Causal inference and the next decade of 
decision science 
MOST analytics today answers descriptive questions: what is happening, 

to whom, when, and where. Some answers predictive questions: what is 

likely to happen next, given what we know. The higher-value category, still 

under-developed in most organisations, is causal: what would happen if we 

changed something? This is the question that most actually matters for 

decisions, and it is the hardest question to answer from observational data 

alone. 
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Modern causal-inference methods, drawing on the work of researchers 

like Judea Pearl and the broader econometrics tradition, give organisations 

better tools for answering these questions than they have ever had. A/B 

testing, when used well, yields genuine causal insight; so do newer methods 

like synthetic control groups, regression discontinuity designs, and 

instrumental-variable approaches adapted for operational data. Each of 

these methods has specific applicability; none is universal. The 

organisations that build in-house causal-inference literacy — not just 

statistical description but genuine understanding of counterfactuals and 

identification strategies — make better decisions than organisations that 

rely only on correlation. 

The obstacle to this capability is usually cultural rather than technical. 

Organisations used to making decisions based on dashboards and gut 

feeling often resist the discipline of framing a question causally, running the 

analysis carefully, and accepting the answer even when it contradicts the 

expected one. The organisations that push through this resistance acquire 

an analytical muscle that compounds across decisions, across years. By 

2030, causal literacy will be as differentiating a capability as statistical 

literacy was in the 1990s. 
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Three decisions for the reader 

1. Audit what your analytics currently infer. 
Ask your analytics team to document — plainly — every inference their 

tools currently make about individual users' states (mood, intent, 

preference, risk). The document will usually surprise the reviewer. 

Decide which inferences to keep, which to retire, and which to 

disclose. 

2. Adopt consent, aggregation, purpose. 
Write down the three principles for your organisation. Put them in 

your product docs, your privacy policy, and your internal training. 

Enforce them. Review annually. 

3. Build causal literacy in-house. 
Pick one recurring decision that your organisation currently takes on 

the strength of a dashboard correlation. Frame it as a causal question, 

run a proper experiment or quasi-experiment, and act on the answer 

even if it contradicts the expected one. Then make that discipline the 

default for your analysts. 
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C H A P T E R 

Digital Twins at 
Planetary Scale 

 

A copy of everything, updated in real time. 

The map is not the territory. 

— ALFRED KORZYBSKI, 1931 
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A digital twin is what you get when a simulation is no longer a model of 

something but becomes a second, synchronised version of it — a duplicate 

kept in continuous alignment with its physical original through live data 

flows. The idea is old. General Electric began using the term in the 2000s 

for jet engines. NASA had applied the concept to the Apollo spacecraft in 

the 1960s. What is new in 2026 is that the technology is finally cheap 

enough, and the sensor networks dense enough, that the concept scales 

from a single jet engine to an entire city, an entire factory, an entire supply 

chain, an entire country. 

I.  From single asset to planetary mesh 
THE original digital twins were asset-level — one engine, one turbine, one 

building. The second-generation twins moved to system-level: a whole 

factory, a whole grid, a whole port. The third generation, emerging now, 

works at network and city scale. A twin of a metropolitan water system 

includes every pump, every pipe, every valve, updated in real time, 

simulated into the future so operators can see the consequence of a choice 

before they make it. A twin of a national electricity grid does the same for 

every generator and substation. A twin of a pharmaceutical supply chain 

tracks every batch from API to patient. 

The fourth generation, still speculative but not far away, is planetary. 

Earth observation satellites, ocean sensor networks, atmospheric 

monitoring systems, and AI-powered inference are being stitched together 

into what researchers call Earth-2 or Digital Earth — a continuously-

updated simulation of the planet detailed enough to answer questions about 

climate intervention, disaster response, and ecological management that no 

classical model could previously answer with useful precision. 
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II.  Why twins matter for the convergence 
EVERY technology in this book is more valuable when paired with a 

digital twin. AI agents trained on twin data behave reliably in the physical 

systems the twin represents. Metaverse visualisations anchored to a live 

twin are no longer entertainment — they are operator interfaces. Quantum-

accelerated optimisation, applied to a twin, produces real-world decisions 

rather than academic results. IoT fabrics, by themselves, are just noise; a 

twin is what turns the noise into signal. 

This is why digital twins, though rarely mentioned in consumer-facing 

headlines, are among the most important infrastructure layers being built 

in the 2020s. By 2030, any serious industrial operator — public or private 

— will run its core systems against one or more twins. The firms that build 

this capability early, and that solve the hard interoperability problems 

between their twins and their partners' twins, will have a durable advantage 

that will compound for the rest of the decade. 

III.  The Indian civic opportunity 
INDIA'S hundred Smart Cities, the Digital India programme, the 

National Water Mission, the National Mission on Transformative Mobility 

— each of these is a candidate context for a state-scale digital twin. The data 

is being collected. The computing is available. The missing piece is 

coordination: a clear national architecture for how city twins, state twins, 

and central-ministry twins interoperate. 

A country that gets this architecture right by 2030 will be able to run its 

disaster response, its epidemic surveillance, its infrastructure planning, and 

its climate adaptation with a precision that no pre-twin polity has ever had. 

This is not a marginal efficiency gain. It is a step-change in the capability of 

the state. The decisions taken now — on interoperability standards, on data 
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sovereignty, on citizen privacy within twin architectures — will determine 

whether India captures this capability or cedes it. 

IV.  The simulation-to-decision loop 
THE value of a digital twin is not the twin itself. It is the loop that connects 

the twin to decisions. Data flows in from the physical system; the twin 

updates; simulations run against the updated state to evaluate alternative 

actions; a decision is made; the action is taken; the outcome flows back into 

the data stream; the twin updates again. The loop compresses what used to 

be a weeks-long cycle of measurement, analysis, deliberation and action 

into minutes or seconds. 

Organisations that build this loop carefully discover that their 

operations improve in ways their original business cases did not anticipate. 

The loop exposes operational assumptions that had been tacit. Decisions 

that used to be made on intuition become falsifiable. Debates that used to 

be about whose authority was greater become debates about whose 

simulation is more accurate. Over time, the organisation becomes more 

evidence-driven, less political, and — though this sometimes surprises 

leaders — more collegial, because arguments about facts are more 

resolvable than arguments about power. 

The leadership discipline required is to respect the loop. A digital twin 

whose decisions are routinely overridden by executive instinct produces bad 

data for itself and demoralises the team that built it. A digital twin whose 

decisions are never overridden is dangerous; the twin is wrong sometimes, 

and human judgement must remain the final check. The skilled use of the 

twin lies in knowing when to trust it and when to overrule it, and in being 

honest — publicly, within the organisation — about which calls were which. 
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V.  The engineering craft behind the twins 
UNDER the flash of a good digital twin lies unglamorous engineering 

work. Data pipelines that reconcile readings from dozens of sensor types 

with different sampling rates, update cadences, and coordinate systems. 

Physics-based simulators calibrated against measured system behaviour 

and continuously re-calibrated as the physical system ages. Uncertainty 

quantification that tracks, for every simulation output, how much 

confidence the user should place in it. Visualisation layers that make 

complex state legible without oversimplifying. Integration with the systems 

of record that the twin must remain consistent with. 

Each of these pieces is a specialist discipline, and the teams that build 

good digital twins combine talents that do not often overlap in one person. 

Data engineering. Physics modelling. Uncertainty quantification. Human-

factors design. Software architecture. Operations. The organisations that 

build these cross-functional teams deliberately, and that compensate all of 

the contributing disciplines appropriately, produce better twins than 

organisations that treat the work as an extension of their IT department. 

This is one of the cases where the cultural investment in cross-disciplinary 

collaboration produces disproportionate technical returns. 
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Three decisions for the reader 

1. Identify your highest-value twin opportunity. 
Pick the one physical system whose failures, delays or inefficiencies 

cost you the most. Commission a digital twin for it within twelve 

months. The cost has come down; the payback period is routinely 

under two years for well-chosen use cases. 

2. If you are a civic leader, demand interoperability. 
A city twin that does not talk to the state twin, and a state twin that 

does not talk to the national twin, is an island of value that cannot 

reach its potential. Insist on open standards for twin interoperability 

in every specification your administration issues. 

3. Respect the loop — and log your overrides. 
Every time a leader overrules the twin, record the decision, the reason 

and, later, the outcome. Review the log each quarter with the team 

that built the twin. It will tell you when to trust the simulation and 

when to trust judgement — and it keeps the builders engaged. 
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C H A P T E R 

Haptic & Multi-Sensory 
Computing 

 

The interfaces that will 
finally reach below the neck. 

The mind is not a vessel to be 
filled but a fire to be kindled. 

— PLUTARCH 
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NINETY percent of the signal that reaches your brain does not come 

through your eyes or ears. It comes through touch, temperature, 

proprioception, balance, and a dozen other channels most people could not 

name. Every computing interface you have ever used — mouse, keyboard, 

touchscreen, headset — has been a poor translator of the other ninety 

percent. That is now changing, unevenly but unmistakably. 

I.  The haptic renaissance 
HAPTIC interfaces — gloves, vests, controllers, seats, body suits — have 

moved in the last three years from research-grade curiosities to shipping 

consumer products. A modern haptic glove can simulate the texture of 

fabric, the weight of a mug, the resistance of a doorknob, with fidelity high 

enough that blindfolded users can identify objects by feel alone. Haptic vests 

reproduce the impact of contact, the pressure of an embrace, the vibration 

of a heartbeat. Haptic chairs move with the simulation they accompany. 

Each individual device is still imperfect; taken together they are assembling 

into a multi-modal bodily interface that will, within the next decade, make 

current screen-only computing feel as dated as punch cards. 

The applications are not just gaming. Remote surgery, where a surgeon 

in Delhi operates on a patient in Shillong, depends on haptic fidelity — a 

surgeon who cannot feel the resistance of tissue cannot operate well. 

Industrial training, where welders and machinists learn on simulators, 

depends on accurate force feedback. Rehabilitation medicine, where stroke 

patients relearn motor control, depends on graded haptic feedback tuned to 

each patient's recovery. Each of these is a multi-billion-dollar category unto 

itself, and all of them are being addressed by serious firms in 2026. 
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II.  Beyond haptics — smell, taste, and the 
question of full presence 
THE research frontier extends further. Olfactory displays that release 

calibrated scent molecules on cue are being tested in film, retail, and 

therapy applications. Electronic taste interfaces that stimulate taste 

receptors directly have moved from laboratory novelty to early product. 

Neural and sub-neural interfaces promise, eventually, direct modulation of 

sensation without the mechanical intermediaries. Each of these is further 

from consumer maturity than haptics, and each raises its own safety, ethical 

and regulatory questions. 

The long question is philosophical. If a future interface can deliver 

sensation indistinguishable from physical reality, what does physical reality 

still uniquely offer? The honest answer, in my view, is: presence with other 

actual people, and the specific kind of meaning that comes from the shared 

understanding that the experience is shared. Multi-sensory technology, 

done well, enhances but does not substitute for this. Done badly, it risks 

creating comfort islands in which many lives are lived at the expense of real 

community. The design discipline for the 2030s is to make these 

technologies amplifiers of human connection, not replacements for it. 

III.  Accessibility as the underrated use case 
THE most morally important application of multi-sensory computing is 

one that receives too little attention in the headlines: enabling people whose 

sensory capabilities differ from the default to participate more fully in the 

digital world. A person who cannot see benefits from haptic interfaces that 

convey spatial information through touch. A person who cannot hear 

benefits from captions integrated into the visual field and from haptic cues 

that signal direction and emphasis. A person with limited mobility benefits 
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from interfaces that respond to subtle movement, gaze, or even direct 

neural control. 

Every advance in multi-sensory interface design that is motivated by 

accessibility ends up being used broadly, because accessibility constraints 

force designers to think more carefully about the full space of human 

interaction. The curb cut, designed for wheelchairs, ended up being used by 

everyone with a stroller or a suitcase. The voice interface, designed for 

hands-free operation in cars, ended up being the dominant interface for 

smart homes. The spatial haptic glove designed for a blind researcher may 

well turn out to be the interface pattern that transforms how any surgeon, 

any designer, any engineer works ten years from now. Designing with 

accessibility in mind is not charity. It is where the best multi-sensory ideas 

consistently come from. 

IV.  The Indian design opportunity 
MOST multi-sensory interface research has happened in well-resourced 

Western laboratories. The assumptions these labs make — about the user's 

ambient environment, the user's prior exposure to screens, the user's 

willingness to tolerate calibration overhead, the user's available budget — 

produce designs optimised for a particular kind of user. Much of the world, 

including much of India, is not that user. 

There is a meaningful design opportunity in building multi-sensory 

interfaces for environments and users that the Western research agenda has 

not prioritised. Interfaces robust to high heat, to dust, to intermittent 

power, to outdoor light conditions. Interfaces comprehensible to first-time 

users without written instructions. Interfaces affordable at price points an 

Indian small-business user or a rural worker can justify. Interfaces 

respectful of multi-lingual, multi-script environments where English 

cannot be assumed. Each of these constraints, taken seriously, forces design 
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choices that produce better products — frequently products that then find 

unexpectedly large global markets because the conditions that shaped them 

turn out to be more common, globally, than the Bay Area's optimisation 

target. 

The Indian design community is beginning to organise around this 

opportunity. The next decade, if the ecosystem is supported through 

appropriate funding, academic partnership, and industrial collaboration, 

could produce a distinctive Indian tradition of human-computer interface 

design. That tradition would not be a smaller version of Silicon Valley's. It 

would be a genuinely different approach to what interfaces are for, built 

around a genuinely different set of users. 
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Three decisions for the reader 

1. If you train complex physical skills, evaluate 
haptic simulation. 
For any skill involving manual dexterity, force, or spatial judgement, 

ask whether a modern haptic simulator would accelerate training, 

reduce error, or cut cost. The category has crossed the threshold where 

the answer is usually yes. 

2. Design for presence, not immersion. 
If you are building experiences using these technologies, design them 

to bring people together, not to offer people private alternatives to 

being together. The first category will be durable. The second will not 

age well. 

3. Design for the users the labs forgot. 
Test every multi-sensory product, from the first prototype, with 

people whose sight, hearing or mobility differs from the default, and 

with first-time users working in heat, dust and patchy power. The 

constraints they bring produce better interfaces — and, often, larger 

markets than the ones you were designing for. 
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Real value in unreal places, and what 
ownership means when nothing can be held. 

Property is nine-tenths of the law. 

— ENGLISH COMMON-LAW MAXIM, SEVENTEENTH CENTURY 
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A Fortnite skin that sells for eight dollars has gross margin close to one 

hundred percent and aggregate revenue larger than the GDP of several 

small nations. A Roblox in-game asset can be held by a user for a decade, 

survive multiple account migrations, and appreciate in value in ways that 

physical collectibles do not. Behind these apparent curiosities sits a category 

that is, in 2026, among the fastest-growing in the global economy: virtual 

goods, now unambiguously larger than many categories of physical goods, 

and governed by rules that economists, lawyers and regulators are still 

writing in real time. 

I.  What the hype got wrong, what it is now 
getting right 
THE 2021 NFT and metaverse real-estate mania produced spectacular 

valuations and spectacular collapses. In hindsight, the pattern is clear: 

prices far exceeded the utility the underlying assets actually delivered. 

When the users failed to arrive, the prices collapsed. This was a reminder, 

not a refutation. The reminder is that virtual goods follow the same price-

equals-utility logic that physical goods follow. The refutation would have 

been that virtual goods cannot hold value at all. That refutation has not 

happened. 

What is emerging, more quietly, is a durable set of categories where 

virtual goods hold genuine value because they deliver genuine utility or 

meaning. Avatar fashion in persistent social platforms. Licensed digital 

twins of physical collectibles (watches, art, vehicles) that unlock experiences 

and warranties. Tokenised access to real-world assets (fractional real estate, 

music royalties, private-company equity). Verified credentials (degrees, 

certifications, licences) that travel with the holder across platforms. Each of 

these categories is growing. None of them is the speculative gold rush of 
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2021. All of them are building the plumbing for a much larger set of 

applications that will arrive in the 2030s. 

II.  The ownership question 
THE deep question virtual economies surface is what ownership actually 

means when the asset exists only as entries in a database. The answer is a 

mix of law, contract, and cryptographic guarantee. A user who buys a skin 

in a game does not, in most cases, own it in the sense that they own a pair 

of shoes; they own a revocable licence from the game publisher. A user who 

holds an NFT on a public blockchain has a different kind of ownership — 

one that does not depend on the continued cooperation of any single 

institution — but that is still subject to the technical integrity of the 

underlying protocol. 

The governance question is how the law will eventually resolve these 

distinctions. Courts around the world are beginning to issue decisions. 

Regulators are issuing guidance. A coherent legal framework for virtual 

goods is probably a decade away in any jurisdiction. In the meantime, the 

firms building virtual economies have a responsibility to be transparent — 

to users, to regulators, to courts — about what exactly is being bought when 

something is "bought" in their systems. 

III.  Interoperability — the unsolved problem 
THE original vision of the metaverse, as articulated by its most ambitious 

theorists, was a set of virtual worlds that interoperated — where an avatar 

built in one environment could travel to another, where a digital asset 

purchased on one platform could be used on another, where identity 

persisted across platforms rather than being recreated in each. This vision 

remains largely unrealised. Interoperability is technically difficult, 
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commercially threatening to platform operators (whose business models 

depend on user lock-in), and politically contested (because whoever defines 

the interoperability standards accrues significant platform power). 

Progress is being made, slowly. Open standards for 3D assets — glTF, 

USD — are maturing. Wallet-based identity standards are spreading. Some 

platforms are beginning to allow asset portability, partly because regulators 

are beginning to require it and partly because the best creators are unwilling 

to sell into platforms that hold their audience hostage. The arc, over the next 

decade, is toward more interoperability rather than less, but progress will 

be neither smooth nor uniform. The organisations that bet early on 

interoperable standards will pay a short-term cost and accrue a long-term 

advantage. The ones that double down on closed ecosystems will collect 

short-term margins and lose when the regulatory and cultural tides turn. 

IV.  Indian-rupee-denominated virtual 
economies 
AN underappreciated policy question for India is the currency 

denomination of its virtual economies. Global gaming platforms default to 

US-dollar-denominated in-app purchases. This produces friction for Indian 

users (who pay foreign exchange costs and sometimes card-issuance 

complications), creates tax-compliance complexity, and leaks value out of 

the domestic economy. 

An Indian-rupee-native virtual economy — platforms that accept UPI, 

tie into domestic KYC and tax infrastructure, and settle in rupees — would 

address these issues and enable a domestic virtual-economy sector at scale. 

Some Indian platforms are building in this direction. Regulatory clarity, 

including around real-money gaming, skill-based gaming, and the 

boundaries between gaming and gambling, would accelerate the sector 

significantly. The economic upside is measured in billions of dollars of 
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annual activity; the downside of clumsy regulation is driving the activity 

offshore. Getting this right is not a side issue; it is a meaningful industrial-

policy question for the late 2020s. 
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Three decisions for the reader 

1. If you sell physical products, design a virtual 
counterpart. 
Almost every physical product category now has natural virtual 

extensions — luxury handbags with authenticated digital twins, 

automobiles with virtual test drives and NFT-based ownership 

credentials, books with companion virtual experiences. Prototype one 

for your flagship product within the year. 

2. Clarify ownership rights in your platform. 
If your organisation runs a virtual economy — in-game items, 

platform credits, tokenised anything — your terms of service should 

plainly explain what users own. The organisations that are clearest 

about this now will have the easiest regulatory conversations later. 

3. If you build for Indian users, go rupee-native. 
Accept UPI, connect to domestic KYC and tax infrastructure, and price 

and settle in rupees from launch. Dollar-denominated purchases add 

friction for users and leak value offshore. India's domestic virtual 

economy will be built by the platforms that make rupee-native the 

default. 
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Not prediction. Scaffolding. 

The future is not some place we 
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Figure 34.1   2030–2040: A decade of forecasts across AI, Metaverse, 

Quantum, and India. 

THIS chapter offers a year-by-year forward look through 2040, with three 

forecasts per year across technology, business, and society. The goal is not 

accuracy. The goal is scaffolding. A reader who finishes this chapter should 

be able to place any new headline from the next fifteen years onto a mental 

map. That is all foresight honestly offers. 

I.  The year-by-year map 
2027:  AI agents reach enterprise productivity parity with junior 

knowledge workers in major industries. First national regulatory 
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framework for agent accountability. India announces its sovereign 

foundation-model programme with full funding. 

2028:  First fault-tolerant commercial quantum advantage 

demonstrated. Post-quantum cryptography mandated across Indian critical 

infrastructure. Agentic AI overtakes SaaS as the primary enterprise 

software category by new spend. 

2029:  First AI-discovered drug approved by FDA and CDSCO. 

Humanoid robots cross 100,000 deployed units globally. First major Indian 

city launches integrated metaverse civic platform. 

2030:  Twenty-five percent of urban Tier-1 retail has a metaverse twin. 

Virtual clinical trials become standard for at least one therapeutic class. 

India's bidirectional grid reaches 50 percent renewable integration with AI 

orchestration. 

2031:  Humanoid robots cross one million deployed units. First 

commercially-viable quantum-accelerated material discovery (battery or 

catalyst). Spatial collaboration overtakes video calls in knowledge-worker 

time-share. 

2032:  Gaganyaan-era Indian crewed lunar orbit. First AI-designed 

paediatric orphan drug approved in under eighteen months. Neural 

interfaces cross 10,000 non-medical consumer users in clinical settings. 

2033:  First climate model with a fourteen-day skillful horizon 

deployed at operational scale. India's National Quantum Mission delivers 

its first fault-tolerant demonstration machine. Metaverse civic participation 

exceeds ten percent of urban voters in major municipalities. 

2034:  First Mars cargo mission success. Agentic procurement 

becomes standard across Fortune 500 and BSE 500. Sovereign AI clouds 

operational in all G20 nations. 

2035:  The world I described in Dr. Meera Sharma's Tuesday. Ambient 

quantum infrastructure. Personalised medicine at population scale. Full 

spatial-first work cultures in leading firms. 
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2036–2040:  First persistent metaverse citizenships. Mars human 

arrival window opens. Climate-responsive cognitive grids. Universal access 

to genomic medicine in upper-middle-income nations. General-purpose 

humanoids as routine domestic infrastructure in developed economies. 

II.  The wildcards 
THREE wildcards could reshape the map. An AGI threshold event — a 

single system crossing some yet-undefined capability line — would rewrite 

every economic sector's timeline within weeks. A major pandemic on the 

scale of 2020, or larger, would both accelerate some categories (telehealth, 

virtual collaboration) and derail others (global supply chains). A severe 

geopolitical fracture — a Taiwan scenario, a serious India-China conflict, or 

a Russia escalation — would redirect technology investment toward defence 

and sovereignty and away from consumer categories. 

I believe none of these wildcards is a high-probability event in any given 

year. I believe at least one of them is a high-probability event across the full 

fifteen-year horizon. Any strategy that does not include contingencies for at 

least one wildcard is a strategy that has under-imagined the world. 

III.  What I am most uncertain about 
FORECASTS are, by their nature, more confident than the future 

deserves. I want to be explicit about the places where my own confidence is 

lowest. The pace of AGI development — whether a system crossing some 

critical capability threshold arrives in 2028, 2032, or 2038 — is the single 

largest uncertainty in the entire map, and small differences in arrival date 

produce very different decade trajectories. The pace of quantum fault-

tolerant deployment is similarly uncertain; my median estimate is around 

2030, with honest uncertainty stretching to 2035. 
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The shape of social response to automation is a second deep uncertainty. 

Different societies will respond differently, and the same society may 

respond differently in different decades. My forecasts assume a broadly 

continuing integration of these technologies into productive economic life; 

a strong social backlash, of the kind that a sufficiently visible automation-

driven unemployment crisis could produce, would alter the trajectory 

substantially. The specific tipping point might come from a regional 

banking crisis traceable to agent-driven trading, a healthcare incident 

where an AI system missed something a human doctor would have caught, 

or a visible concentration of wealth at a scale that finally breaks the public's 

willingness to accept further automation. Any of these could shift public 

sentiment in ways that propagate quickly through regulatory and political 

systems. 

The third uncertainty is geopolitical. The forecasts assume that the 

broad pattern of US-China competition continues without tipping into 

kinetic conflict, that Indian democracy continues to function, and that the 

infrastructure of international cooperation — standards bodies, trade 

agreements, scientific collaboration — survives. Each of these assumptions 

has a non-trivial probability of failing. The failure of any of them would 

make the 2030s a substantially darker decade than the one I have described. 

A serious Taiwan scenario would fracture global semiconductor supply 

chains in ways that delay every technology in this book by three to five years. 

A major India-China border escalation would redirect substantial 

investment from convergence technologies into pure defence categories. A 

dramatic failure of multilateral institutions — the WTO, the UN technical 

agencies, the major standards bodies — would leave every nation operating 

in a less predictable environment, with less confidence in shared norms. 

Naming these uncertainties does not reduce them. It does, however, 

allow the leader reading this chapter to be explicit about which risks they 

are taking on and which they are trying to hedge. The leaders who plan only 

for the central scenario of this chapter will be insufficiently prepared when 

the tail scenarios arrive. 
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Three decisions for the reader 

1. Write your own decade map. 
Using mine as a scaffold, write your own ten-year forecast for your 

industry and your organisation. Update it annually. The act of writing 

it down is the value; the accuracy is secondary. 

2. Name your three wildcards. 
Identify the three events that, if they occurred, would most alter your 

strategic plan. Write one-paragraph contingency responses for each. 

The probability is less important than the rehearsal. 

3. State your confidence, and set your tripwires. 
Beside each forecast in your decade map, write how confident you are 

and the signal that would change your mind — a capability 

demonstration, a regulatory decision, a supply-chain shock. Check 

those signals every quarter. Explicit uncertainty is what turns a 

forecast into a plan. 
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THIS book has, for twenty-six chapters, made the affirmative case. I owe 

the reader a chapter that makes the critical one. Every powerful technology 

casts a shadow. Ignoring the shadow does not lighten it. Naming it is the 

first step toward building the countervailing forces that keep the technology 

aligned with human flourishing rather than against it. 

I.  The five shadows 
DEEPFAKES and synthetic media are the most visible. The collapse of 

photographic truth has already changed electoral politics, celebrity privacy, 

and the evidence economy of journalism. Provenance standards (C2PA, 

similar efforts) are promising but unevenly adopted. The pragmatic defence 

is a literate citizenry, which is a slow investment; the technical defence is 

cryptographic authentication of authentic media, which is a faster one. 

Bias in high-stakes algorithmic systems is the second. Even at state-of-

the-art biometric accuracy of around 99 percent, one in three hundred 

matches will be wrong. Predictive-threat models at any realistic precision 

still generate material false alarms. These error rates are unacceptable in 

law-enforcement deployments without mandatory bias audits, human-in-

the-loop oversight, and transparent error-reporting. The third shadow is 

surveillance — the convergence of biometrics, CCTV, social data, and 

predictive modelling produces capabilities that would have been 

unthinkable to the architects of India's constitution, and which require 

democratic guardrails those architects did not imagine having to specify. 

The fourth is climate cost. Training and running frontier AI models at the 

scale of 2026 consumes energy at continental scale. Efficient models, green 

compute, and honest accounting of the embodied carbon of every AI 

deployment are not optional. The fifth shadow is concentration. As of 2026, 

the frontier of AI capability is held by roughly six firms, all of them 

American or Chinese. A world where India's national digital infrastructure 
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depends on any of them is a world of compromised sovereignty. Sovereign 

AI is not nationalism. It is a prerequisite of democratic self-determination. 

II.  The cultural stake 
EVERY frontier AI model in use today has, buried in its training data, the 

philosophical assumptions of the Enlightenment. Its notion of truth is 

broadly Popperian. Its notion of a self is broadly Cartesian. These are 

magnificent traditions. They are also partial. The AI that will serve Indian 

users in 2035 must also reason within the traditions of the Upanishads, the 

logic of Islamic jurisprudence, the ethics of Confucian propriety, the 

aesthetics of a hundred regional traditions that speakers and thinkers 

outside Anglophone academia have developed over centuries. This is not 

identity politics. It is civilisational preservation through an infrastructure 

layer. 

Consider what is at stake, concretely. The Sanskrit tradition has, across 

millennia, produced rigorous systems of logic — Navya-Nyāya — with a 

formal sophistication that Western logicians discovered only in the 

nineteenth century through the work of Frege and his successors. The 

Buddhist tradition has produced, in the Abhidharma and in the later 

Madhyamaka and Yogācāra schools, accounts of consciousness, causation, 

and interdependence that contemporary philosophy of mind has only 

recently begun to engage with seriously. The Islamic philosophical 

tradition, through figures like al-Farabi, Ibn Sina, and Ibn Rushd, kept alive 

and extended the Aristotelian inheritance while developing its own mature 

treatments of metaphysics and ethics. The Confucian tradition offers a 

sustained account of virtue, social harmony, and right action that the 

Western rights-based framework has historically underweighted. None of 

these traditions is obsolete. All of them have something specific to offer a 

decade in which we are, for the first time, building thinking machines. An 
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AI infrastructure that hears from only one of them is an impoverished 

infrastructure. An AI infrastructure that learns to hear from all of them may 

turn out to be the most important cultural achievement of our century. 

III.  The unevenly distributed present 
EVERY technology revolution has produced winners and losers. The 

information revolution produced astonishing concentration of wealth at its 

top and meaningful economic dislocation at its middle and base. The 

convergence revolution, without deliberate intervention, will do the same 

or worse. The capital requirements for serious AI development are high; the 

data requirements favour the already-digital; the network effects favour the 

already-connected. 

If left entirely to market forces, the convergence decade will accelerate 

concentration — of wealth, of capability, of political influence — in ways that 

will test democratic institutions severely. Counter-measures are available: 

progressive taxation of super-normal returns, public investment in training 

and access, antitrust enforcement in digital markets, strong labour 

protections during transitions, and deliberate investment in the cohort of 

citizens whose work will be most affected by AI automation. None of these 

is technically hard. All of them are politically demanding. The societies that 

invest in the social contract during the convergence decade will emerge 

from it as healthy democracies. The societies that do not will emerge from 

it as something less. 

For Indian readers specifically, the stakes are particularly acute. India 

enters the decade with severe existing inequalities, large informal-sector 

labour populations, and political institutions under significant stress. The 

convergence technologies can amplify all of these conditions if deployed 

carelessly. They can also — if deployed with attention and intent — produce 

one of the largest improvements in broad human welfare any society has 
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ever engineered. The difference is not in the technologies. It is in the 

political choices made around them. 

IV.  The climate horizon 
EVERY chapter in this book has discussed technologies whose mature 

deployment will consume substantial energy. AI training clusters, quantum 

computers, global metaverse infrastructure, billions of IoT devices — each 

is a new energy load, added to a planet already struggling to decarbonise its 

existing economy. If the convergence decade proceeds on current energy 

trajectories, it will make the climate problem substantially harder to solve. 

The responsible path is a convergence that is decarbonising as it scales. 

Model-efficiency research, which has reduced the energy cost of a given 

level of AI capability by roughly an order of magnitude in the last three 

years, is now a first-class engineering discipline. Green data centres, sited 

near renewable generation, cooled with minimal water, powered with 

hybrid renewable-storage arrangements, are becoming the industry 

standard rather than the exception. Edge computing, by reducing the need 

for data transport to distant centralised facilities, cuts energy as a side effect 

of its other benefits. 

None of this is enough on its own. The deep problem is that the appetite 

for compute is growing faster than efficiency is improving. Bending the 

curve requires not just technical progress but also the harder work of saying 

no — to use cases whose energy cost outstrips their value, to architectural 

choices whose convenience masks their carbon footprint, to a business 

culture that assumes compute is effectively free because its billing is 

obscured. The leaders who take this horizon seriously now will look, in 

2035, like the adults in a room full of younger leaders who never learned to 

measure what they consumed. 
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V.  The trust deficit 
A less quantifiable but equally serious shadow is the erosion of public trust 

in technology institutions that the last decade has produced. A citizen who 

does not trust that social platforms tell the truth, that search engines surface 

honest results, that AI systems are free of bias, or that corporate privacy 

commitments are enforced, is a citizen whose relationship with digital 

infrastructure is increasingly adversarial. The costs of this adversarial 

relationship are diffuse but real: slower adoption of beneficial technology, 

greater regulatory friction, political conflict that absorbs national attention 

that could have been spent on other priorities. 

Rebuilding trust, where it has been lost, is slow and unglamorous work. 

It requires transparency about practices that were previously hidden, 

accountability for errors that were previously minimised, and investment in 

the long-term relationship with users and citizens at the cost of short-term 

optimisation. The organisations that take this work seriously now will, over 

time, come to be distinguished from those that do not. The reputational gap 

between the two cohorts will not close, because trust, once re-earned, is 

stickier than its erosion suggests. The firms that commit to this re-earning 

in 2026 and 2027 will sit, by 2030, in a structurally stronger position than 

the ones that continue to treat user relationships as transactional. 

VI.  The moral question the reader cannot 
avoid 
I have, across this chapter, named the shadows cast by the technologies I 

have spent the rest of the book describing. The harder question, left to the 

reader, is what the reader personally is willing to do about them. Every 

leader of a technology organisation in the next decade will, at some point, 

face a specific decision — a product feature, a data-use policy, a customer-
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class exclusion, a procurement agreement with a government — where the 

commercially easy answer and the ethically careful answer diverge. The 

choice made in that moment, and the pattern of such choices made over 

years, defines the leader's legacy far more than any strategic announcement. 

The book cannot make these choices for the reader. It can only suggest 

that the choices be made deliberately rather than by default, and that they 

be examined honestly rather than rationalised away. The decade ahead will 

produce technologies of unusual power and unusual potential for both good 

and harm. The individuals who hold responsibility for how those 

technologies are deployed carry a weight of moral authorship that the 

general public has not yet fully recognised. Take the weight seriously. Find 

the people you can talk to about it honestly. Make the choices you can 

defend — to your family, to your children, to the old version of yourself who 

began the journey with hopes that did not include the compromises you will 

be tempted by along the way. 
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Three decisions for the reader 

1. Publish your AI ethics position. 
Not a platitude. A specific document: which AI applications you will 

build, which you will not, how you will audit bias, how you will handle 

mistakes, how you will protect privacy. Publish it. Update it. Live by 

it. 

2. Fund sovereign capability. 
If you are a government, fund sovereign model development — not as 

a vanity project, but as a strategic necessity. If you are a firm, support 

the sovereign-AI ecosystem with partnerships, procurement, and 

talent. The alternative is dependency, and dependency always costs 

more than independence would have. 

3. Hire an ethicist. 
Every serious AI deployment team in 2030 will have an ethicist on it. 

The ones that wait until 2030 to hire one will not find one available. 

The ones that hire in 2026 will grow theirs into senior roles that pay 

returns for a career. 
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for the straight way was lost. 

— DANTE, INFERNO 
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THIS is the practical closing chapter. It is written for CEOs, government 

leaders, founders, and senior technologists who have read the previous 

twenty-seven chapters, closed the book, and asked: what do I actually do on 

Monday morning? Here is the answer, in as few words as I can manage. 

I.  The ninety-day diagnostic 
IN the next ninety days, answer seven questions in writing, with your 

leadership team. One: of the three technology pillars (AI, Metaverse, 

Quantum), which two matter most to your strategy, and why? Two: for each 

of those two, where does your organisation stand — leading, catching up, 

falling behind? Three: what is your single most important convergence use 

case — a place where at least two of the technologies intersect with your 

domain? Four: what is your sovereign-data posture, and does it match your 

regulatory and geopolitical risk? Five: who in your organisation — by name 

— will be accountable for the technology agenda over the next three years? 

Six: what is your ethics position, and is it written down? Seven: what will 

you stop doing to free the capacity to do the new? 

Do not skip any of the seven. Each is a separate conversation. Together 

they produce a clear-eyed snapshot of where you actually are — which is 

almost always different from where you believe you are. 

II.  The twenty-four-month capability map 
OVER the next twenty-four months, build capability across four layers. 

Data: consolidate, clean, classify, and secure the data your organisation 

generates. You cannot do any of the rest without this. Models: either build 

or partner for AI capability relevant to your domain. Agents and metaverse: 

pilot one use case each by month twelve; scale the winner by month twenty-

four. Quantum-readiness: complete your Q-Day risk audit, begin your post-
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quantum cryptography migration, and identify one quantum-candidate 

problem. 

At the budget level, use the 70-20-10 rule. Seventy percent of 

transformation budget on core capability (data, cybersecurity, post-

quantum, AI infrastructure). Twenty percent on adjacent opportunities 

(new use cases within your existing market). Ten percent on 

transformational bets (genuinely new markets, genuinely new product 

categories). This allocation is conservative. It is also the allocation that has 

produced most of the durable competitive advantage in every previous 

technology wave. 

III.  Talent, culture, measurement 
TALENT first. You cannot lead this transformation with the team that got 

you here. You need to hire two to four senior leaders with deep experience 

in the new stack, retrain twenty to thirty existing leaders to work alongside 

them, and — most importantly — stop losing your best younger people to 

firms that are moving faster. The retention fight is the one you lose if you 

are not paying attention, and it determines the next decade. 

Culture second. The organisation must learn to experiment in public — 

to ship pilots, report failures, and iterate without shame. Organisations that 

require every new thing to be right before it is launched will never launch 

enough new things. 

Measurement third. Ten KPIs for the next five years: agent-hours 

deployed per function, metaverse pilots shipped, post-quantum coverage 

percentage, sovereign-data percentage, convergence-case ROI, experience-

layer NPS uplift, talent retention (top quartile), time from pilot to 

production, cost per AI inference, and carbon per billion inferences. 

Measure them quarterly. Report them publicly inside the firm. 
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IV.  The personal commitment 
ALL of the above will fail if the top leader treats it as delegable. This 

transformation cannot be delegated. Not because you must personally code, 

but because the cultural permission to prioritise what matters, to kill what 

does not, to fund the uncomfortable bets — that permission only flows from 

the top. Every organisation that has gone through a successful technology 

transformation in the past fifty years has had a CEO who made it personal. 

Every organisation that has failed had a CEO who thought they had 

delegated it. 

You may, as you read this, be thinking that your calendar is too full to 

take on one more thing. I would argue that your calendar is full precisely 

because you have not yet stopped doing the things this transformation will 

make obsolete. The transformation is not one more thing. It is the thing that 

simplifies the other things. Start by making room. 

V.  Communication as strategy 
MOST leaders under-invest in internal communication about the 

transformation. They announce it once, assume the message has landed, 

and move on. Four months later they discover, via a disengaged middle-

management cohort and rising rumours, that the message never actually 

travelled beyond the room it was first delivered in. 

Transformation-era communication is a continuous discipline, not an 

event. It includes monthly written updates, quarterly town halls, small-

group skip-level meetings, and the deliberate celebration of both wins and 

honestly-discussed failures. The leader's role is to be the chief explainer — 

repeating, refining, and listening to the signals coming back from the 

organisation about what is and is not being understood. This is not 

marketing. It is the bridge over which strategy travels from the executive 

team to the people who will actually implement it. 
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Internal communication also has an external dimension. The 

organisation's story about its transformation — told to customers, to 

investors, to candidates, to regulators — is itself a component of the 

transformation's success. A compelling public story attracts the talent, the 

capital, and the partnerships that accelerate the work. An unclear or absent 

public story signals to potential allies that the organisation is uncertain 

about its own direction, and uncertain organisations are avoided by the 

kinds of people and firms whose support matters most. 

VI.  The board's role 

A board that does not understand the transformation will, at some point, 

inadvertently sabotage it. The critical board meeting typically arrives 

somewhere between months six and twelve, when the foundational 

investments are visible as costs and the pilots have not yet produced 

market-facing wins. In that meeting, a board that has been educated in what 

the transformation is, what its shape should be, and what milestones are 

appropriate for each phase will support the work. A board that has not been 

educated will ask why the money is being spent without corresponding 

revenue, will commission a consultant to review the programme, and will 

frequently force a pivot to faster-but-shallower work that loses the strategic 

thread. 

The CEO's responsibility is to educate the board continuously, not only 

at board meetings but through pre-reads, site visits, one-on-one 

conversations with key directors, and curated external exposures to leaders 

of firms further along the transformation journey. A board with directors 

who have personally met, say, the CEO of a manufacturer running a 

successful AI transformation will approach the firm's own transformation 

with different expectations than a board whose AI exposure is limited to 

press coverage. This board-education work takes time that is always in short 

supply. It is also among the highest-leverage investments a CEO can make 

in the success of the transformation itself. 
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Three decisions for the reader 

1. Schedule the diagnostic this week. 
Put the seven-question diagnostic on your calendar for the next ten 

days. Not a month from now. The week. The sooner the questions are 

asked, the sooner the real work begins. 

2. Name your single accountable leader. 
Not a committee. Not a shared responsibility. One named person, 

reporting to you, accountable for your organisation's technology 

transformation over the next three years. Announce it internally 

within thirty days. 

3. Block the calendar. 
Hold four full days per quarter — sixteen per year — as CEO 

transformation time. No other agenda. Use them for site visits, deep 

reading, customer conversations, vendor exploration, team retreats. 

The calendar block is the leading indicator of whether this 

transformation happens. 
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C H A P T E R 
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Data is a precious thing and will last 
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EVERY AI strategy I have ever seen presented at a board level fails on the 

same invisible assumption: that the data required to make the strategy work 

already exists, clean, accessible, and usable, somewhere in the organisation. 

It almost never does. The data is real. The data is abundant. But it lives in 

forty different systems, in inconsistent formats, under incompatible 

governance rules, locked behind political boundaries that no AI architecture 

can dissolve by itself. Before a single model is trained, the data platform 

question has to be answered. 

The pattern is structural, not anecdotal. A decade of enterprise analytics 

deployments — first Hadoop and early data-warehouse programmes in the 

mid-2010s, then cloud-based lakehouse projects in the late 2010s, then the 

current wave of AI-native platforms — has produced a consistent finding: 

the technical build-out of the data platform consumes roughly three times 

the effort the original project plans allocated to it, and the governance build-

out consumes roughly three times what the platform build-out itself 

required. These multipliers are not signs of incompetence; they are signs of 

how fundamentally underestimated the data layer is in most organisations. 

Every dollar spent on a sophisticated AI model sitting on top of a poorly-

curated data foundation is a dollar that will produce worse decisions than 

would have been produced by a simpler model on better data. The best AI 

practitioners have known this for two decades. Most boards are still 

learning it. 

I.  Why the data layer is strategic 
infrastructure 
THE data layer is the quietest, least glamorous, and most decisive piece of 

any serious convergence strategy. In the organisations that have succeeded 

with AI at scale — Google, Meta, Netflix, the major banks, a handful of 

Indian enterprises — the hard work done in the five years before visible 
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success was almost entirely data-layer work. Consolidation. 

Standardisation. Lineage. Access control. Governance. The models and 

agents that got the headlines sat on top of a foundation that had been built 

carefully and without publicity for half a decade. 

The same pattern will play out in every convergence use case described 

in this book. The city that wants to run a digital twin needs a sensor-data 

platform. The hospital that wants precision medicine needs a genomic-data 

platform. The state that wants an integrated citizen-service platform needs 

an identity and records platform. The factory that wants a cognitive supply 

chain needs a real-time operations-data platform. There is no shortcut. The 

organisations that invest in the data layer now will be the ones whose AI 

ambitions of 2028 and 2030 actually work. The ones that skip the layer will 

find, painfully, that intelligence without data is theatre. 

II.  What sovereignty means here 
SOVEREIGN data, in the sense I use it, is data whose location, 

governance, access control, and legal status are under the effective control 

of the organisation and the nation that are accountable for it. This is not 

primarily a technical concept. It is a legal and strategic one. A hospital 

whose patient records live on servers in Virginia, under US law, is not a 

hospital with sovereign data, regardless of how well its cloud provider treats 

it. A state government whose citizen records are held in a proprietary 

database whose vendor can change terms unilaterally is not a state with 

sovereign data. A firm whose competitive intelligence is fed continuously 

into the training data of a foreign AI provider is not a firm with sovereign 

data. 

Sovereignty is not isolationism. Most organisations will use a mix of 

domestic and international cloud infrastructure, domestic and 

international AI services, domestic and international talent. What 
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sovereignty requires is clarity — that the organisation knows, for every 

important dataset, where it is, who controls it, under what law, and what 

would happen if the underlying vendor relationship changed. Most 

organisations, asked these questions in 2026, cannot answer them. The 

work of the next two years is to ensure that every organisation that will 

matter in the 2030s can. 

III.  The India-specific framework 
INDIA'S Digital Personal Data Protection Act, passed in August 2023, 

provides the legal skeleton for data sovereignty in the Indian context. The 

Act establishes categories of data, defines the rights of data principals 

(citizens), and imposes obligations on data fiduciaries (organisations that 

process citizen data). It is imperfect. It has been the subject of legitimate 

civil-liberties criticism. It is also, for most organisations, the first 

comprehensive data-protection regime they have had to operate within, and 

the discipline of compliance is producing better practice across the industry. 

The practical implication for organisations subject to the Act — which is, 

in effect, nearly every organisation processing Indian citizen data — is that 

the data-platform architecture of 2026 and beyond must incorporate a 

compliance layer from day one. Consent capture and management. Purpose 

binding — the ability to prove that data used for purpose A was not also 

silently used for purpose B. Data-principal rights fulfilment — the ability to 

respond to a citizen's request to see, correct, or delete their data within the 

statutory timeline. Breach notification infrastructure. These capabilities 

have to be part of the platform, not bolted on afterwards. Organisations that 

treat the Act as a documentation exercise rather than as an architectural one 

will fail their first serious audit. 
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IV.  The geography of data 
A subtler question than jurisdiction is geography — not only where data is 

legally held, but where it physically lives. Data stored in a cloud provider's 

Mumbai region is legally Indian, but its replica may sit in Singapore or 

Frankfurt for redundancy. Data transmitted between a factory in Gujarat 

and a cloud in Hyderabad traverses third-party networks along the way. 

Data trained into an AI model may be in one jurisdiction while the model 

trained from it is served from another. 

Serious data-sovereignty architecture pays attention to geography at 

every stage: storage, replication, transit, inference, training. Encrypt in 

transit. Encrypt at rest. Use keys held in hardware security modules within 

the sovereign jurisdiction. Document every cross-border flow and justify it. 

The operational overhead is meaningful. The cost of getting it wrong — a 

data-breach scandal, a regulatory fine, a loss of customer trust — is much 

higher than the overhead. Organisations that have not built this discipline 

by 2028 will find themselves explaining to boards, regulators, and 

customers why they did not. 

V.  Data as strategic asset 
A subtle shift in mindset that separates the organisations that thrive in the 

next decade from those that do not is the shift from treating data as 

byproduct to treating it as strategic asset. In the byproduct view, data is 

what accumulates as a side effect of operations; it is managed by IT, stored 

because regulation requires it, and consulted for periodic reports. In the 

strategic-asset view, data is as important to the firm as physical capital or 

intellectual property; it is governed, invested in, and protected with the 

same seriousness the firm gives to other strategic assets. 

The shift has practical implications. Boards that ask about data health in 

the same meeting they ask about cash position. CFOs whose investment 
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committees consider data-platform spend on the same rigorous basis as 

plant-and-equipment spend. CEOs who know, to one decimal place, what 

proportion of their competitive advantage sits in datasets their competitors 

cannot replicate. Organisations that have made this shift by 2028 will be 

substantially harder to compete against than organisations that have not. 

For many of the largest Indian enterprises, this is the work of the next 

twenty-four months — not technical work primarily, but cultural and 

governance work that determines how the technical investments are used. 
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Three decisions for the reader 

1. Map your data sovereignty posture. 
Within sixty days, commission a plain-English document listing your 

organisation's top twenty datasets, the jurisdiction each is stored in, 

the vendor that controls access, and the contractual exit path. If you 

cannot produce this document today, you cannot reason about your 

AI strategy honestly. 

2. Appoint a single data platform owner. 
Not a CIO, not a CTO, not a CDO as a title alone — a single senior 

leader whose explicit mandate is the data layer. Without this role filled 

and empowered, data-platform investments fragment into 

departmental silos and rebuild the problem they were meant to solve. 

3. Fund the unglamorous work. 
Data consolidation, standardisation, lineage and access-control work 

is not newsworthy. It is also the work that determines whether every 

other technology initiative in this book succeeds. Allocate budget to it 

generously and defend that budget when the board asks to reallocate 

to something flashier. 
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TWENTY years ago, organisations kept their data in warehouses — 

structured, schema-defined, expensive, slow to change, but reliable. Ten 

years ago, they began keeping it in lakes — cheap, flexible, schema-on-read, 

able to absorb any data type, but prone to the condition known as the data 

swamp. Today the best practice has converged on an architecture that 

preserves the strengths of both and is called, with the inevitable cleverness 

of the industry, the lakehouse. 

The lakehouse represents a consolidation, not an invention. Two 

decades of industry experience — Hadoop's rise and its partial 

disappointment in the 2010s, the growth of cloud data warehousing 

(Snowflake, BigQuery, Redshift), the emergence of open table formats 

(Apache Iceberg, Delta Lake, Apache Hudi), the rise of lakehouse-native 

platforms (Databricks, various open-source equivalents) — has converged 

on a common architecture with common primitives, common 

interoperability guarantees, and common governance patterns. This 

convergence matters because it means the investment an organisation 

makes in lakehouse technology today is portable across vendors in ways that 

earlier data architectures were not. Organisations burned by vendor lock-in 

during the warehouse era (the cost of moving off Oracle or Teradata was 

historically measured in years of engineering effort) have a genuinely 

different set of options in the lakehouse era, provided they commit to open 

standards rather than accept the proprietary extensions that every major 

vendor offers on top of the open foundations. 

I.  Why the lakehouse won 
A lakehouse is, in plain language, a data lake with the governance, 

performance and reliability properties of a warehouse. The key architectural 

primitives — open table formats like Apache Iceberg, Delta Lake, and 

Apache Hudi — allow a single physical store of files, sitting on cheap object 
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storage, to be queried with the speed and integrity of a traditional 

warehouse. The architecture separates storage from compute, which means 

the organisation pays for storage once and for compute only when it is used. 

For any dataset of meaningful scale, this is an order of magnitude cheaper 

than the warehouse-era architecture. 

The second and more important property is that a lakehouse supports 

multiple workload types on the same data. Traditional BI dashboards run 

against it. Machine-learning training jobs run against it. Real-time 

streaming pipelines write to it. AI agents query it. This matters because the 

defining feature of the next decade is that the same data will be consumed 

by many more kinds of workload than we previously imagined. A lakehouse 

is the architectural pattern that makes that possible without forcing the 

organisation to copy and synchronise the same dataset into five different 

systems. 

II.  The governance challenge 
THE most common failure mode of a data lakehouse is that it succeeds too 

well at the consolidation part and fails at the governance part. Data arrives 

faster than classifications can be assigned. Access rules become 

inconsistent. Sensitive datasets sit alongside public ones without the 

appropriate access controls. A swamp emerges where a lake was intended. 

The remedy is discipline applied at the moment data enters the platform. 

Every dataset must be catalogued, classified, tagged for sensitivity, and 

assigned an owner before it is made queryable. A catalog tool — Apache 

Atlas, OpenMetadata, DataHub, or comparable — must be operational from 

day one, not added after the platform has already become critical 

infrastructure. Policies must be codified as policies-as-code that the 

platform enforces automatically rather than as documents that humans are 

expected to remember. These are boring engineering choices. They are the 
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choices that separate lakehouses that scale from lakehouses that become 

liabilities. 

III.  Streaming, batch, and the unified 
pipeline 
EARLY data platforms separated batch and streaming concerns into 

different systems — a batch pipeline for overnight reporting, a streaming 

pipeline for real-time alerts. The duplication produced operational 

complexity, inconsistent definitions, and constant disputes about which 

system held the authoritative number. 

The modern pattern, enabled by open table formats and unified compute 

engines, is a single platform that handles both. Streaming writes into the 

same tables that batch writes do; the same query engine serves both real-

time dashboards and historical analytics; the same governance applies to 

both. This unification is not merely elegant. It is economically significant: 

the organisation stops paying for two pipelines to do essentially similar 

work, and the analytical consistency gains matter more than most leaders 

realise until they see a board disagree for half an hour about which version 

of a number is the true one. Organisations standing up new data platforms 

in 2026 should insist on a unified-pipeline architecture. Organisations with 

legacy separate pipelines should plan a migration whose timeline is 

measured in years but whose return is clear. 

IV.  The analytics-AI continuum 
THE same data platform now serves three increasingly overlapping user 

populations. Analysts, who use SQL and BI tools to produce reports. Data 

scientists, who use Python and model-training frameworks to produce 

predictive models. AI engineers, who build and deploy model-serving 
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infrastructure. In earlier architectures, these three populations worked in 

three different environments and consumed different copies of the data. In 

modern architectures they share the same physical store and differ only in 

the tools they use to access it. 

The architectural implication is that the platform must serve all three 

access patterns well: interactive SQL, notebook-based exploration, and 

high-throughput model-serving pipelines. Most commercial platforms 

today claim to do this; only some of them actually do it well. The evaluation 

criterion is not benchmark performance on any one axis but operational 

satisfaction across all three user populations. Organisations that pick 

platforms only on SQL benchmarks discover, eighteen months later, that 

their data-science and AI teams are struggling. The evaluation process 

should include representatives from all three communities from the 

beginning. 
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Three decisions for the reader 

1. Commit to an open table format. 
If your organisation is making a new data-platform investment in the 

next eighteen months, commit to an open table format — Iceberg, 

Delta Lake, or Hudi. Proprietary warehouse formats lock you in to a 

single vendor's compute pricing for the life of the data. Open formats 

do not. 

2. Implement the catalog before it hurts. 
A data catalog added early is an asset. A data catalog added after the 

platform is already critical is a slog. Implement it in month one, not 

year three. 

3. Treat the lakehouse as a product. 
The lakehouse is not an IT project; it is a product used by the rest of 

the organisation. Staff it with a product manager, measure user 

satisfaction, iterate on feature requests, and maintain a roadmap. The 

lakehouses that succeed are the ones whose internal users like using 

them. 
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IN batch-era computing, the question was what happened yesterday. In 

real-time computing, the question is what is happening right now, and what 

do we do about it before it stops happening. Complex event processing — 

CEP — is the discipline of answering the second question at scale, and it has 

become, quietly, one of the most important platform capabilities any serious 

enterprise must have. 

The commercial turning point for real-time architectures was the 

emergence, in the mid-2010s, of a mature open-source streaming 

ecosystem — Apache Kafka for message transport, Apache Flink and Apache 

Spark Streaming for processing, the broader Apache ecosystem for storage 

and orchestration. Before that decade, real-time systems were bespoke, 

expensive, and typically built only for the few categories (high-frequency 

trading, telecommunications network operations) that could justify the 

investment. After it, streaming architecture became the default assumption 

for any new operational platform, with batch processing retained for 

specific categories (regulatory reporting, overnight analytics) rather than as 

the primary paradigm. The shift is comparable, in architectural significance, 

to the earlier shift from mainframes to client-server in the 1990s: once the 

primary architecture changes, every adjacent category has to rebuild around 

the new default. The organisations that recognised this shift in 2018 and 

restructured their platforms accordingly are, in 2026, sitting on a 

substantial operational advantage over those still operating primarily on 

nightly batch cycles. 

I.  What CEP does 
A stream of events arrives — card transactions, sensor readings, user clicks, 

sensor telemetry from a thousand factory machines, log entries from a 

thousand servers. A CEP engine watches the stream and evaluates, 

continuously and at low latency, a library of rules and patterns. When a 
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pattern is detected — a fraud signal, a machine anomaly, a security 

intrusion, a user journey crossing a threshold — the engine triggers an 

action: an alert, a model invocation, a transaction block, a dispatch to a 

human operator. The elapsed time from event to action is measured in 

single-digit or low-double-digit milliseconds, not seconds and not hours. 

The underlying technologies are mature. Apache Kafka has become the 

de-facto message bus for real-time data. Apache Flink and Apache Spark 

Streaming are the dominant processing engines. Modern cloud services — 

AWS Kinesis, Google Pub/Sub and Dataflow, Azure Event Hubs and Stream 

Analytics — wrap these primitives in managed offerings. The cost of stream 

infrastructure has fallen sharply in the last five years, to where even mid-

sized organisations can afford to run real-time pipelines for their core 

operations. 

II.  Where CEP meets AI 
THE classical CEP engine evaluated rules that a human analyst had 

written. The modern CEP engine does the same for rules, but it also invokes 

AI models as part of its pattern evaluation. A stream of card transactions is 

scored by a fraud-detection model in real time; transactions the model flags 

are blocked before they complete. A stream of factory sensor readings is fed 

to a predictive-maintenance model; machines the model believes are about 

to fail are scheduled for service before they break. A stream of clinical vital 

signs is evaluated by a deterioration-detection model; patients the model 

flags trigger a nurse dispatch. 

This combination — streaming data + real-time model inference + 

deterministic action — is the operational spine of the next decade's most 

valuable enterprise software. The organisations that have the streaming 

platform right will be able to embed intelligence into operational decisions 

in ways their competitors, running on nightly batch jobs, cannot match. The 
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competitive gap between the two architectures will not look like a ten-

percent efficiency difference. It will look like the difference between a 

company that can respond in a second and a company that can respond in 

a day. 

III.  The reliability discipline 
REAL-TIME systems fail differently from batch systems. A batch job 

that fails can be re-run overnight; the business is inconvenienced but rarely 

harmed. A real-time pipeline that fails silently for ten minutes can cause 

harms that are not recoverable. A missed fraud detection is a loss. A missed 

patient deterioration alert may be a life. The reliability discipline for 

streaming systems is therefore categorically different from the discipline for 

batch systems. 

Specific practices mature streaming teams adopt: end-to-end latency 

SLOs measured continuously, not just throughput metrics; automated fail-

over between processing clusters, tested regularly rather than assumed to 

work; idempotent processing semantics so that restarts do not produce 

duplicate actions; circuit breakers that stop processing when the 

downstream system is unhealthy rather than compounding a cascade; and 

— perhaps most importantly — operational playbooks rehearsed quarterly 

rather than written once and filed. The organisations that build these 

disciplines into their streaming platforms from the start sleep more easily. 

The organisations that do not, sleep badly. 

IV.  From streaming to agentic action 
THE next frontier for CEP is integration with agentic systems. Today, a 

streaming pipeline that detects a pattern typically triggers a predefined 

action — block the transaction, dispatch a technician, alert the on-call 
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engineer. Tomorrow, the pattern will trigger an agent that decides, given the 

specific situation, what the appropriate action is. An anomalous transaction 

might be blocked, held for review, or approved depending on a richer 

evaluation of context that no single predefined rule could capture. A 

machine showing early failure signs might be scheduled immediately, 

scheduled at the next production break, or reprogrammed to operate at 

reduced load, depending on what the agent knows about current production 

priorities. 

This shift from streaming-with-rules to streaming-with-agents is 

already beginning in the most sophisticated deployments and will 

generalise across the decade. It is what allows the real-time spine of the 

enterprise to be not just fast but genuinely intelligent. The organisations 

that build both capabilities — the streaming fabric and the agent framework 

— will find that the combination produces operational performance that 

neither alone could deliver. 

V.  The pattern library as institutional 
memory 
A mature CEP practice accumulates, over years, a library of patterns the 

organisation has learned to recognise. A specific sequence of sensor 

readings that precedes a specific machine failure. A pattern of transactions 

that historically indicated money laundering in that particular customer 

segment. A clinical trajectory that tended to precede emergency 

deterioration in a specific patient population. Each pattern, once coded into 

the streaming engine, becomes institutional memory — knowledge the 

organisation retains even after the individuals who originally discovered the 

pattern have moved on. 

The discipline of maintaining the pattern library is often under-invested. 

Patterns are added when they are first discovered, but rarely curated, 
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updated, or retired as conditions change. A pattern that was once predictive 

can become a false-alarm source as the underlying system evolves. A new 

pattern may emerge that would be detected only if someone were looking 

for it. The teams that invest in continuous pattern curation — periodic 

review of each pattern's predictive value, retirement of obsolete ones, 

documentation of the business context that produced each pattern — extract 

many more years of value from the CEP investment than teams that treat 

the pattern library as a one-time configuration task. 

This institutional-memory function is particularly valuable in 

organisations with high employee turnover. A senior fraud analyst who 

retires takes, by default, decades of tacit pattern-recognition ability with 

them. A senior analyst who spent their last year systematically encoding 

their patterns into the CEP system leaves behind a legacy that continues to 

protect the institution long after their direct involvement has ended. This is 

one of the quieter forms of career contribution, and one the best senior 

practitioners increasingly take seriously. 
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Three decisions for the reader 

1. Identify your highest-stake real-time decision. 
For your organisation, what is the single most valuable decision that 

could be made faster than it is today? Fraud blocking, machine 

scheduling, customer routing, safety response? Design a streaming 

pipeline to support that one decision and deploy it within a year. 

2. Adopt a streaming-first mindset. 
Whenever your teams design a new data pipeline, the default should 

be streaming, not batch. Batch should be the exception that has to be 

justified, not the norm. The cultural shift takes a year. The 

architectural payoff lasts a decade. 

3. Pair every stream with a model. 
Every operational stream in your organisation is a candidate for AI-

enabled scoring. Systematically evaluate each one. The ones that 

benefit from real-time models are almost always more numerous than 

your team initially believes. 
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THE last fifteen years of enterprise software have been dominated by the 

shift from monoliths to microservices — small, independently-deployable 

components, each responsible for one job, each communicating with others 

through well-defined APIs. The architectural maturity that emerged from 

that shift is now meeting a second transformation: each microservice is 

acquiring, inside itself, an AI capability that changes what the service can 

do. The result is a new shape of enterprise software, and understanding it is 

essential for any leader making technology investments for the rest of the 

decade. 

The first microservices revolution, which played out roughly between 

2010 and 2020, was conceptually simple: break large applications into 

small services, deploy them independently, manage them through modern 

orchestration platforms like Kubernetes. The technology patterns are now 

well understood. The organisational patterns — DevOps culture, platform 

engineering, site reliability engineering — have matured into standard 

practice. This first revolution made applications faster to build, faster to 

change, and more resilient to the failure of any single component. But the 

services themselves remained, fundamentally, deterministic: given the 

same input, they returned the same output, according to logic written by 

engineers and tested by quality assurance. The second revolution, now 

underway, changes that property. A service that embeds an AI model is, by 

its nature, non-deterministic in specific ways that the first microservices 

generation did not have to handle — and the patterns for managing that 

non-determinism well are the new frontier of enterprise software 

engineering. 

I.  From serving to reasoning 
A classical microservice handles a deterministic job. Accept an order. Look 

up a customer. Charge a card. Send an email. The logic is written by 
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developers, tested by QA, and updated through releases. An AI-enabled 

microservice does the same jobs, but with an additional category of 

capability layered in. It can, for example, evaluate whether a customer 

message is urgent and should be escalated, or whether an order is 

anomalous and should be reviewed, or whether a claim is likely fraudulent 

and should be held for investigation. These capabilities are not rule-based. 

They are model-based, and they adapt continuously as the underlying 

models are retrained. 

The engineering pattern that makes this work is consistent. Each 

microservice wraps one or more model endpoints behind a thin API. The 

model endpoint might be hosted internally or delegated to an external 

provider. The microservice handles the operational concerns: retries, 

fallbacks, rate limiting, logging, audit. The model handles the inference. The 

service contract is clean: the caller does not need to know whether the 

answer came from a rule, a model, or a hybrid. The caller only needs to know 

that the answer came back within its SLA. 

II.  The architectural implications 
AI-ENABLED microservices change several things about enterprise 

architecture. First, the boundaries of services shift. A service that was once 

pure CRUD now has a reasoning component, and that reasoning component 

has its own data, model, and lifecycle. Second, observability becomes more 

complex. A traditional service either worked or failed; an AI-enabled service 

can return a low-confidence answer that is technically a success but 

operationally a problem. Third, governance becomes more important. The 

behaviour of the service depends on the model, which depends on training 

data, which changes. Version control for models is as important as version 

control for code. 
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Fourth and most consequential, the organisation that builds AI-enabled 

microservices well acquires a superpower that those that do not, cannot 

replicate quickly. The capability to embed intelligence inside operational 

flows, service by service, creates a compound advantage. Each service that 

becomes smarter opens the possibility of new behaviours in the services that 

depend on it. Over time, the entire application becomes more responsive, 

more adaptive, and more valuable than any single-service upgrade could 

deliver. The strategic pattern here is less "deploy an AI app" and more 

"gradually replace every deterministic service in the stack with an 

intelligence-augmented version." The end state is a system of systems in 

which intelligence is the air everything breathes, not an add-on feature 

anyone can point to. 

III.  The build-versus-API question 
EVERY AI-enabled microservice faces a choice: build the model 

internally, or call an external provider's API. The economics, capability 

considerations, and strategic implications differ substantially, and the right 

answer varies by case. 

Build makes sense when the model must operate on sensitive data that 

cannot leave the organisation's control; when the domain is sufficiently 

specialised that no general-purpose model serves it well; when the volume 

of inference justifies the fixed cost of running and maintaining a model; 

when the organisation has — or is willing to build — deep ML engineering 

capability. API makes sense when the capability is broadly available in the 

market; when the data is not sensitive in ways that cross-organisation 

processing would compromise; when the volume is modest or highly 

variable; when speed to production matters more than margin on each call. 

Most organisations, in practice, settle on a portfolio: a handful of critical 

internal models for core competitive capability, and a larger roster of 
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external APIs for everything else. The portfolio evolves over time as 

capabilities mature, prices fall, and the organisation's own ML capability 

deepens. The strategic discipline is to revisit the portfolio quarterly, not 

annually, because the underlying market shifts faster than annual planning 

cycles can track. 

IV.  Resilience when the model is wrong 
EVERY AI-enabled microservice is, in effect, a service that can be 

confidently wrong. Traditional error-handling assumes exceptions are 

detectable. AI errors are often silent — the model returns a plausible answer 

that is incorrect, and the calling service has no way to know. Designing for 

resilience against this failure mode is a first-class architectural concern. 

The specific patterns that help include: confidence thresholds below 

which the service falls back to a deterministic default; human-in-the-loop 

pathways for cases above a defined risk threshold; secondary validation by 

a different model trained to flag anomalies in the first model's outputs; 

canary deployments that let a small fraction of production traffic test model 

updates before full rollout; and detailed logging that captures the inputs, 

outputs, and confidence levels of every inference so post-hoc analysis is 

possible. These practices are neither optional nor expensive. They are how 

mature teams operate AI services in production. 

V.  Latency, cost, and the economics of 
inference 
AI-ENABLED microservices come with two cost dimensions classical 

microservices do not have to think about: latency (how long an inference 

takes to complete) and cost per inference (how much compute a single call 

consumes). Neither is negligible at scale. A service called a billion times a 
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month, with each inference costing a few paise, can run into meaningful 

monthly bills. The same service, with inference latency of 200 milliseconds 

rather than 50, can degrade the overall user experience in ways that no 

amount of clever caching fully repairs. 

Mature engineering practice for AI-enabled services manages these two 

dimensions deliberately. Smaller models, quantised and distilled versions 

of larger ones, are used when the full model's capability is not required. 

Caching layers store high-frequency inference results so repeat queries do 

not pay the full inference cost each time. Batching strategies aggregate 

multiple requests together when possible to amortise inference overhead. 

Inference hardware is chosen based on the workload pattern — GPU for 

throughput-heavy batches, specialised inference accelerators for latency-

sensitive single calls, CPU for workloads where neither is critical. 

The practical discipline is to instrument every AI-enabled service with 

latency and cost metrics from day one, to track these metrics over time, and 

to treat regressions in them with the same seriousness as regressions in 

accuracy or availability. The organisations that do this build sustainable AI-

powered applications. The organisations that do not discover, months into 

production, that their inference costs have grown faster than their revenue 

and their response times have degraded past acceptable thresholds, and are 

forced into an emergency re-architecture that consumes months of 

engineering time better spent on new capability. 



R E I M A G I N I N G  R E A L I T Y 

339 

Three decisions for the reader 

1. Identify one service to upgrade to AI-enabled this 
quarter. 
Pick a single existing microservice in your architecture where adding 

a reasoning component would materially improve outcomes. Upgrade 

it. Measure the before-and-after. Use what you learn to guide the next 

ten services. 

2. Formalise model-as-code practices. 
Every model deployed into a production microservice should have the 

same rigour as production code: version control, CI/CD, rollback 

procedures, observability, access control. If your organisation does 

not yet have an MLOps practice that meets this bar, building it is 

among the highest-leverage investments you can make. 

3. Measure confidence, not just accuracy. 
For every AI-enabled service, track not just whether the model is right 

on average but how it behaves at the edges — low-confidence answers, 

distribution shifts, adversarial inputs. The operational failures of the 

2030s will come not from models being wrong, but from models being 

uncertain in ways the services that consume them did not plan for. 
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C H A P T E R 

Observability, Governance 
& the Trust Fabric 

 

The invisible disciplines that make 
everything else survive contact with reality. 

Trust is built with consistency. 

— LINCOLN CHAFEE 
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A system is only as trustworthy as its capacity to tell you what it is doing, 

when it is doing it, and why. For classical software, this capacity is called 

observability, and the discipline of building it is well-developed. For AI-

enabled systems, the problem is harder, the tooling newer, and the stakes 

higher. Every organisation that will run AI in production in the 2030s will 

need a trust fabric — a layered discipline of observability, governance, and 

audit — that most organisations have not yet built. 

The absence of mature trust fabrics is one of the quieter reasons that 

many organisations' initial AI pilots have stalled. The pilots worked in 

controlled environments. They then failed to graduate to production 

because the business could not answer basic questions about model 

behaviour with the confidence production deployment requires: what is this 

model doing on our actual user traffic, how is it changing over time, what 

are its failure modes, how do we know when it is misbehaving, what do we 

do when it does? Each of these questions is answerable, but only through 

infrastructure and practices that most organisations have not built. The 

chapters of this Part are a guide to building those practices before the pilots 

demand them rather than after. 

I.  What observability means for AI 
CLASSICAL observability has three pillars: metrics, logs, and traces. 

You measure what the system is doing, you record what happened, and you 

can follow any transaction across every component it touched. AI systems 

need all three, plus two more. Model observability: the system must track 

model performance continuously, detect drift, and alert when predictions 

begin to degrade. Data observability: the system must track the data flowing 

into models, detect distributional shifts, and alert when the inputs are no 

longer well-described by the training data. 
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The tools for each of these pillars exist — Datadog, Prometheus, Grafana 

for classical observability; Evidently AI, WhyLabs, Arize for model 

observability; Monte Carlo, Bigeye, Great Expectations for data 

observability. The discipline of using them together, as an integrated 

practice, is new. Organisations that have not staffed an AI observability 

practice by 2027 will find themselves running production AI blind, and at 

some point a blind production AI system makes a visible mistake. The cost 

of that mistake is usually larger than the cost of the observability team that 

would have prevented it. 

II.  Governance without bureaucracy 
GOVERNANCE, done badly, becomes a tax on velocity. Done well, it is 

a multiplier. The difference is a matter of how it is structured. Bad 

governance asks humans to review every model before deployment. Good 

governance automates the review through policies-as-code, requires human 

attention only for the cases that triggered automated concern, and treats the 

automation itself as a first-class asset maintained by a dedicated team. 

The specific disciplines the trust fabric should include: model cards 

documenting every production model's purpose, data, limitations and 

intended use; data sheets documenting every dataset's origin, consent, 

sensitivity, and refresh cadence; bias evaluation for every model touching 

humans, conducted before deployment and refreshed on a schedule; red-

teaming for every model that handles adversarial inputs; incident response 

procedures for when things go wrong; and a governance board that reviews 

aggregate outcomes rather than individual decisions. None of these is 

optional in 2026. All of them are already best practice in leading AI 

organisations. The organisations that do not implement them will 

eventually be required to, by regulators or by the consequences of an 

incident. The sooner the work is done voluntarily, the easier it is to do. 
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III.  The trust fabric as competitive moat 
A mature trust fabric — observability, governance, audit, incident response 

— is frequently described as a cost centre. It is better understood as a moat. 

Customers, regulators, partners and employees increasingly choose to work 

with organisations they trust over those they do not. The trust is earned not 

by claims but by demonstrable practice. The organisation that can show its 

customers, in detail, how its AI systems are monitored, governed, audited, 

and corrected is the organisation customers will choose when they have a 

choice. In a world where the baseline capability of AI is rapidly 

commoditising, the trust fabric will be among the durable differentiators of 

the 2030s. 

IV.  Incident response 
EVERY mature AI system will, at some point, fail in a way that affects 

users or partners. The question is not whether but when, and the difference 

between the organisations that recover from such incidents well and the 

ones that do not is almost entirely in how they respond. Mature incident 

response for AI systems has several distinctive features that differentiate it 

from classical software incident response. 

First, the root cause is frequently more ambiguous than in classical 

software. A deterministic system fails for deterministic reasons that a 

skilled engineer can usually trace. An AI system may fail because the 

training data shifted, because the prompt structure changed upstream, 

because an edge case emerged that none of the test cases anticipated, or 

because the model's behaviour drifted gradually past a threshold that no 

single deployment crossed. Good incident response requires specific 

expertise in disentangling these causes, and the kind of patience that comes 

from accepting that every incident is also a learning opportunity. 
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Second, user communication matters more than in classical incidents. 

When an e-commerce site is down, users understand the nature of the 

problem and wait for the fix. When an AI system produces wrong answers, 

users may not realise the problem exists, may not know whether to trust the 

system in the future, and may lose confidence in related systems by 

association. The communication discipline — transparent about what 

happened, clear about what is being done, specific about what users should 

do differently in the interim — is its own practice, and one that most 

organisations are still building. 

Third, post-incident learning has to reach the model training, not just 

the code base. An incident that identified a bias, an adversarial 

vulnerability, or a failure mode must feed back into the data curation, the 

training regime, and the evaluation suite. Organisations that do this well 

compound their defences. Organisations that merely patch the immediate 

symptom and move on will see the same class of incident recur, in slightly 

different forms, until an acute failure forces a deeper response. 

V.  The global conversation 
INTERNATIONAL standards for AI governance are being written 

now, across multiple fora — the OECD, the EU through the AI Act, the 

United States through NIST, the United Nations through an emerging 

advisory body, and bilateral discussions between the major AI-developing 

nations. India is a participant, and an increasingly significant voice, in these 

conversations. 

The organisations that stay informed about these emerging standards — 

and ideally contribute to them — will find their own trust fabrics aligning 

with the direction of regulatory travel rather than diverging from it. The 

ones that ignore the global conversation will, at some point in the next few 

years, discover that their internal practices are misaligned with external 
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expectations in expensive ways. Attending to this is not compliance work. It 

is strategic positioning, because the shape of global AI regulation will 

substantially determine which firms and which nations lead the 2030s. 



R E I M A G I N I N G  R E A L I T Y 

346 

Three decisions for the reader 

1. Staff the AI observability practice. 
Within the next year, have a named team — at least three people — 

whose primary mandate is monitoring AI systems in production. Not 

a side project for MLOps. A dedicated practice with career paths and 

budget. 

2. Publish your first model card. 
For your single most consequential production model, publish a plain-

English model card — to customers if appropriate, to internal 

stakeholders always — describing what it does, what data it uses, what 

its known limitations are, and how it is monitored. The discipline of 

writing the card reveals what you do not know. 

3. Run a trust audit annually. 
Commission an internal or external audit of your AI trust fabric each 

year. Track year-over-year improvement. Treat the audit output as a 

board-level document. Organisations that do this compound trust; 

organisations that do not lose it, usually in a single news cycle. 
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C H A P T E R 

The Eighteen-Month 
Transformation Journey 

 

A realistic map of what happens 
when an organisation commits. 

The journey of a thousand 
miles begins with a single step. 

— LAOZI 
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Figure 42.1   The Eighteen-Month Transformation Journey — six phases from 

fragmented to converged. 

EVERY organisation that has undertaken a serious technology 

transformation has moved through a recognisable set of phases. The timing 

varies. The sequence does not. This chapter traces the eighteen-month path 

that the most successful Indian organisations, in my observation, have 

actually walked — not the three-month plan the consultancy deck promises, 

and not the five-year plan the boardroom whiteboard produces, but the real 

shape of the journey between decision and durable competence. 
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The eighteen-month horizon matters specifically because of how change 

metabolises inside organisations. Anything shorter — a six-month or nine-

month programme — tends to produce visible deliverables without the 

cultural and capability residue that makes transformation durable. 

Anything longer — three-year or five-year plans — tends to produce 

strategies that the operational environment has rendered obsolete before 

execution is complete. Eighteen months is approximately the time it takes 

for a meaningful capability to go through diagnosis, foundation-building, 

first pilot, scaling, and early institutionalisation, while still operating in a 

strategic environment stable enough for the original diagnosis to remain 

valid. It is not a magic number. It is a pragmatic one, derived from watching 

organisations of many types navigate the journey at various paces, noting 

which cadences produced durable outcomes and which produced visible-

but-evaporating ones. 

I.  Phases one through three — diagnose, 
align, foundation 
PHASE one is diagnosis, and takes roughly ninety days. The leadership 

team, with external support where useful, walks through the seven-question 

diagnostic described in the leadership playbook. The output is a clear-eyed 

snapshot of where the organisation actually stands on data, models, agents, 

metaverse, quantum-readiness, ethics, and talent. The document is often 

painful. Organisations that skip this phase find, six months later, that their 

roadmap was built on assumptions no one had tested. 

Phase two is alignment, and takes roughly ninety more days. The 

diagnosis is debated at board and executive level. Strategic choices are 

made: which three shifts to lead, which three use cases to prioritise, which 

70-20-10 budget allocation to approve, which single accountable leader to 
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name. This phase is political, not technical, and the political work cannot be 

delegated. 

Phase three is foundation, and takes six months. Data platform 

consolidation begins. Security posture is hardened. Post-quantum 

cryptography migration plans are commissioned. The single accountable 

leader is in role with their team. Hiring begins. The first three pilot projects 

are scoped and funded. No visible external result has emerged. The board is 

beginning to get nervous. Organisations that have the discipline to continue 

investing through this phase are the ones that succeed eighteen months 

later. 

II.  Phases four through six — pilot, scale, 
institutionalise 
PHASE four is pilot, and runs from month nine to month fifteen. The first 

three use cases go live. Some succeed; some do not. The ones that succeed 

attract attention and demand to be scaled. The ones that do not provide 

equally valuable lessons, provided the organisation has the culture to 

discuss them honestly rather than paper them over. 

Phase five is scale. Successful pilots move from narrow deployment to 

broader integration. The data platform, which was an infrastructure project 

in phase three, becomes a consumed product used by teams across the 

organisation. Agent deployments move from single-function to cross-

function. The cultural shift begins to be visible: people talk about the 

transformation in the present tense rather than the future. 

Phase six is institutionalisation, which begins around month fifteen and 

extends far beyond month eighteen. The practices that began as 

transformation projects become default ways of working. New hires are 

trained in them. Internal standards codify them. External partners adapt to 

them. The organisation that started the journey no longer exists; in its place 
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is an organisation that behaves differently, structurally, and that has begun 

to take the next set of adjacent bets. The transformation never ends. It 

compounds. 

III.  Where journeys typically fail 
HAVING watched many such journeys, I can describe with some 

precision where they fail. The most common failure mode is premature 

scaling — expanding a pilot that was not yet robust, because the leadership 

team grew impatient for visible wins. The second most common is the 

foundational-phase exit — the board loses confidence during months three 

through nine, when visible progress is thin, and reallocates the investment 

to something with a faster apparent return. The third is the translator drop 

— the single senior leader who was holding the transformation together 

leaves, and their successor does not have the same relationships, context, or 

credibility, and the transformation loses momentum. 

Each of these failure modes is predictable and preventable. Premature 

scaling is prevented by clear pre-defined gates between pilot and scale, with 

honest reviews before crossing them. The foundational-phase exit is 

prevented by setting board expectations at the outset about what the phase 

will look like and what progress will be visible versus invisible. The 

translator drop is prevented by ensuring the translator builds bench 

strength around them from day one, rather than becoming a single point of 

failure. None of these preventions is exotic; they are simply disciplined 

leadership practices applied with intent. The organisations that apply them 

succeed. The organisations that do not, fail in ways that look, from the 

outside, like bad luck but are almost always a consequence of structural 

choices made at the beginning. 
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IV.  The decade after the journey 
EIGHTEEN months is a framework, not a finish line. The organisation 

that completes a successful transformation journey finds itself, at month 

eighteen, positioned for the next wave rather than finished with the current 

one. The capabilities built — the data platform, the AI-enabled 

microservices, the agent fleet, the trust fabric, the converged team — are the 

ground on which the next five years of compounding capability will be 

constructed. 

Leaders who treat the eighteen-month journey as the one-time project 

that graduates them to "done" typically find that their advantage erodes 

within a year or two, as the technology base continues to move and the 

competitors who treat transformation as a continuous practice keep 

accumulating capability. The mental model that serves best is evolutionary: 

each eighteen-month cycle builds on the last, with different priorities, 

different investments, and different metrics, but the same underlying 

discipline. An organisation that has run three such cycles by 2035 will look 

profoundly different from one that has run none, and the gap between them 

will be close to unbridgeable. 

V.  Measuring the journey honestly 
THE metrics that tell a transformation leader whether the journey is on 

track are different from the metrics that appear on quarterly P&Ls. They are 

leading rather than lagging. They measure capability built, not revenue yet 

realised. And they require a different cadence of review — monthly rather 

than quarterly, and with a different audience than the standard executive 

dashboard. 

A good transformation-progress review covers five categories. Data: 

what percentage of the organisation's core data is now consolidated, 

classified and governed according to the platform standards? Models: how 
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many production models are deployed, with what observability coverage, 

with what measured accuracy? Agents: how many agent-hours are 

deployed, in what functions, with what demonstrated ROI? Talent: what is 

the attrition rate among the top quartile of technology staff, and are we 

gaining or losing relative to competitors? Culture: on a periodic employee-

sensing survey, how many staff members can articulate the three strategic 

shifts the organisation is betting on? Each of these metrics can be measured. 

Each tells the leader something a quarterly revenue number cannot. The 

organisations that build these dashboards early, review them honestly, and 

do not flinch from the numbers that come back make better decisions 

throughout the eighteen-month journey. The ones that wait for the 

traditional metrics to catch up are, by then, too late to steer. 
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Three decisions for the reader 

1. Refuse the three-month plan. 
If a vendor, consultant, or internal advocate is telling you a serious 

technology transformation can be done in less than a year, they are 

either wrong or they have redefined "transformation" to mean 

something smaller than you do. Demand an eighteen-month plan with 

honest phases, or no plan at all. 

2. Protect the foundation phase. 
Months three through nine are the most dangerous. There is no visible 

output, and the temptation to redirect the investment is strongest. If 

you cannot protect this phase as CEO, you cannot succeed at this 

transformation. 

3. Define what success looks like at month eighteen. 
Before starting the journey, write down — in specific, measurable 

terms — what the organisation should look like eighteen months later. 

Three to five outcomes. Revisit quarterly. Adjust honestly. The act of 

writing it down is what makes the journey steerable. 
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and intelligence win championships. 
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EVERY leader I have spoken to about technology transformation 

eventually asks the same question: where do I find the people? The honest 

answer in 2026 is that the full team you need does not yet exist, anywhere, 

fully formed. You will build it by combining several archetypes, investing in 

the seams between them, and accepting that the people you most want to 

hire are not looking for jobs — they are currently building something 

interesting and will move only for a compelling reason. 

The talent economics of the convergence decade are unusual in ways that 

deserve naming directly. The absolute supply of engineers, designers and 

technologists is at a historical high — India graduates more technology 

students per year than any country on Earth, and the global graduate base 

is also at record levels. The supply of the specific profiles the convergence 

decade demands, however, is much tighter. Genuinely senior machine-

learning engineers with production deployment experience. Specialised 

spatial-computing designers with cultural literacy in multiple markets. 

Quantum-literate researchers who can translate between theoretical 

advance and commercial application. Translators who can sit in a 

boardroom and explain to non-technical directors why a specific investment 

matters and when the returns will arrive. For each of these profiles, the 

global supply is perhaps a few tens of thousands of people. Competitive 

compensation, at senior levels, has risen to match. More importantly, the 

differentiator between firms that attract these profiles and firms that do not 

has moved away from pure compensation and toward the quality of the 

problems, the peer group, and the autonomy the role offers. Understanding 

this talent market is the prerequisite for making good hiring decisions in the 

decade ahead. 
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I.  The six archetypes 
A converged team, for the scale of organisation most readers of this book 

lead, combines six archetypes. The translator is the senior technologist who 

can explain AI, quantum or spatial computing to a non-technical board in 

language the board can act on; there are fewer of these than is comfortable, 

and they are the single hire most likely to determine whether the 

transformation succeeds. The builder is the hands-on engineer or scientist 

who can actually construct the thing; plentiful in volume, but the good ones 

are always busy. The domain specialist is the person who understands the 

organisation's actual business — medicine, manufacturing, policing, real 

estate — deeply enough to tell the builder what to build. The data leader is 

the person who owns the data platform layer described in Part VI. The 

governance leader is the person who owns the trust fabric — ethics, audit, 

risk. And the operator is the person who translates pilots into production, 

usually the least celebrated and most essential role on the team. 

Not every organisation needs all six immediately. But most 

organisations that struggle with transformation discover, in retrospect, that 

they under-invested in one of the archetypes — usually the translator or the 

operator — and that the others could not compensate for the gap. 

II.  Where to find them, how to keep them 
THE best translators usually come from consulting backgrounds or from 

having led one previous transformation; they are rare, expensive, and 

typically find you through a relationship rather than a job advertisement. 

The best builders come from a mix of universities and industry; India has 

remarkable depth here, especially in the Bengaluru-Hyderabad corridor 

and increasingly in Pune, Delhi-NCR, and Kolkata. Domain specialists are 

internal hires from your existing organisation — the people who have deep 

understanding of your business and the intellectual curiosity to learn the 
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new stack. Data, governance, and operator roles are a mix of internal and 

external, and benefit from deliberate rotation programmes that keep the 

perspectives fresh. 

Keeping these people is harder than hiring them, and it is where most 

organisations fail. The best technologists in 2026 are not motivated 

primarily by salary — competitive pay is a requirement, not a differentiator. 

They are motivated by the quality of the problems they get to work on, the 

people they get to work with, and the autonomy they are given. 

Organisations that protect these three things — problem quality, peer 

quality, autonomy — keep their best talent through ups and downs. 

Organisations that treat senior technology talent the way they treat other 

corporate functions lose it within eighteen months, usually to competitors 

who understand the difference. 

III.  The diversity discipline 
CONVERGED teams that are built only from technologists who look like 

the founder, think like the founder, and went to the same universities as the 

founder produce technology that works well for people like the founder. 

This is a limitation, not an insult. Any team designing technology for a 

country as plural as India needs that plurality reflected inside itself — in 

gender, in region, in language, in caste background, in economic history, in 

religious tradition. 

This is not a matter of meeting targets for their own sake. It is a matter 

of building teams whose internal conversation resembles the conversation 

of the society their technology will serve. A team whose designers have never 

struggled to find clean toilets at work will design products that ignore that 

constraint for the users who still do. A team whose engineers have never 

lived through power cuts will design products that fail in the conditions half 

of India's users experience daily. A team whose leaders have never been 
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spoken to in a language other than English will design AI assistants whose 

most attentive ear is the English ear. 

Diversity in converged teams is strategic, not cosmetic. The firms that 

understand this and build for it produce better products, hire better talent, 

and build deeper trust in their markets. The firms that treat it as a human-

resources checkbox will find, uncomfortably over the next decade, that their 

products do not travel as well as they had hoped. 

IV.  The generational bridge 
MOST senior leaders of Indian enterprises today are in their fifties and 

sixties, educated before the internet era, and at the peak of power they will 

wield. Most of the best junior technology talent is in their twenties and 

thirties, raised in the internet era, and at the beginning of the influence they 

will accumulate. The generational gap in technical literacy, risk tolerance, 

and cultural fluency is frequently wider in India than in comparable 

economies, for obvious historical reasons. 

Organisations that bridge this gap carefully — pairing senior leaders 

with reverse mentors from the junior ranks, giving younger technologists 

real authority earlier than corporate conventions would dictate, listening to 

the younger voices on technology questions rather than filtering their views 

through a half-dozen management layers — produce better outcomes. 

Organisations that do not bridge it effectively find, five years into their 

transformations, that the young talent they hired with great fanfare has left 

for competitors more open to their ideas. The generational bridge is one of 

the harder leadership disciplines, because it requires senior leaders to be 

explicitly humble about areas where their experience has become less 

relevant than the experience of people a quarter their age. Those leaders 

who can do this build the strongest teams. Those who cannot, do not. 
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V.  The remote-hybrid question 
A team-composition question that cuts across every other consideration in 

this chapter is whether the team will be co-located, distributed, or hybrid. 

The answer shapes hiring reach, collaboration patterns, real-estate 

economics, and culture in ways that are not always obvious at the decision 

moment. The Indian technology industry has, across the last five years, run 

the full experiment — forced distribution during the pandemic, mixed 

patterns since, and a growing recognition that no single policy works 

universally across teams and roles. 

The pattern that has produced the best outcomes, in organisations I 

know well, is intentionality rather than orthodoxy. A small number of high-

touch moments per year when the team is physically together; the rest of 

the time in the arrangement that best fits the work. Leadership teams often 

benefit from more physical proximity than engineering teams. New hires 

benefit from more proximity than experienced senior staff. Product teams 

in early discovery benefit from proximity differently than operations teams 

executing mature workflows. Designing for this variation, rather than 

legislating a single policy, produces teams that work better and retain better 

than teams subjected to blanket rules. 
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Three decisions for the reader 

1. Hire the translator first. 
Before you hire the first builder, the first data leader, or the first 

anything else, hire the translator. If you cannot find one, delay the 

other hires until you do. The cost of moving without a translator is a 

set of pilots that do not align with business strategy, which is worse 

than a six-month hiring delay. 

2. Invest in internal talent bridges. 
Your current employees include people with deep domain knowledge 

and latent technology interest. Identify them. Fund their learning. 

Assign them to the transformation. Retention of internal talent who 

cross the bridge is the single most cost-effective talent strategy 

available. 

3. Fight for autonomy. 
The best technologists will work for less money in exchange for more 

autonomy. If your organisation's culture does not allow senior 

technology leaders to make significant decisions without elaborate 

approval chains, fix the culture or accept that you will not hire the 

best. 
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C H A P T E R 

The Procurement & 
Partnership Playbook 

 

How to buy, partner, and co-build without 
locking yourself into the wrong decade. 

The best deals are the ones that 
are fair in good times and in bad. 

— INVESTMENT-BANKING APHORISM 
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MOST organisations will build some of their convergence capability and 

buy the rest. The mix varies by capability, by organisation, by sector, and by 

year. What does not vary is that the buying decisions, made badly, are 

among the most expensive mistakes an organisation can make — not only 

in direct cost, but in the future optionality they destroy. This chapter is a 

compressed playbook for buying, partnering, and co-building in ways that 

preserve optionality and limit downside. 

The procurement function, in most Indian enterprises, has historically 

been optimised for cost minimisation on standard categories of spend — 

office supplies, commodity IT services, facilities management, standard 

consulting. That optimisation produced significant efficiency gains over two 

decades but left organisations underprepared for the procurement 

decisions the convergence decade demands. Strategic technology 

procurement is categorically different. It is not primarily about price. It is 

about the long-term relationship between the buying firm and the seller, the 

interoperability of what is being bought with other systems the firm 

operates, the contractual exit paths if the relationship ends badly, the extent 

to which the buyer's data will end up in the vendor's training pipeline, and 

several other considerations that the classical cost-minimisation 

procurement muscle is not built to evaluate. Organisations that recognise 

this distinction and staff the procurement function accordingly will 

negotiate different contracts than organisations that treat every technology 

purchase as a standard RFP. The resulting cumulative difference, across the 

many significant technology decisions of a decade, is substantial. 

I.  What to build, what to buy 
THE rule of thumb that has served me best: build what is strategic and 

differentiated; buy what is commodity and standard; partner on everything 

in between. Strategic and differentiated means capabilities that touch your 



R E I M A G I N I N G  R E A L I T Y 

365 

organisation's core competitive advantage — the things only your 

organisation knows how to do, based on data or relationships that only your 

organisation has. Commodity and standard means capabilities every 

organisation needs and no organisation wins on — email infrastructure, 

payroll, basic CRM, basic monitoring. Partner in the middle means 

capabilities where you could build, but a specialist partner has a ten-year 

head start you cannot easily close. 

The mistake most organisations make is over-classifying capabilities as 

strategic, which leads to building things no one on the team has the 

expertise to build well, delivering late and below standard. The second most 

common mistake is under-classifying — outsourcing the thing that is 

actually the competitive moat to a vendor who will, over time, sell the same 

capability to your competitors. Getting this classification right is a 

judgement call that only the leadership team, honestly informed about the 

organisation's capabilities and strategy, can make. 

II.  Contract discipline 
FOR everything that is bought or partnered, the contract matters more in 

2026 than it did in 2016. Key provisions to negotiate into every significant 

vendor contract: data sovereignty clauses that specify where data is stored 

and under what law; exit provisions that guarantee portability of data in 

standard formats with reasonable notice; rate-of-change protections that 

prevent unilateral price increases after lock-in; service-level agreements 

that include AI-specific metrics (accuracy, latency, drift); audit rights that 

allow independent review of the vendor's practices on request; and 

indemnity clauses that appropriately allocate risk when the vendor's 

technology fails. 

The organisations that negotiate these clauses well are the ones whose 

vendor relationships age gracefully. The organisations that sign standard 
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vendor templates without negotiation find, two or three years later, that 

their leverage has shifted and renegotiation is expensive. The cost of careful 

contracting at the outset is small. The cost of uncareful contracting later is 

substantial. 

III.  The co-build model 
THE most interesting partnership model for the convergence decade is 

neither pure buy nor pure build. It is co-build — a deep, multi-year 

commitment between a customer and a partner to jointly develop capability 

that benefits both. The customer brings the domain knowledge, the data, 

the deployment environment, and the end-users. The partner brings the 

technical capability, the engineering resources, and the platform. The 

output is a jointly-owned solution that neither could have built alone. 

Co-build models are harder to structure than buy or build. They require 

trust that takes years to establish, governance that carefully balances the 

interests of both parties, and intellectual-property arrangements that split 

credit and ownership fairly. They also produce, when they work, the most 

durable outcomes. The partner learns the customer's domain with a depth 

that arm's-length vendors never achieve. The customer gains technical 

capability without having to build an entire internal engineering 

organisation. Both parties accrue reputation and reference value. The firms 

in India building convergence solutions through co-build models with 

leading Indian enterprises are positioning for a decade of compounding 

advantage. The firms relying on transactional vendor relationships are not. 
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IV.  The India-as-platform vs India-as-
market distinction 
A subtle strategic question for Indian firms is whether to treat India as a 

market — where the work of the firm is to sell products developed by others 

into the Indian context — or as a platform — where the work of the firm is 

to build products in India that compete globally. Both are legitimate 

strategies; they produce very different organisations. 

The market-oriented firm optimises for local relationships, integration 

with domestic infrastructure, compliance with local regulation, and sales 

relationships. It typically partners with global product companies to bring 

their products to India with appropriate localisation. The platform-oriented 

firm optimises for technical depth, global product quality, international 

distribution, and engineering excellence. It builds products in India but 

competes for customers worldwide. 

Indian firms have, historically, been better at the first strategy than the 

second. The last decade has begun to shift the balance. Indian fintech, SaaS, 

and AI-first startups are increasingly building for global markets from the 

outset, with technical quality and product design that can compete 

anywhere. The policy environment, the capital environment, and the talent 

environment are all moving in directions that favour platform-orientation. 

Firms still operating only as market players need to examine whether that 

is a deliberate choice or a path-dependent legacy. The two strategies are not 

mutually exclusive, but they require different structures, and firms that try 

to do both without clarity typically do neither well. 

V.  Open source as strategy 
A specific variant of the build-versus-buy question that deserves direct 

attention is the question of open source. In 2026, most of the core 
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technologies that enable AI, edge computing, data platforms, and many 

adjacent categories are available in open-source form. The economics are 

compelling. The flexibility is unmatched. The ecosystem effects are 

powerful. 

The standard objection — that open source is less reliable than 

commercial alternatives — is largely obsolete in modern major categories. 

The Linux kernel, Kubernetes, PostgreSQL, TensorFlow, PyTorch, Apache 

Kafka, Apache Flink, Apache Iceberg, Llama, Mistral, and hundreds of 

others are, by any honest measure, as reliable as any commercial equivalent. 

The real question is not reliability but expertise: does the organisation have, 

or can it hire, the expertise required to deploy and maintain the open-source 

technology effectively? 

The answer, for many Indian organisations, is yes — because India has 

unusual depth in the skills that running open-source infrastructure 

requires. The combination of strong engineering talent, lower unit costs, 

and a growing ecosystem of specialist firms that support open-source 

deployments makes India an ideal environment for open-source-led 

technology strategies. Organisations that lean into this — both as 

consumers of open-source and as contributors to it — build durable 

competitive positions that firms depending on closed vendor relationships 

cannot match. 
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Three decisions for the reader 

1. Conduct a build-buy-partner classification. 
For the top twenty technology capabilities your organisation 

consumes, classify each as build, buy, or partner. Review the 

classifications with the leadership team. The conversation alone 

usually surfaces misalignments that save significant future cost. 

2. Negotiate exit into every contract. 
Before signing any significant technology contract, ensure that the exit 

path is specified in the contract itself. Not the renewal path. The exit 

path. Vendors whose contracts make exit difficult are vendors whose 

relationships will eventually become expensive. 

3. Build a small portfolio of strategic partners. 
Rather than transactional relationships with many vendors, cultivate 

deep partnerships with a small number — three to five — for your most 

strategic capabilities. The partners invest more in you; you invest 

more in them; the outcomes are structurally better. 
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C H A P T E R 

The Indian Advantages 
We Underprice 

 

Six assets India possesses that its 
own leaders frequently undercount. 

There is no strength without patience. 

— TAMIL PROVERB 
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THIS is, in some ways, the most personal chapter in this book. I have spent 

twenty-eight years watching Indian organisations apologise for capabilities 

that were strengths and pursue capabilities that were illusions. The 

technology convergence of the next decade offers India a rare opportunity 

to compete from its actual advantages rather than from imitated ones. Six 

of those advantages are worth naming explicitly, because naming them is 

the first step toward organising around them. 

The broader argument of this chapter sits uncomfortably within the 

dominant narrative of Indian technology entrepreneurship, which has 

spent much of its three decades of modern history benchmarking itself 

against Silicon Valley and finding itself wanting. That benchmarking has 

produced useful discipline in some respects and damaging inferiority 

complexes in others. What the convergence decade is beginning to make 

clear is that several of the properties Indian entrepreneurship was 

historically self-conscious about — the plural linguistic environment, the 

cost-sensitivity of the user base, the density of familial decision-making, the 

civilisational depth of culture and ritual — are not handicaps. They are, for 

the specific categories of product the next decade will reward, structural 

advantages. The firms that reorient around these advantages will, by 2035, 

be categorically different from the firms that continue trying to be slightly-

slower versions of Silicon Valley. 

I.  The six advantages 
FIRST, scale of population with scale of digital penetration. No other 

country has 1.4 billion people, 850+ million active internet users, a unified 

digital identity, unified digital payments, and a working public digital 

infrastructure. The combination is unique in human history, and it makes 

India the best place on Earth to test a product at real scale. 
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Second, cost structure with talent depth. Indian engineering talent is, at 

every skill level from entry to principal, available at roughly one-third the 

cost of equivalent US talent. This is not sustainable forever — the gap has 

been narrowing — but for the remainder of this decade, it is a structural 

advantage that compounds across every kind of technology work. 

Third, civilisational continuity. India's cultural memory reaches back 

five thousand years in an unbroken line, which gives its institutions, its 

storytellers, and its designers a frame of reference that most modern nations 

simply do not have. For products that touch meaning — faith, heritage, 

family, community — this is a design advantage that cannot be bought. 

Fourth, linguistic and cultural plurality. Twenty-two official languages, 

hundreds of dialects, every major religion of the world represented in 

meaningful numbers. This plurality is often framed as a challenge; it is 

equally a product-design advantage. A product that works in India will work 

in most of the world. A product designed only for a monolingual Californian 

context will not. 

Fifth, public digital infrastructure. Aadhaar, UPI, DigiLocker, ONDC, 

Bhashini — these platforms, built at national scale, give Indian firms 

building-block infrastructure that their competitors in most countries do 

not have. The consequence is that Indian technology startups can solve hard 

problems with less scaffolding investment than comparable startups 

elsewhere. 

Sixth, a diaspora that connects India to every important market on 

Earth. Four to five million Indians in the United States, millions more 

across Canada, the UK, the Gulf, Southeast Asia, and Africa — an 

unparalleled network of talent, capital, and market access that any Indian 

firm with strategic intent can tap into. 
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II.  How to organise around them 
ADVANTAGES are only advantages if they are organised around. The 

organisations that will capitalise on these six are the ones that deliberately 

design around them: product roadmaps that prioritise multi-lingual from 

the start, hiring strategies that bring the diaspora back when possible, 

partnership strategies that embed in the public digital infrastructure, 

storytelling strategies that lean into civilisational depth rather than 

apologising for it. The organisations that will not capitalise are the ones that 

continue trying to be Silicon Valley copies. India's opportunity is not to be a 

slower Silicon Valley. It is to be something Silicon Valley cannot be. 

III.  The constraints we should also name 
AN honest chapter on Indian advantages also names the constraints that 

honest leaders should not ignore. Public infrastructure, while impressive in 

digital categories, remains thin in categories that matter for advanced 

technology — research computing capacity, laboratory capital equipment, 

specialised talent beyond software, capital markets for deep-technology 

firms. Regulatory predictability remains uneven; well-intentioned rules can 

be introduced without adequate industry consultation, and implementation 

can vary by state and by officer. The legal system, while functional, is slow 

in ways that make complex commercial disputes expensive to resolve. Land, 

for large industrial or research facilities, remains complicated to assemble 

at scale. 

None of these constraints is unique to India, and none is 

insurmountable. They are mentioned here because a strategy that relies on 

the advantages without budgeting for the constraints will disappoint. Good 

Indian firms treat the constraints as engineering problems — additional 

costs to plan for, workarounds to design, relationships to invest in — rather 

than as reasons to abandon their ambitions. The best of them turn some 
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constraints into advantages. A regulatory environment that requires careful 

stakeholder engagement also forces firms to build government-relations 

capability that serves them well globally. A legal system that makes 

commercial disputes expensive incentivises strong contract and 

relationship practices that pay dividends when operating in more litigious 

markets. 

The discipline is to see constraints with clear eyes, budget for them 

realistically, and make peace with the fact that operating in India requires 

more effort at some dimensions than operating in, say, Ireland or Singapore 

would. The compensating advantages, as listed above, are substantial 

enough to make the effort worthwhile. But the leader who enters the market 

underestimating the constraints is the leader who exits it frustrated. 

IV.  A note to Indian founders 
THIS subsection is addressed specifically to founders of Indian 

technology firms who are reading this book. There are a few things worth 

saying directly. First, the ambition gap between Indian founders and their 

Silicon Valley counterparts has narrowed significantly in the last decade, 

but remains. Many Indian founders still undervalue what they are building; 

they set smaller targets, accept lower valuations, and sell earlier than their 

market positions justify. The antidote is not bravado; it is a clearer-eyed 

assessment of what your firm is actually worth and what it could achieve at 

maximum ambition. 

Second, the pattern of seeking US venture capital as the default path is 

outdated. The Indian domestic capital base, both institutional and family-

office, has deepened substantially. The public markets have matured. 

Strategic corporate investors, from both Indian and global groups, are 

active. The right capital for an Indian firm is the capital that aligns with its 

actual strategy, and for many firms that capital is substantially Indian or 
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Asian rather than American. This shift in the default mental model matters, 

because it changes how founders spend their time, how they pitch, and what 

they build. 

Third, the pressure to emulate American product and pricing patterns is 

strong and, frequently, wrong. Indian user needs, willingness to pay, and 

behaviour patterns are different from American ones. The firms that 

succeed are the ones that design and price for their actual customers, not 

for imagined customers inherited from case studies written elsewhere. Your 

advantage is your proximity to a market others cannot understand. Use it. 

V.  The global Indian-origin network 
AN asset that Indian firms under-leverage, particularly in their early years, 
is the global network of Indian-origin professionals in senior positions 
across the world economy. Chief executives at major technology and 
financial firms. Senior government officials in the United States, the United 
Kingdom, and increasingly across Southeast Asia and the Gulf. Academics 
at leading universities. Investors with meaningful deployable capital. 
Founders of successful firms whose networks are available to counterparts 
from the country of their birth. 

This network functions, in practice, as a multiplier on any Indian firm's 
international ambition, but it functions only when Indian founders engage 
with it actively. A short email from an Indian founder to a senior Indian-
origin executive at a Fortune 500 firm, introducing their company and their 
relevance, is very rarely ignored — in part because many of the senior figures 
in the network are themselves looking for ways to give back to the country 
of their birth and training. The asymmetric value of this network is one of 
the quieter Indian advantages. Founders who use it deliberately build global 
businesses faster than founders who do not. This is not a matter of favours; 
it is a matter of how social networks operate at scale and how a firm's 
opportunity surface grows when it has allies in the rooms where global 
decisions are made. 
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Three decisions for the reader 

1. Audit your organisation against the six. 
For each of the six advantages, ask honestly how well your 

organisation uses it. Most organisations discover they are under-

leveraging at least three. Pick one of those three to improve explicitly 

over the next year. 

2. Design for India first. 
If your product works in India — multi-lingual, cost-conscious, built 

on public digital infrastructure, culturally literate — it will work in 

most of the world. The reverse is not reliably true. Build for India first, 

and let the rest follow. 

3. Tell the Indian story. 
In every pitch, every product launch, every recruiting conversation, 

lean into the Indian context rather than disguising it. The buyers, 

users, and candidates who respond to that story are the ones who will 

stay with you for the long haul. The ones who do not respond were 

never going to build the next decade with you. 
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C H A P T E R 

The Leader's 
Inner Game 

 

The work that happens inside 
the leader's head, which decides 

more than any external strategy. 

He who rules himself is mightier 
than he who takes a city. 

— PROVERBS 16:32 
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EVERY transformation succeeds or fails in the leader's head before it 

succeeds or fails anywhere else. This is not a motivational claim. It is an 

observation about cause and effect, made from watching hundreds of 

transformations across twenty-eight years. The external strategy, the 

architecture, the hiring, the contracts — all of these matter. But each of them 

is a downstream artefact of the leader's inner clarity, and when the inner 

clarity is missing, no amount of downstream work rescues the journey. 

This chapter is the one I hesitated most before writing. Writing about 

the leader's inner game risks sounding either sentimental or presumptuous; 

neither is the book's intended register. But the honest observation from 

two-and-a-half decades of working with senior leaders across India and 

internationally is that the quality of the inner game is, reliably, the single 

largest variable that separates leaders who accomplish durable 

transformation from leaders who do not. Intelligence is approximately 

constant across the cohort. Strategic literacy is approximately constant. 

Access to capital is approximately constant. What varies, in ways that 

compound over years into outcomes that cannot be reversed, is the leader's 

capacity for sustained clarity, for courage in the face of short-term political 

pressure, and for a long-horizon perspective that survives the noise of 

quarterly reporting. The chapters that precede this one were about the 

external decade. This chapter is about the internal one, because the external 

decade cannot be well-navigated without it. 

I.  Clarity, courage, and the long horizon 
THE inner game has three disciplines. Clarity: the leader must know, with 

unusual specificity, what they are trying to build, why, and for whom. Vague 

ambition is the enemy of transformation. Specific, patient ambition is its 

fuel. Courage: the leader must be willing to make decisions that will be 

unpopular in the short term — killing initiatives that are failing but 
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politically defended, hiring people who will make existing senior leaders 

uncomfortable, committing budget to foundations that do not show 

external returns for a year. The long horizon: the leader must be able to hold 

onto the destination across two or three years of mixed evidence. This is 

harder than it sounds. The noise of quarterly results, competitor 

announcements, and internal politics is loud. Keeping the destination in 

view requires a specific kind of temperament that is rare and trainable. 

These three disciplines are not natural to everyone, and they are not 

constant within any leader. Every leader I know, including myself, has 

periods of clarity and periods of fog, periods of courage and periods of 

hesitation, periods when the long horizon feels alive and periods when it 

feels impossibly far away. The leader's work is not to eliminate the low 

periods — which is impossible — but to notice them, to seek counsel from 

trusted colleagues during them, and to return to the discipline when the 

clarity returns. 

II.  Community, practice, and the journey 
past the book 
NO serious leader does this alone. The ones who last the decade have a 

small circle of peers they meet with regularly, outside their own 

organisation, to compare notes, share hard decisions, and reality-test their 

own thinking. For Indian technology leaders specifically, groups like TiE, 

NASSCOM's leadership forums, and a dozen smaller informal networks 

provide the scaffolding. Leaders who are not plugged into such a community 

should seek one; leaders who are should participate more seriously. 

Practice matters as well. Regular reading — not business press, but 

serious books on the underlying disciplines. Regular writing — even if only 

for yourself — to discover what you actually think. Regular meetings with 

customers, employees, and external experts, to stay grounded in the reality 
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the strategy has to operate in. And regular time away from the work, in 

which the brain is allowed to do the synthesis it cannot do while the inbox 

is active. The highest-leverage hour in a leader's week is the one in which 

they do nothing but think. 

This chapter is the last substantive chapter of the book. The work now is 

yours. My hope is that these pages have given you a sharper map, a clearer 

vocabulary, and a little more confidence to walk into the decade ahead. The 

decade will not wait for anyone. The organisations that move with clarity 

and courage, and that draw on the civilisational depth we have as Indians 

while engaging honestly with the world beyond us, will shape what the 

2030s look like. I hope yours is among them. I hope mine is. 

III.  The question of legacy 
AT some point in every career, a leader begins to ask what their work will 

have meant. The question usually arrives later than is useful — often after 

the decisions that would most have shaped the answer have already been 

made. The leaders who arrive at the question earlier, and answer it honestly, 

produce different outcomes than the leaders who do not. 

The technology convergence of the next decade offers an unusual 

opportunity for leaders who take the legacy question seriously. The 

organisations that will be built in the 2030s, the institutions that will carry 

new technologies into the lives of ordinary citizens, the standards and 

norms that will govern powerful new capabilities — these are, in effect, the 

durable outputs of the decisions being made now. A leader who treats their 

transformation as an opportunity to build something that compounds for 

decades, rather than as a set of projects to complete on a fiscal timeline, will 

find that both the work and the outcomes are different. 

This is not a call to abandon commercial discipline. Organisations that 

do not produce returns do not persist long enough to have legacies. It is a 



R E I M A G I N I N G  R E A L I T Y 

381 

call to hold both, simultaneously — the operational rigour of quarterly 

accountability and the long-horizon clarity about what this work is for. The 

leaders who hold both compound over decades. The leaders who hold only 

the first become operators of declining businesses. The leaders who hold 

only the second become respected voices without durable institutions 

behind them. The integration of both is rare, and it is the discipline this 

decade most rewards. 

IV.  A final word 
WHATEVER you came to this book looking for, I hope you have found 

some of it. Whatever you came looking for and did not find, I hope the 

search sent you to where you needed to go next. The book is an artefact of 

one mind's attempt to make sense of a moment; it cannot be, and was never 

meant to be, the last word. The last word, on the decade this book has tried 

to describe, will be written by the millions of us — you, me, the people we 

work alongside, the people we serve — as we make specific decisions in 

specific moments over the next ten years. 

The stakes are meaningful. The technology is powerful. The choices are 

ours. Make them with care. I wish you strength and clarity and — in the 

measure only lives that have known some difficulty can appreciate — joy. 

V.  Energy, not only strategy 
TRANSFORMATION is a long game. The clarity, courage and horizon 

I have described above are necessary but not sufficient conditions. The 

fourth discipline, which I mention last because it is the most often 

neglected, is energy. A leader who burns out halfway through a decade-long 

journey, no matter how strategic, does not produce the outcome they 

intended. The organisation absorbs the leader's state; an exhausted leader 
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produces an exhausted organisation, regardless of the quality of their 

strategy. 

Attending to one's own energy is, therefore, a strategic obligation, not a 

personal indulgence. The specific disciplines here are unspectacular. Sleep, 

consistently and in adequate quantity. Physical movement, every day, even 

briefly. Nutrition that fuels rather than sedates. Relationships outside the 

work that remind the leader of who they are beyond their role. Silence, in 

small doses, every day. Longer retreats, once or twice a year, that reset 

perspective before it becomes stuck. 

None of this is new. All of it is routinely ignored by senior leaders under 

pressure. The leaders who honour these disciplines over decades compound 

not only their own capability but the capability of everyone around them, 

because their presence is steadier, their judgement clearer, and their 

tolerance for the inevitable setbacks higher. The leaders who do not honour 

them produce, over years, the pattern of burnout and disengagement that 

has become depressingly common in senior executive life. The decade ahead 

will reward the first kind of leadership substantially more than the second. 

VI.  The question I am left with 
I have written this book over many months, and in the course of the writing 

I found myself returning repeatedly to one question that I cannot fully 

answer. If the decade ahead produces, as I believe it will, capabilities that 

genuinely restructure work, medicine, education, and the experience of 

everyday life, what becomes of the specific human traits — patience, 

endurance, the slow accumulation of mastery, the dignity of trying 

something difficult without the certainty of success — that have been 

cultivated across long centuries of human life? 

These traits are not incidental. They are, in some sense, the substance of 

what it means to have lived a good life. A world in which machines can 
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produce answers faster than we can ask questions, in which illnesses are 

cured before they fully form, in which distances are collapsed before they 

can test our resolve — that world may be in many measurable ways better 

than this one. It may also, unless we are careful, be a world in which the 

cultivation of these specific traits becomes harder rather than easier. 

I do not know how to resolve this. I suspect the resolution will involve 

deliberately choosing, in our own lives and in the lives we shape, to preserve 

some space for the difficult, the slow, and the uncertain — even when the 

tools exist to bypass them. A child who grows up having only ever solved 

easy problems may not develop the resilience a complex life requires. A 

community that has automated away all of its common labour may discover 

it has also automated away some of the bonds that labour built. A 

civilisation that has mastered efficiency may find that efficiency is not, 

actually, the virtue it had most needed to cultivate. 

I leave the question with you because I do not yet know the answer. The 

book ends. The question does not. 
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Three decisions for the reader 

1. Build your inner practice. 
Commit to one hour per week of structured thinking time — phone off, 

inbox off, a notebook or a walk. The leaders who treat this as a luxury 

will lose to the leaders who treat it as a requirement. 

2. Find your peer circle. 
Identify three to five peers at similar levels in adjacent industries, and 

commit to meeting them quarterly. The honest conversations that 

happen in these settings are unavailable to you inside your own 

organisation, and they are worth more than most of the meetings on 

your calendar. 

3. Write your manifesto. 
Before the end of this quarter, write a one-page document — for your 

own eyes only — describing what kind of organisation you are trying 

to build, what kind of leader you are trying to be, and what you are 

willing to sacrifice to get there. Revisit the document annually. The 

clarity it produces compounds. 
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E P I L O G U E 

A Letter to 
the Next Decade 

 

To the reader who will still be here in 2036. 

We do not inherit the earth from our 
ancestors; we borrow it from our children. 

— ATTRIBUTED TO VARIOUS SOURCES, INCLUDING ANTOINE DE 

SAINT-EXUPÉRY AND A NATIVE AMERICAN PROVERB 
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DEAR reader — and by this I mean the specific person holding this book, 

at whatever point in the next ten years you are holding it — I want to end 

not with an argument but with a letter. Writing a book is an act of faith that 

someone, somewhere, in some year I cannot predict, will receive it in the 

spirit in which it was offered. I have been trying, across these pages, to offer 

you three things. 

What I have tried to offer 
THE first is a map. Three converging technologies. Several industries. 

Many chapters. Enough scaffolding that when you encounter a new 

headline in 2029, or 2032, or 2035, you can place it on a mental grid and 

ask the right questions. A map is not the territory, and my map is imperfect. 

But a map is always better than no map, and in a decade of convergence, 

being able to orient yourself is more important than being able to predict. 

The second is a voice. The voice of an Indian technology builder in 

Lucknow who has spent twenty-eight years across Accenture, HCL, Wipro, 

Enzen, and now his own firm — watching Silicon Valley write most of the 

books, and feeling, sometimes sharply, that the books were incomplete 

without the perspectives of the civilisations most of humanity actually lives 

in. I do not claim my voice is complete. But if I have added one useful frame 

— one way of seeing the convergence from an Indian and Global South 

vantage — I will consider this book to have earned its shelf. 

The third is a nudge. Through every chapter I have given you three 

decisions to make. I have no illusions that you will make all of them. I hope 

you make ten. I hope the ten you make are the ones that matter most to you, 

your team, your city, your country. And I hope you carry forward, into 

whatever professional life you live in the next decade, the underlying 

disposition: that the future is built by the people who make specific 
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decisions in specific moments, not by the people who wait to see how things 

turn out. 

An invitation 
THIS book is not the last word. It is the first word in a conversation I hope 

will continue between us. If something in these pages moved you, disagreed 

with you, suggested a direction I missed — write to me. My email is at the 

back of this book, and while I cannot promise to reply to every message, I 

will read them. The next book will be better because of the conversations 

that follow this one. 

More importantly, the next decade will be better because of the work you 

do, wherever you are, on whatever piece of the convergence has become 

yours to shape. There are sixty million people on Earth, roughly, who will 

read a book like this one. There are ten billion people whose lives will be 

shaped by what the sixty million do with the time between now and 2035. 

We are the sixty million. The ten billion are counting on us. Let us be 

worthy of them. Let us build a decade of convergence that is, on balance, 

kinder, more sovereign, more culturally rooted, and more full of meaningful 

experience than anyone in 2026 yet imagines. 

I will see you in the next book, and in the meantime, I will see you in the 

world we are building together. 

What a good decade will look like 
I have tried to describe, across the chapters of this book, a decade that is 

technologically rich. It is worth ending by describing, briefly, what a good 

decade would look like beyond the technology. A good decade is one in 

which the technologies described here were deployed to make more lives 
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meaningfully better — not merely to produce larger corporate returns or 

more efficient markets, though both of those may be welcome side effects. 

In a good decade, a child born in a village in Bihar in 2026 will, by 2036, 

have access to educational resources that match or exceed what a child of 

equal intellectual promise in Mumbai has today. A patient with a rare 

disease in a Tier-3 Indian city will receive a therapy tailored to her specific 

molecular profile, at a cost her family can afford, within weeks of diagnosis. 

A farmer managing a small holding in Maharashtra will, using tools the 

village-level agricultural extension officer can actually operate, produce 

higher yields with less water and fewer chemical inputs. A grandmother in 

a remote village will continue to live independently, because her fall-

detection wearable and her daily check-in with a telemedicine service let her 

family know she is safe without requiring her to move from the home she 

loves. 

None of this is science fiction. Every one of these scenarios is technically 

feasible in 2026. What stands between the feasibility and the realisation is 

not technology. It is decisions — thousands of specific decisions, made by 

specific leaders in specific organisations and institutions, about what to 

build and for whom. This book has tried to be a small contribution to those 

decisions. Whether the decade is good will be measured by how those 

decisions add up, and by whether the readers of this book made the 

particular contributions they were uniquely positioned to make. 

The freed life — AI-assisted living and the 
return to ourselves 
THERE is a theme that has moved quietly through the chapters of this 

book, without being named directly, and the letter-to-the-reader ending 

feels like the right place to name it. Every previous wave of significant 

automation in human history produced the same structural outcome. 
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Agriculture, ten thousand years ago, freed our species from the necessity of 

spending every waking hour in the hunt; the time it freed was the time in 

which human civilisation as we know it became possible — art, ritual, 

philosophy, architecture, the first cities, the first written languages. The 

industrial revolution, two centuries ago, freed large populations from the 

necessity of spending every waking hour farming; the time it freed was the 

time in which mass literacy, scientific research, organised healthcare, and 

the institutions of modern democratic life became possible. The knowledge-

work revolution of the last sixty years, which moved most of the working 

population in developed economies from physical to cognitive labour, freed 

a further layer of human attention, though the freed attention was unevenly 

distributed and too often consumed by forms of work that expanded to fill 

it. 

AI, done well, has the potential to be the next wave in this sequence. The 

routine cognitive work — the reading of standard documents, the answering 

of standard questions, the drafting of standard communications, the 

monitoring of standard dashboards, the execution of standard workflows — 

is being absorbed by software that does it more cheaply and often more 

accurately than the humans who have been doing it. The question this leaves 

open is the most important question the decade poses: what will the humans 

whose work has been freed do with the time? 

The optimistic answer is not automatic. Each previous wave of 

automation produced, alongside the flowering of higher human pursuits, 

new forms of anxiety, distraction, and meaninglessness. The agricultural 

revolution produced the first famines and the first wars over territory. The 

industrial revolution produced the first mass urban poverty and the first 

large-scale environmental degradation. The knowledge-work revolution 

produced the first epidemic of attention fragmentation and the first 

generation for which work expanded infinitely into non-working hours. 

There is no structural reason to expect the AI wave to be different. It will be 
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different only if the humans living through it make it so — by choosing, 

individually and collectively, to spend the freed time on things that 

genuinely matter rather than on things that merely consume it. 

The four aims and the rebalancing 
INDIAN civilisation, over three millennia, developed a framework for 

thinking about what a well-lived human life consists of, which is unusually 

relevant to the present moment. The four purusharthas — dharma, artha, 

kama, moksha — name the four aims toward which a human life can 

legitimately be directed: ethical duty and right action, prosperity and 

material wellbeing, pleasure and aesthetic experience, and liberation or 

spiritual freedom. The framework does not rank these in a simple hierarchy. 

It insists that a complete life attends to all four and that the balance between 

them shifts across the stages of a life. Historically, however, for most 

Indians across most centuries, the brute economics of survival meant that 

artha — the pursuit of material sufficiency — consumed most waking time 

in most working years, and the inner purusharthas of dharma, kama and 

moksha were relegated to early morning rituals, festival days, and the later 

years of life after economic responsibilities eased. This was not a failure of 

the framework. It was a failure of the economic context to permit the 

framework's full expression. 

The possibility that AI-assisted life opens is that, for the first time in 

human history, this ancient imbalance can be corrected. If AI handles a 

significant portion of the artha work — the routine cognitive labour that, for 

knowledge workers, has come to consume most of the waking day — the 

time that opens is time that can go toward the other three aims. Not as a 

luxury reserved for retirement, but as an integrated part of each life stage. 

Time for contemplative practice. Time for genuine relationship, with one's 

family and one's community, freed from the distraction of always-on work. 
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Time for creative pursuit undertaken without the pressure of producing an 

income from it. Time for direct experience of reality rather than endless 

mediated consumption of information about reality. Time for what the 

tradition calls moksha — the slow, patient, lifelong work of freeing oneself 

from the compulsions that keep the mind restless. Time, in a word, for 

ananda — the tradition's name for the specific quality of deep wellbeing that 

is the natural condition of the mind when the mind is not being driven. 

This is not an argument that AI will automatically produce a flowering 

of human flourishing. It is an argument that AI, for the first time in history, 

makes this flowering economically possible for large populations who have 

historically been priced out of it. Whether the possibility is realised depends 

on individual choices, family cultures, community practices, and 

organisational policies. The individual choice is to notice, when a new block 

of time is freed by an AI assistant, what one actually does with that time — 

and to treat the question of what to do with it as a serious question rather 

than a casual one. The family culture is the one that protects certain 

rhythms of shared meal, shared conversation, shared contemplation, and 

shared silence against the steady erosion that always-on connectivity 

otherwise produces. The community practice is the one that maintains 

public spaces — temples, parks, libraries, teaching centres — where the 

freed time can be spent in ways that deepen rather than dissipate. The 

organisational policy is the one that, when AI reduces the routine work a 

role requires, reinvests the freed hours in craft, mentorship, and genuine 

rest rather than extracting them as additional task volume. 

Exploration, experience, and the quieter 
pleasures 
THE possibilities that open when cognitive labour is freed are not only 

contemplative. They are also exploratory, in several directions at once. 
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Outward exploration — of the physical world, of the space beyond Earth, of 

the biological systems we have only just begun to understand — is the most 

visible. The same decade that gives humans AI assistance for our routine 

work also gives us robotic systems capable of exploring the deep ocean at 

costs classical methods could not sustain, autonomous spacecraft capable 

of reaching planetary bodies that have been inaccessible for the cost of 

reaching them, and instrumentation capable of revealing the internal states 

of living systems at molecular resolution. Human curiosity, which for most 

of our species' history has been rationed by the economics of exploration, 

becomes something that can be exercised at meaningful scale. A good 

decade is one in which that exercise is widely available — where an 

interested student anywhere in the world can meaningfully participate in 

scientific discovery, where amateur naturalists can contribute genuine 

research using tools only institutional scientists had a generation ago, where 

the curiosity that drew a specific child toward a specific wonder can be 

followed without the financial and institutional barriers that previously 

blocked it. 

Inward exploration is the quieter possibility and perhaps the more 

consequential one. The contemplative traditions of humanity — Vedantic, 

Buddhist, Sufi, Christian mystical, Taoist, and many others — have for 

millennia insisted that the most rewarding exploration available to a human 

being is the exploration of one's own mind. They have produced 

sophisticated technologies of attention: meditation in its many forms, 

mantra practice, breath disciplines, the structured contemplation of specific 

texts and koans, the slow cultivation of equanimity through ordinary life 

activities carried out with care. These technologies of attention do not 

require external hardware. They require time, instruction, and the kind of 

sustained practice that has historically been difficult to maintain in lives 

consumed by the pressures of earning a living. A society in which AI-

assisted work makes time and attention more widely available is a society 
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in which these technologies of attention could, for the first time, be 

practised at civilisational scale rather than by the small fraction of the 

population that historically had the leisure to attempt them seriously. What 

that would produce, across an entire generation, is difficult to predict 

precisely and worth taking seriously. 

And there is the simpler register: the pleasure of experiencing reality 

directly, without the constant mediation of the screen. The taste of a meal 

eaten slowly in good company. The light on a temple wall at the specific hour 

of the afternoon. The specific quality of a conversation in which both parties 

are fully present rather than partially attending to devices. The sound of a 

child's laughter registered with full attention rather than peripherally while 

one is answering emails. These are not small pleasures. They are the texture 

of a human life lived well. Every previous age produced philosophical 

traditions that warned about what happens to human beings when they lose 

access to these direct experiences and live instead in the continuous 

consumption of information about experience. The warnings were, for most 

of history, issued to small elite populations who had in fact lost that access. 

The warnings are now relevant to majorities in developed economies and 

increasingly in developing ones. AI, by handling the busy work that has 

consumed attention, could give the attention back. Whether the recipients 

use it to deepen their direct experience of life or to find new ways to 

dissipate it in further mediated consumption is the specific choice the 

decade poses to every individual who reads this book. 

Practical shape of the freed life 
FOR the individual, the freed life means noticing what fills the time that 

AI has freed and choosing some of that time for pursuits that compound 

rather than consume. A daily practice of some kind — contemplative, 

artistic, physical, relational — maintained across years produces a depth 
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that no single retreat or workshop can substitute for. The choice of practice 

matters less than the consistency of it. The writer who writes every morning 

for an hour, whether inspired or not, produces a body of work. The 

meditator who sits every morning for forty minutes, whether calm or 

restless, produces a mind. The parent who reads to a child every night 

produces a child who reads. Each of these practices is enabled, not replaced, 

by the broader economic substrate the AI era produces. 

For the family, the freed life means the protection of certain domestic 

rhythms against the erosion that connected devices otherwise produce. The 

shared meal. The walk in the evening. The festival properly observed. The 

senior relative visited rather than briefly called. These rhythms do not 

require large blocks of time; they require small blocks of uninterrupted 

attention, protected deliberately, repeated without fanfare, and honoured 

even when work pressures make them inconvenient. The families that 

maintain these rhythms across a decade produce young adults who, as a 

statistical matter, are more psychologically resilient and more socially 

capable than those whose childhoods were shaped primarily by screens. 

For the community, the freed life means the maintenance of the 

institutions in which people gather in person for shared purpose. The 

neighbourhood temple and its festivals. The library and the reading circle. 

The sports club and the evening team. The musical ensemble and the 

monthly performance. The volunteer group and the specific cause it serves. 

These institutions are, in every society where they remain vigorous, the 

infrastructure that allows a freed life to become a flourishing one rather 

than merely a restful one. They require time and attention to maintain; AI-

assisted work makes both more available than they have been in decades; 

the question is whether communities choose to rebuild this infrastructure 

or allow its continued atrophy. 

For the organisation, the freed life means a specific discipline about 

what is done with the productivity gains AI delivers. The classical extraction 
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model — when technology makes each worker more productive, expect each 

worker to produce more output, and reduce the number of workers 

correspondingly — is the path of least resistance and the path most likely to 

deliver the dystopian version of the decade. The more humanistic model — 

when technology makes each worker more productive, reinvest some of the 

freed capacity into craft, into mentorship, into genuine rest, into creative 

experimentation, into the kinds of work that only humans can do well — is 

harder to implement, requires more discipline, and produces more durable 

competitive advantage across a decade than the extractive model does. The 

organisations that understand this will, I believe, outperform those that do 

not, and they will do so while producing workplaces that employees want to 

remain in rather than flee from. The decision between these two models will 

be made, quietly, by many thousands of specific leaders over the course of 

the next decade. That decision is, in aggregate, one of the most 

consequential decisions of the age. 

The book you are holding has argued that the convergence of AI, the 

metaverse, and quantum computing will reshape industries, economies, 

and geopolitics across the next decade. All of that is true. It has also been 

trying, less explicitly, to make a quieter case. The deeper invitation of the 

decade is not to build more. It is to reclaim, at civilisational scale, the 

capacity to experience a life lived with attention, meaning, and the 

particular quality of contentment that the Indian tradition has always called 

ananda. The tools have arrived. What remains is the wisdom to use them 

well. 

A few people to thank 
NO book is produced alone, and this one certainly was not. I want to thank, 

publicly, the people without whom it would not have become the artefact 

you are holding. My family, who accepted the hours of absence that writing 
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requires and who read early drafts with more patience than the drafts 

deserved. The teams and colleagues across my firm and beyond, whose work 

provided the substance of many of the specific arguments in these pages and 

whose willingness to try difficult things made the thinking possible. The 

many clients, collaborators, and occasional competitors who have 

sharpened my thinking over twenty-eight years — including several who 

would disagree with specific claims in this book and whose disagreement 

makes the book better. The teachers, scholars and spiritual guides whose 

patience with technologists, and whose depth of understanding of what we 

are really trying to serve when we build for civilisationally-rooted 

experiences, shapes the work in ways the technology alone could not. 

I want also to acknowledge the writers whose work shaped my thinking 

across the years — too many to name, but I will note that each reader of this 

book will recognise, in particular passages, the influence of authors they too 

have read. No idea in this book is entirely original to me. What I have tried 

to do is synthesise, from a specific Indian vantage in 2026, arguments that 

others have made in pieces, into a whole that helps the reader think. 

Whether I have succeeded is for you to decide. 

With respect and with hope — 
Anil Pandey 

Lucknow, 2026 
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A P P E N D I X 

Glossary of Terms 
 

The following terms appear repeatedly in the book. The definitions are 
deliberately non-technical; readers wanting deeper treatment are directed to the 
chapter in which each term is first introduced and to the further reading in 
Appendix C. 

Agentic AI 
Software systems that not only answer questions but pursue goals — 
decomposing an objective into steps, invoking tools, handling errors, and 
reporting back, typically across task durations of hours rather than seconds. 

AI tutor 
An interactive AI system that adapts teaching pace, style and content to a 
specific learner, usually pairing a language model with a pedagogical model 
and a learner-history database. 

ARTE (Architectural Real-Time Experience) 
The emerging class of XR platforms that allow real-estate buyers to walk 
through apartments before they are built, typically combining photorealistic 
3D rendering with building-information modelling and buyer-behaviour 
analytics. 

BCI 
Brain-Computer Interface — a system that allows direct communication 
between the brain and an external device, whether through invasive 
(implanted) or non-invasive (worn) hardware. 
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BIM 
Building Information Modelling — a digital representation of a building's 
physical and functional characteristics, used across architecture, engineering, 
construction and facility management. 

Biofoundry 
An automated facility for high-throughput synthetic-biology experiments, 
allowing researchers to design, build, test and learn from engineered 
organisms at industrial scale. 

CBDC 
Central Bank Digital Currency — digital money issued directly by a central 
bank, as distinct from cryptocurrencies issued by private parties and from 
commercial-bank money. 

CEP 
Complex Event Processing — the discipline of evaluating continuous streams 
of events against rules and models to detect patterns and trigger actions in 
near-real-time. 

Cognitive grid 
An electricity grid orchestrated by AI and, increasingly, quantum-accelerated 
optimisation, capable of managing millions of bidirectional nodes (generators, 
consumers, batteries, EVs) continuously. 

Convergence 
As used in this book, the simultaneous maturation and mutual reinforcement 
of three technology curves — artificial intelligence, the metaverse, and 
quantum computing — over the 2026–2035 decade. 

Co-build model 
A deep, multi-year partnership between a customer and a technology partner 
to jointly develop capability, distinct from both pure build and pure buy. 

Darshan 
The ritual of seeing and being seen by the divine in Indic traditions; 
increasingly, the experience of presence at a sacred site enabled through 
immersive technology. 



R E I M A G I N I N G  R E A L I T Y 

399 

Data lakehouse 
A modern data architecture combining the governance and performance of a 
data warehouse with the flexibility and low cost of a data lake, typically built 
on open table formats such as Apache Iceberg, Delta Lake or Apache Hudi. 

DDK (Divya Drishti Kendra) 
An emerging concept for physical-digital hybrid centres sited near Indian 
sacred and historically significant locations, being discussed between 
technology firms, Spiritual Masters, and government bodies, to bring India's 
civilisational and Vedic wisdom into modern experiential education and travel. 

Deepfake 
Synthetic media — typically images, video or audio — produced by AI and 
designed to be indistinguishable from authentic recordings of real people or 
events. 

Digital rupee 
India's central bank digital currency, issued by the Reserve Bank of India and 
in retail pilot since 2022. 

Digital twin 
A continuously-updated digital representation of a physical system, kept in 
alignment with its real-world counterpart through live data flows, used for 
monitoring, simulation and decision support. 

Divya Drishti 
The category of virtual-darshan platforms, a handful of which have recently 
launched covering major Indian sacred sites; see also DDK. 

Edge computing 
Computing performed at or near the location where data is generated — on-
device, at the cell site, in the local gateway — rather than in a distant cloud data 
centre. 

Experience economy 
The phase of economic development in which experiences, rather than goods 
or services, are the primary unit of value; framework originally articulated by 
Pine and Gilmore in 1999 and maturing rapidly through the 2020s. 
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Fault-tolerant quantum computing 
The stage at which a quantum computer can reliably produce correct results on 
commercially meaningful problems by correcting errors faster than they occur; 
the target milestone for the late 2020s and early 2030s. 

GenomeIndia 
A Department of Biotechnology programme to sequence the genomes of 
representative populations across India's linguistic and ethnic diversity, 
producing an Indian-specific reference for precision medicine. 

Harvest-now-decrypt-later 
The adversarial practice of collecting and storing encrypted traffic today with 
the intention of decrypting it later, once sufficient quantum computing 
capability exists; the primary reason post-quantum cryptographic migration is 
urgent. 

Haptic 
Relating to the sense of touch; in technology contexts, interfaces that convey 
information or simulate sensation through touch, vibration, pressure or force 
feedback. 

Humanoid robot 
A robot with a roughly human body plan — typically two arms, two legs, a torso 
and a head-mounted sensor array — designed to operate in environments built 
for humans. 

Internet of Energy (IoE) 
The evolving electricity system in which every node — home, vehicle, factory, 
battery, generator — can produce, consume, store and trade energy in real 
time. 

Metaverse 
A persistent, immersive, spatially-organised digital environment accessed 
through headsets, glasses or other spatial-computing devices; includes but is 
broader than gaming-oriented virtual worlds. 
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Microservice 
An architectural pattern in which an application is composed of small, 
independently-deployable services, each responsible for a single capability and 
communicating with others through well-defined APIs. 

NISQ 
Noisy Intermediate-Scale Quantum — the current phase of quantum 
computing, in which quantum machines exist at meaningful scale but are still 
too error-prone for most commercial applications. 

Organ-on-chip 
A microfluidic device lined with human cells that simulates the behaviour of an 
organ or organ system with sufficient fidelity to test drug effects at human-
relevant accuracy. 

Post-quantum cryptography 
Cryptographic schemes believed to resist attack by both classical and quantum 
computers, standardised by NIST in August 2024 and being adopted 
progressively across critical infrastructure. 

Precision medicine 
Medical practice that routes the right therapy, in the right dose, to the right 
patient at the right time, based on that patient's specific molecular and genetic 
profile rather than on population averages. 

Prosumer 
An entity that both produces and consumes — typically used in energy contexts 
for households or firms that generate, store and consume their own electricity 
while also trading with the grid. 

Qubit 
The basic unit of quantum information, which — unlike a classical bit — can 
exist in a superposition of 0 and 1 until measured. 

Skill holography 
The use of immersive simulation to rehearse complex procedural skills 
(surgery, welding, aircraft maintenance) at scale before they are practised on 
real subjects or equipment. 
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Smart contract 
A computer program that executes the terms of an agreement automatically 
when specified conditions are met, typically running on a blockchain. 

Sovereign AI 
Artificial intelligence infrastructure — models, compute, data, governance — 
whose location, control and accountability rest within a specific nation or 
organisation, rather than being dependent on foreign providers. 

Sovereign data 
Data whose location, governance, access control and legal status are under the 
effective control of the accountable organisation and nation. 

Spatial computing 
Computing that uses three-dimensional space as its primary interface medium, 
including virtual reality, augmented reality and mixed reality as currently 
deployed across consumer and enterprise categories. 

Superposition 
The quantum-mechanical property by which a qubit can exist in a combination 
of states simultaneously until measured, enabling quantum computation. 

Synthetic biology 
The discipline of reading, writing and editing genetic code to design organisms 
with specific desired capabilities, typically at industrial scale. 

TADS 
Terrorist Activity Detection System — a proposed concept architecture for a 
state-level law-enforcement AI platform, discussed in Chapter 12 as a concept 
for public deliberation, not a deployed system. 

Tokenisation 
The representation of ownership of a real-world asset as a cryptographic token 
on a blockchain, enabling fractional ownership, faster transfer, and new forms 
of liquidity. 

Tri-layer city 
A city whose governance and services span three integrated layers: physical 
infrastructure, digital services, and metaverse experiences. 
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Trust fabric 
The integrated discipline of observability, governance, audit, incident response 
and communication that makes AI systems trustworthy in production 
deployment. 

Virtual trial 
A clinical trial that uses digital twins of patients, remote participation, and real-
world evidence to reduce recruitment time, geographic constraints, and cost, 
while maintaining scientific rigour. 

XR 
Extended Reality — a collective term for virtual reality, augmented reality and 
mixed reality, covering the full range of spatial-computing experiences.
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A P P E N D I X 

Index of Decisions 
 

Each chapter in the book closes with three decisions the reader is invited to make 
in the next ninety days. This appendix gathers them all, by chapter, as a single 
reference. No reader is expected to act on every decision. The invitation is to 
choose the ten or so that matter most to your specific context and to pursue those 
with intent. 

Chapter 1.  The Great Convergence 

1. Pick your three technologies. 
Do not try to track the five or seven technologies every analyst tells you to track. 
Pick the three that matter most to your industry and organisation, and commit to 
deep literacy in those three. For a developer, it might be XR + agentic AI + IoT. 
For a hospital, AI + genomics + organ-on-chip. Three. Not five. Not one. 

2. Find your convergence case. 
For any single-technology strategy, ask: what becomes possible when I add a 
second? A third? The most valuable cases in the next decade will not be single-
technology deployments. They will be convergence cases. Have one in your 
pipeline within the quarter, even if it is small. 

3. Decide your cultural stance. 
Will your organisation build on the dominant Western-origin AI stack as-is, or 
demand — from vendors, architects, and government — an AI that speaks your 
language, your idiom, your context? This is not a cosmetic choice. It will shape 
whether you inherit someone else's defaults or set your own. 
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Chapter 2.  Experience is the New Product 

1. Audit your product at four layers. 
Ask your team to score your flagship product on sensation, interaction, memory 
and meaning. Most products score high on the first and near zero on the last. The 
layers where you score lowest are where your next release must compete. 

2. Measure something beyond NPS. 
Net Promoter Score is a twenty-year-old metric that captures the shallowest 
experience signal. Add at least one measurement of memory (30-day recall), 
emotional arc (peak-end model), or meaning (willingness-to-narrate). These are 
harder to collect and many times more predictive. 

3. Name your signature experience. 
Every strong brand has a signature experience — a specific feeling only it can 
produce. Apple at the unboxing. Starbucks at the counter. If yours is not obvious 
to a customer in one sentence, it does not yet exist. Build one within the year. 

Chapter 3.  The New Normal — A Manifesto 

1. Schedule a ten-shift workshop. 
Within the next ninety days, bring your top twelve leaders into a room for one day. 
Walk through all ten shifts. For each, write down — publicly — which of the three 
categories you are in: leading, catching up, falling behind. The output is a simple 
matrix and the uncomfortable clarity that comes from it. 

2. Commit to three shifts you will own. 
You cannot lead on all ten. Pick three. Resource them seriously. Let the others 
follow sufficient-not-leading strategies. Trying to lead on all ten is the 
mathematical guarantee of leading on none. 

3. Publish your stance. 
Write a one-page public document — a LinkedIn post, a letter to shareholders, a 
memo to staff — stating which three shifts your organisation will lead on, and why. 
Public commitment is worth ten private ones. 

Chapter 4.  Agentic AI — From Assistants to 
Autonomous Agents 

1. Identify one agent-ready workflow this quarter. 
Every organisation has at least one workflow where the steps are repetitive, the 
tools are external, and a human is doing the sequencing only because sequencing 
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was expensive until 2024. Find that workflow. Pilot an agent on it. The learnings 
transfer. 

2. Set the permissions question now. 
Before your first agent goes into production, decide who owns what it can do. Can 
it spend money? How much? Can it send emails? To whom? Can it access 
customer data? Under what conditions? Organisations that answer these 
questions after deployment will regret not answering them before. 

3. Make an agent governance committee. 
Your board has a risk committee. Your organisation needs an agent-governance 
equivalent. Small, senior, meeting monthly. It will sound like bureaucracy for two 
years. It will sound like genius from year three onward. 

Chapter 5.  The Quantum Paradigm 

1. Commission a Q-Day risk audit. 
Ask your CISO to answer three questions in writing within sixty days. Which of 
your systems transmit or store data protected only by RSA or elliptic-curve 
cryptography? Which can be upgraded without full rebuilds? Which of your 
vendors have a credible post-quantum migration plan? This is not exotic work. It 
is the 2026 equivalent of asking whether your building has a fire exit. 

2. Name one quantum-candidate problem. 
Somewhere in your organisation is an optimisation, simulation or molecular 
problem whose classical solution is unsatisfactory. Identify it. Find the quantum 
research team — IISc, IIT, TIFR, or a private programme — working on that class 
of problem. Begin a conversation. You are buying a front-row seat. 

3. Send one person in. 
Within the next year, identify one quantitatively strong, professionally curious 
person in your organisation and embed them — part-time or full — with a working 
quantum research group. Quantum is not a technology you buy off the shelf in 
2030. You have to be able to read the room. 

Chapter 6.  The Metaverse — Beyond Games, Into Living 

1. Put on a headset. 
If you have not personally worn a Vision Pro, Quest 3, or equivalent for at least 
one hour in the last six months, the conversation about the metaverse in your 
organisation is being had by people who have not felt it. Fix that this month. 
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2. Find your two-layer use case. 
The strongest metaverse use cases combine immersion (spatial) with intelligence 
(AI). Training simulations that adapt. Product showrooms with AI salespeople. 
Faith experiences with personalised guides. Pick one such case in your domain 
and run a small pilot within six months. 

3. Invest in the content layer. 
Hardware is commoditising quickly. The scarce resource for the rest of the decade 
will be good content — beautifully modelled spaces, emotionally true narratives, 
culturally grounded experiences. Hire the 3D artist, the narrative designer, the 
cultural consultant now. They will be unhireable in 2028. 

Chapter 7.  Robotics & Embodied AI 

1. Study one humanoid pilot up close. 
Within this quarter, find one deployed humanoid robot pilot — at a warehouse, a 
hospital, an elder-care facility — and visit it. The pace of the field makes second-
hand reporting unreliable. See the actual machine. Talk to the actual operators. 

2. Name one physical task worth automating. 
Every organisation has a repetitive physical task whose cost is high and whose 
error rate is embarrassing. Pick one. Talk to three robotics firms. The price you 
get quoted this year will be higher than the price in 2028 — but you will spend 
2026 to 2028 learning, which is the real purchase. 

3. Resolve your stance on displacement. 
If your organisation will deploy robots that displace human work, decide — 
publicly — what you owe the humans displaced. Retraining? Transition pay? 
Internal redeployment? The organisations that answer this question with dignity 
will recruit better for the next twenty years. 

Chapter 8.  IoT, IoE and the Connected Everything 

1. Instrument your physical reality. 
Pick the single physical asset most important to your business — a factory line, a 
fleet, a building, a warehouse. Add sensors to measure what you currently infer. 
The data will change decisions you did not know were being made. 

2. Decide if you are a prosumer. 
If your organisation consumes significant energy, ask whether it could also 
produce, store or trade energy. The answer in 2030 will be yes for most 
organisations. The investment horizon is 2026. 
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3. Buy edge, not only cloud. 
Seventy-five percent of enterprise data in 2030 will be processed at the edge 
rather than the cloud. If your architecture assumes everything flows to a central 
cloud for processing, redesign it now. Latency and sovereignty both demand the 
move. 

Chapter 9.  Human Augmentation — Optics, Neural, 
Biometric 

1. Decide your policy on augmented employees. 
If an employee arrives at work in 2030 with a BCI or smart contacts that give them 
cognitive advantages, what is your organisation's position? Equal treatment? 
Prohibition? Accommodation? The question will arrive before you are ready. Start 
thinking now. 

2. Audit your biometric footprint. 
Which of your customer or employee workflows currently rely on biometric 
identification? What is the fallback when it fails? What is the vendor's privacy 
architecture? Write the answers down; most organisations cannot. 

3. Engage the ethics early. 
If your organisation will deploy human-augmentation technology in any form — 
wellness wearables, stress monitors, attention trackers — bring ethicists into the 
design process, not the compliance process. The design decisions are where the 
ethics live. 

Chapter 10.  Life Sciences 2.0 — Genome, Precision 
Medicine, Organ-on-Chip 

1. Ask about the genomic layer in your employee health plan. 
Does your corporate health provider offer genomic risk screening for employees 
who opt in? If not, why not? The cost has crossed the threshold where this is 
defensible as a standard benefit. 

2. Follow the organ-on-chip pipeline. 
If you are in pharma, biotech, consumer products, or any industry with toxicology 
implications, track the organ-on-chip vendors (Emulate, CN Bio, TissUse) and the 
regulatory acceptance of their data by FDA, CDSCO, and EMA. The tipping point 
is closer than you think. 
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3. Invest in the biology-and-computing bridge talent. 
The people who will build the Life Sciences 2.0 products are the ones who can 
speak biology and computing fluently. They do not exist in large numbers. Start 
sponsoring, training, or partnering with them now. 

Chapter 11.  Blockchain & the Trust Infrastructure 

1. Ask where you need a trust layer. 
Every organisation has records whose integrity matters and whose central-
authority trust is imperfect — credentials, provenance, certifications, audit trails. 
Identify one such record class where blockchain-backed verification would create 
real value for counterparties, and pilot one implementation within the next year. 

2. If you are a policymaker, publish the CBDC specification. 
The design decisions embedded in India's digital rupee — programmability, 
anonymity, offline behaviour, custody — will shape citizen experience for a 
generation. Any central bank designing such a system owes its citizens a published 
specification open to public comment, not a set of choices presented as fait 
accompli. 

3. Separate the infrastructure from the speculation. 
Blockchain as infrastructure (records, identity, provenance) and blockchain as 
speculation (tokens, memecoins, leveraged yield) are two categorically different 
conversations. Do not let the volatility of the second make you miss the durability 
of the first. The critical judgement for the decade ahead is telling them apart. 

Chapter 12.  Edge Computing, 5G & the Coming 6G 
Fabric 

1. Audit your edge architecture. 
For each of your core operations — manufacturing, logistics, retail, service — ask 
how much of the real-time processing happens on-device or at nearby nodes, and 
how much travels to a distant cloud. If the answer is that it all travels, your 
architecture is misaligned with where the decade is going. Plan the migration. 

2. Invest in one private 5G use case. 
If you operate any facility where deterministic low-latency connectivity would 
materially improve operations — factories, hospitals, ports, warehouses, 
campuses — pilot a private 5G deployment in the next twelve months. The 
operating cost has fallen to where the payback is routinely under three years. 
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3. Follow the 6G standards conversation. 
The standards that will define 6G are being written now, in the ITU, 3GPP, and 
their national equivalents. If you care about where value pools in the 2030s, pay 
attention to who is contributing to those standards and what they are arguing for. 
The infrastructure winners of the 2030s will be the firms that influenced the 
standards of the 2020s. 

Chapter 13.  Synthetic Biology — When Life Becomes 
Programmable 

1. If you are in pharma, agri, materials or chemicals, audit your 
synthetic-biology exposure. 
For each of your core product categories, ask how a synthetic-biology-native 
competitor could undercut you within ten years on cost, sustainability, or 
customisation. The answer is rarely "they can't." The answer more often is "they 
could, if they commit five years of capital." Build the counter-strategy now. 

2. Support the Indian synthetic-biology ecosystem. 
If you are a large firm, pilot a partnership with an Indian synthetic-biology 
startup. If you are an investor, allocate to the category. If you are a policymaker, 
accelerate the regulatory clarity that lets Indian firms compete globally. The 
window is narrower than it looks. 

3. Demand governance literacy. 
Your board, your leadership team, and your product decisions need at least one 
person who understands the dual-use dimensions of synthetic biology in 2026, 
not in 2030. Identify or hire that person this year. 

Chapter 14.  Defence & National Security 

1. If you are a dual-use firm, pick a side. 
Many Indian technology firms now have work that is plausibly useful to defence. 
The ethical and strategic choice — to engage, to not engage, to engage only with 
specific classes of problem — should be made deliberately, at the board level, not 
drifted into by individual contracts. 

2. Harden your cyber posture as if you are a soft target. 
If your organisation operates in energy, telecom, finance, healthcare, or transport, 
you are on the hybrid battlefield whether or not you wish to be. Red-team your 
defences at least annually. Assume the adversary has quantum-future capabilities. 
Budget accordingly. 
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3. Resolve your stance on autonomous weapons. 
If your firm has technology that could contribute to lethal autonomous weapons, 
state publicly — or to your board at minimum — where your red lines are. The 
alternative is to discover them after a contract has been signed. 

Chapter 15.  Law Enforcement & Anti-Terror — A 
Concept for the Next Decade 

1. If you are a policymaker, commission a public design study. 
Before any state invites procurement for an anti-terror AI platform, commission 
a published design study — with named authors, external reviewers, and open 
public comment — setting out what the platform would do, what safeguards it 
would include, and what errors it would accept. The platform that follows such a 
study will be better; the platforms that follow procurement without one are not 
worth building. 

2. If you are a vendor, lead with the safeguards. 
If your firm is competing for work in this category, your proposals should devote 
at least as much detail to oversight, audit, bias mitigation, and citizen-redress as 
they do to capability. Vendors who treat safeguards as an afterthought are 
selecting themselves for failure — commercially, reputationally, and in the courts 
that will eventually review the work. 

3. If you are a citizen, demand the public record. 
Any state that commissions an anti-terror AI platform owes its citizens a 
published specification of what the platform does, what data it uses, how oversight 
operates, and what redress is available to those who believe they have been 
wrongly affected. Where the state has not published such a record, the correct 
citizen response is to demand one. 

Chapter 16.  Life Sciences & Pharmaceuticals 

1. If you are in pharma, audit your AI pipeline honestly. 
Ask your head of R&D for the percentage of current pipeline candidates 
discovered or substantially advanced by AI methods. If the answer is below ten 
percent, you are behind. If the answer is zero, you are dangerously behind. 

2. If you are a hospital system, negotiate precision-medicine 
access. 
Precision oncology is standard of care at many Tier-1 cancer hospitals. If your 
organisation provides healthcare to employees or citizens, the question is not 
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whether to provide precision access but when. The longer you wait, the more 
expensive late adoption becomes. 

3. If you are a policymaker, fund the bridge. 
The bottleneck in Indian precision-bio-manufacturing is not technology or 
capital. It is bridge infrastructure — data-sharing agreements, clinical-genomic 
registries, AI-friendly regulatory pathways. A state or national government that 
funds the bridge will see a cluster of world-class firms follow. 

Chapter 17.  Education & Skill Development 

1. If you educate children, give every child an AI tutor. 
If you operate a school, a college, a training institute, or a corporate-learning 
programme, every learner in your care should have supervised access to an AI 
tutor by the end of 2026. This is a hygiene standard now, not an innovation. 

2. If you skill workers, simulate before you send them. 
For any skill whose real-world failure cost is high — medical, safety-critical, 
customer-facing — invest in a VR simulation pipeline. The cost of the simulation 
is recovered in one avoided real-world failure. 

3. If you hire, stop testing what a machine can do. 
A hiring assessment that tests candidates on work an AI agent can now do is 
testing the wrong thing. Redesign assessments to measure what remains scarce: 
judgement, taste, cross-domain integration, and the ability to ask the right 
question. 

Chapter 18.  AI Education in India — A Roadmap from 
Grade 3 

1. If you run a school, pilot an AI tutor in one grade this academic 
year. 
Do not wait for a national framework, a state circular, or a perfect vendor. Choose 
one grade — Class 3 is my recommendation — select a single well-reviewed AI 
tutor that operates in your medium of instruction, deploy it with strong teacher 
supervision for one academic year, measure the results against your existing 
baselines, and publish what you learn. Every school that runs a credible pilot in 
2026 becomes a node in the institutional memory the country will need in 2028. 
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2. If you are a policy-maker, fund the teacher before the 
technology. 
For every rupee of proposed spending on devices, content, and AI platforms in 
your state’s education budget, set aside at least one rupee for teacher training, 
peer mentorship, and career-incentive redesign. A deployment whose teacher-
training budget is less than its technology budget is a deployment that will fail 
quietly and expensively. The political temptation is to announce the devices; resist 
it. Announce the teachers. 

3. If you are a parent, have the AI conversation with your child 
this week. 
Sit with your child — whatever her age between eight and eighteen — and ask her 
what she thinks the machine on her phone is, how it works, and what it gets 
wrong. Listen more than you speak. The national roadmap will take years; the 
conversation in your own home will take twenty minutes and will matter for the 
rest of her life. Do not outsource it to her school. 

Chapter 19.  Implementing the Centre’s AI Education 
Policy — An Operational Playbook 

1. If you are in government, establish the mission with a statutory 
foundation within twelve months. 
A Cabinet decision is the start; a statutory Bill within twelve months is what makes 
the reform survive changes of government. Do not let the statutory step slide past 
the first anniversary of the announcement. Aadhaar’s most vulnerable years were 
those before its legislated existence; protect this reform from the same 
vulnerability by acting early on its legal foundation. 

2. If you are in state administration, identify your reform 
coordinator within thirty days. 
The single most consequential appointment at the state level is the officer 
designated as the mission’s counterpart in your state. She should be senior, 
competent, and willing to spend five years on the reform rather than three 
months. Her appointment signals, more than any memo, how seriously the state 
is taking the reform. Do not appoint a placeholder. The wrong person in this role 
is more damaging than no person at all. 

3. If you are a parent or a citizen, understand the dashboard and 
use it. 
The mission’s public dashboard is the instrument through which the reform is 
held to account by the citizenry. Learn how to read it. Check your district’s 
performance monthly. File a grievance when you see infrastructure failing or 
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teachers under-trained. Write to your MLA when the state’s performance begins 
to slide. The reform will be as good as the accountability applied to it, and in a 
democracy that accountability is not merely the opposition’s job — it is yours. 

Chapter 20.  Urban Development & the Metaverse City 

1. If you run a city, commission the third layer. 
Pick one metaverse civic use case — heritage, planning, participation — and fund 
a pilot within the year. The cost is low. The learnings are high. The competitive 
window closes around 2030. 

2. If you live in a city, demand the participation layer. 
Urban governance in India is, for most citizens, episodic: vote every five years, 
complain on Twitter in between. The metaverse layer allows continuous, high-
bandwidth participation. Citizens who demand it will get it first. Citizens who wait 
will get it last. 

3. If you are a heritage institution, build your twin. 
Every temple, every museum, every heritage site in India should have a metaverse 
twin by 2035. The institutions that build theirs in 2026 will set the grammar that 
every other institution follows. The ones that wait will use someone else's 
grammar. 

Chapter 21.  Energy & Utilities — The Internet of Energy 

1. If you run a large facility, become a prosumer. 
Solar plus storage plus EV charging at any facility consuming more than 500 kW 
is now a positive-NPV project in every Indian state. If you have not done the 
analysis in the past twelve months, do it this quarter. 

2. If you are a utility, redesign the customer relationship. 
Your customer of 2030 is a trader, not a consumer. Your billing systems, tariff 
design, and customer interfaces must evolve. Utilities that cling to unidirectional 
mental models will bleed margin to third-party aggregators. 

3. If you are a regulator, get the tariff right. 
Time-of-use, time-of-export, and local-area tariffs are the price signals that 
unlock cognitive-grid economics. Where they are unclear or absent, the market 
stalls. Regulatory clarity is the highest-ROI investment an energy policymaker can 
make. 
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Chapter 22.  Manufacturing & the Cognitive Supply 
Chain 

1. Instrument your highest-value process. 
Pick the single production process whose yield, throughput or quality has the 
biggest bottom-line impact. Add sensors. Add a digital twin. Watch what you 
learn. Decide whether to deploy agents for optimisation. The entire sequence 
should take six months, not two years. 

2. Map your supply chain's decision latency. 
From the moment a disruption occurs at a supplier to the moment your company 
adjusts, how many hours elapse? If the answer is more than twenty-four, you have 
a cognitive-supply-chain opportunity. If the answer is more than a week, you have 
an emergency. 

3. If you run an MSME, go agentic. 
The cost of AI-first supply-chain tools is now in reach of every Indian MSME. 
Three months, one pilot, measurable results. The ROI case is no longer 
controversial; the only question is timing, and the timing is now. 

Chapter 23.  Real Estate & Construction — The XR 
Transformation 

1. If you are a developer, price virtual walkthroughs into every 
launch. 
The competitive threshold has moved. A project launched without an immersive 
walkthrough is now a project launched at a disadvantage. The cost of the 
walkthrough is recovered on the first booking. 

2. If you are a buyer, insist on the twin. 
Any developer selling you a flat that will not be ready for two years should be able 
to show you that flat today, in the exact unit you are booking, not a stock sample. 
If they cannot, ask why not. 

3. If you are a city planner, require twins at approval. 
Every building approval should be accompanied by a submitted digital twin. The 
costs to the developer are trivial. The benefits — to safety inspection, emergency 
response, urban planning, and future renovation — compound for decades. 
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Chapter 24.  Travel, Tourism & Interplanetary Ambition 

1. If you are in tourism, build the virtual-first funnel. 
Any tourism business without a virtual preview by 2027 is ceding the top of funnel 
to those who have one. Pilot with your flagship destination or experience. Measure 
conversion uplift. Expand. 

2. If you are an investor, look at Indian space. 
Indian space startups — Skyroot, Agnikul, Dhruva Space, Pixxel, and a growing 
cohort — are at the stage the American private-space industry was at in 2013. The 
ten-year trajectory is visible. The entry cost is not yet what it will be. 

3. If you are a parent or teacher, raise the horizon. 
A child who grows up believing space is a destination will aim differently than one 
who grows up believing space is a fiction. Put up the posters. Visit the 
planetarium. Let the ambition be real in the home. 

Chapter 25.  Pharmaceuticals Deep Dive — From 
Discovery to Delivery 

1. If you are in pharma, audit each step. 
Do not ask whether your firm has "AI in pharma." Ask whether you have AI at 
each of the seven steps. The weakest step is the one that limits overall cycle time. 

2. If you are a regulator, build the AI review capacity. 
Submissions incorporating AI will outstrip regulator's ability to review unless 
regulators themselves adopt AI-assisted review. Investment now compounds for 
a decade. 

3. If you lead a pharma business, make access a design 
requirement. 
In your next discovery programme, write the target price point, a representative 
trial population and the route to the rural clinic into the brief before the first 
candidate is chosen — not after approval. Medicines designed this way for India 
travel well across the Global South, which is the larger market. 

Chapter 26.  Super Visualisation — Seeing the Invisible 

1. Give your analytics team a headset. 
Whatever your industry, there is data in your organisation that is too complex for 
a screen. Buy your analytics team two or three headsets. Let them experiment with 
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spatial visualisation. The return on this seven-thousand-rupee investment is 
regularly reported as extraordinary. 

2. Commission one flagship visualisation. 
Pick the single dataset most important to your board. Commission a spatial-
computing rendering of it. Show it at the next board meeting. The conversations 
that follow will change strategic priorities in ways conventional decks cannot. 

3. Use it yourself, and fund its upkeep. 
Adoption follows demonstration, not mandate. Hold at least one leadership 
review each quarter inside the spatial view, and approve the ongoing data and 
content work in the same budget as the build. A spatial visualisation that is two 
quarters stale is worse than none. 

Chapter 27.  Virtual Spaces & Experiences 

1. If you have a brand, audit your virtual presence. 
Where in the virtual spaces your customers inhabit — Roblox, Fortnite, Horizon, 
Decentraland — does your brand appear? If the answer is nowhere, you are 
making a conscious or unconscious bet that virtual spaces will not matter. Make 
it conscious. 

2. If you sell goods, pick your virtual counterpart. 
A real-world product often has a natural virtual extension — a fashion label with 
digital wearables, an auto brand with virtual test drives, a publisher with spatial 
books. The extension is cheap to prototype. Run one. 

3. If you build digital platforms, design for portable identity. 
Build accounts, credentials and reputation so that they can move to open 
standards — verifiable credentials, self-sovereign identity — as those standards 
settle. It costs more today. It will cost far less than the transition a regulator 
eventually forces on the closed systems. 

Chapter 28.  Metaverse Living — Work, Learn, Worship, 
Play 

1. If you lead a distributed team, pilot spatial meetings. 
Once a week, for one month, hold your leadership meeting in a spatial 
collaboration platform. The first three sessions will feel awkward. By session four, 
something real will happen. Either your team finds it valuable, in which case scale; 
or it does not, in which case you have learned the answer definitively. 
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2. If you are in heritage or faith, design with reverence. 
If your organisation steward a sacred, cultural, or heritage practice, your 
metaverse instance of it will be made by someone — either you, or a commercial 
third party, or an AI. Your choice is who. Leading it yourself, with the cultural 
knowledge only you possess, is the only design choice that protects the meaning. 

3. If you run a school, let students visit what they study. 
Choose one subject for one term and replace part of the reading with spatial visits 
— inside a cell, across a battlefield, along a river. Compare retention with a class 
taught the usual way. Where teachers are stretched thin, the result may change 
how you teach everything else. 

Chapter 29.  Healing & Relaxation Through Simulation 

1. If you run a hospital, evaluate VR therapy. 
Chronic pain, anxiety before procedures, paediatric oncology pain management 
— each has clinical evidence. The deployment cost is low. The patient experience 
improvement is measurable. If you are not piloting by 2027, you are behind. 

2. If you manage employee wellness, include VR meditation. 
The return on corporate wellness programmes is consistently positive. Adding VR 
meditation and nature-immersion options to the existing programme produces 
step-function improvements in adoption, because the modality is novel and the 
experience is genuinely pleasant. 

3. If you run public spaces, treat calm as infrastructure. 
Pilot one restorative space — a ten-minute immersion booth at a busy transit hub, 
or a daily session for adolescents during examination season. Measure use and 
reported stress for six months. Calm costs far less to provide than the illness its 
absence produces. 

Chapter 30.  Analytics Beyond Sentiment 

1. Audit what your analytics currently infer. 
Ask your analytics team to document — plainly — every inference their tools 
currently make about individual users' states (mood, intent, preference, risk). The 
document will usually surprise the reviewer. Decide which inferences to keep, 
which to retire, and which to disclose. 
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2. Adopt consent, aggregation, purpose. 
Write down the three principles for your organisation. Put them in your product 
docs, your privacy policy, and your internal training. Enforce them. Review 
annually. 

3. Build causal literacy in-house. 
Pick one recurring decision that your organisation currently takes on the strength 
of a dashboard correlation. Frame it as a causal question, run a proper experiment 
or quasi-experiment, and act on the answer even if it contradicts the expected one. 
Then make that discipline the default for your analysts. 

Chapter 31.  Digital Twins at Planetary Scale 

1. Identify your highest-value twin opportunity. 
Pick the one physical system whose failures, delays or inefficiencies cost you the 
most. Commission a digital twin for it within twelve months. The cost has come 
down; the payback period is routinely under two years for well-chosen use cases. 

2. If you are a civic leader, demand interoperability. 
A city twin that does not talk to the state twin, and a state twin that does not talk 
to the national twin, is an island of value that cannot reach its potential. Insist on 
open standards for twin interoperability in every specification your 
administration issues. 

3. Respect the loop — and log your overrides. 
Every time a leader overrules the twin, record the decision, the reason and, later, 
the outcome. Review the log each quarter with the team that built the twin. It will 
tell you when to trust the simulation and when to trust judgement — and it keeps 
the builders engaged. 

Chapter 32.  Haptic & Multi-Sensory Computing 

1. If you train complex physical skills, evaluate haptic simulation. 
For any skill involving manual dexterity, force, or spatial judgement, ask whether 
a modern haptic simulator would accelerate training, reduce error, or cut cost. 
The category has crossed the threshold where the answer is usually yes. 

2. Design for presence, not immersion. 
If you are building experiences using these technologies, design them to bring 
people together, not to offer people private alternatives to being together. The first 
category will be durable. The second will not age well. 
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3. Design for the users the labs forgot. 
Test every multi-sensory product, from the first prototype, with people whose 
sight, hearing or mobility differs from the default, and with first-time users 
working in heat, dust and patchy power. The constraints they bring produce better 
interfaces — and, often, larger markets than the ones you were designing for. 

Chapter 33.  Virtual Economies & Digital Asset 
Ownership 

1. If you sell physical products, design a virtual counterpart. 
Almost every physical product category now has natural virtual extensions — 
luxury handbags with authenticated digital twins, automobiles with virtual test 
drives and NFT-based ownership credentials, books with companion virtual 
experiences. Prototype one for your flagship product within the year. 

2. Clarify ownership rights in your platform. 
If your organisation runs a virtual economy — in-game items, platform credits, 
tokenised anything — your terms of service should plainly explain what users own. 
The organisations that are clearest about this now will have the easiest regulatory 
conversations later. 

3. If you build for Indian users, go rupee-native. 
Accept UPI, connect to domestic KYC and tax infrastructure, and price and settle 
in rupees from launch. Dollar-denominated purchases add friction for users and 
leak value offshore. India's domestic virtual economy will be built by the platforms 
that make rupee-native the default. 

Chapter 34.  2030–2040 — A Decade of Forecasts 

1. Write your own decade map. 
Using mine as a scaffold, write your own ten-year forecast for your industry and 
your organisation. Update it annually. The act of writing it down is the value; the 
accuracy is secondary. 

2. Name your three wildcards. 
Identify the three events that, if they occurred, would most alter your strategic 
plan. Write one-paragraph contingency responses for each. The probability is less 
important than the rehearsal. 

3. State your confidence, and set your tripwires. 
Beside each forecast in your decade map, write how confident you are and the 
signal that would change your mind — a capability demonstration, a regulatory 
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decision, a supply-chain shock. Check those signals every quarter. Explicit 
uncertainty is what turns a forecast into a plan. 

Chapter 35.  Ethics, Trust & Sovereignty 

1. Publish your AI ethics position. 
Not a platitude. A specific document: which AI applications you will build, which 
you will not, how you will audit bias, how you will handle mistakes, how you will 
protect privacy. Publish it. Update it. Live by it. 

2. Fund sovereign capability. 
If you are a government, fund sovereign model development — not as a vanity 
project, but as a strategic necessity. If you are a firm, support the sovereign-AI 
ecosystem with partnerships, procurement, and talent. The alternative is 
dependency, and dependency always costs more than independence would have. 

3. Hire an ethicist. 
Every serious AI deployment team in 2030 will have an ethicist on it. The ones 
that wait until 2030 to hire one will not find one available. The ones that hire in 
2026 will grow theirs into senior roles that pay returns for a career. 

Chapter 36.  The Leadership Playbook 

1. Schedule the diagnostic this week. 
Put the seven-question diagnostic on your calendar for the next ten days. Not a 
month from now. The week. The sooner the questions are asked, the sooner the 
real work begins. 

2. Name your single accountable leader. 
Not a committee. Not a shared responsibility. One named person, reporting to 
you, accountable for your organisation's technology transformation over the next 
three years. Announce it internally within thirty days. 

3. Block the calendar. 
Hold four full days per quarter — sixteen per year — as CEO transformation time. 
No other agenda. Use them for site visits, deep reading, customer conversations, 
vendor exploration, team retreats. The calendar block is the leading indicator of 
whether this transformation happens. 
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Chapter 37.  The Sovereign Data Platform 

1. Map your data sovereignty posture. 
Within sixty days, commission a plain-English document listing your 
organisation's top twenty datasets, the jurisdiction each is stored in, the vendor 
that controls access, and the contractual exit path. If you cannot produce this 
document today, you cannot reason about your AI strategy honestly. 

2. Appoint a single data platform owner. 
Not a CIO, not a CTO, not a CDO as a title alone — a single senior leader whose 
explicit mandate is the data layer. Without this role filled and empowered, data-
platform investments fragment into departmental silos and rebuild the problem 
they were meant to solve. 

3. Fund the unglamorous work. 
Data consolidation, standardisation, lineage and access-control work is not 
newsworthy. It is also the work that determines whether every other technology 
initiative in this book succeeds. Allocate budget to it generously and defend that 
budget when the board asks to reallocate to something flashier. 

Chapter 38.  Data Lakes, Lakehouses & the Modern Data 
Architecture 

1. Commit to an open table format. 
If your organisation is making a new data-platform investment in the next 
eighteen months, commit to an open table format — Iceberg, Delta Lake, or Hudi. 
Proprietary warehouse formats lock you in to a single vendor's compute pricing 
for the life of the data. Open formats do not. 

2. Implement the catalog before it hurts. 
A data catalog added early is an asset. A data catalog added after the platform is 
already critical is a slog. Implement it in month one, not year three. 

3. Treat the lakehouse as a product. 
The lakehouse is not an IT project; it is a product used by the rest of the 
organisation. Staff it with a product manager, measure user satisfaction, iterate 
on feature requests, and maintain a roadmap. The lakehouses that succeed are the 
ones whose internal users like using them. 
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Chapter 39.  Complex Event Processing & Real-Time 
Decisions 

1. Identify your highest-stake real-time decision. 
For your organisation, what is the single most valuable decision that could be 
made faster than it is today? Fraud blocking, machine scheduling, customer 
routing, safety response? Design a streaming pipeline to support that one decision 
and deploy it within a year. 

2. Adopt a streaming-first mindset. 
Whenever your teams design a new data pipeline, the default should be streaming, 
not batch. Batch should be the exception that has to be justified, not the norm. 
The cultural shift takes a year. The architectural payoff lasts a decade. 

3. Pair every stream with a model. 
Every operational stream in your organisation is a candidate for AI-enabled 
scoring. Systematically evaluate each one. The ones that benefit from real-time 
models are almost always more numerous than your team initially believes. 

Chapter 40.  AI-Enabled Microservices — The New 
Shape of Enterprise Software 

1. Identify one service to upgrade to AI-enabled this quarter. 
Pick a single existing microservice in your architecture where adding a reasoning 
component would materially improve outcomes. Upgrade it. Measure the before-
and-after. Use what you learn to guide the next ten services. 

2. Formalise model-as-code practices. 
Every model deployed into a production microservice should have the same rigour 
as production code: version control, CI/CD, rollback procedures, observability, 
access control. If your organisation does not yet have an MLOps practice that 
meets this bar, building it is among the highest-leverage investments you can 
make. 

3. Measure confidence, not just accuracy. 
For every AI-enabled service, track not just whether the model is right on average 
but how it behaves at the edges — low-confidence answers, distribution shifts, 
adversarial inputs. The operational failures of the 2030s will come not from 
models being wrong, but from models being uncertain in ways the services that 
consume them did not plan for. 
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Chapter 41.  Observability, Governance & the Trust 
Fabric 

1. Staff the AI observability practice. 
Within the next year, have a named team — at least three people — whose primary 
mandate is monitoring AI systems in production. Not a side project for MLOps. A 
dedicated practice with career paths and budget. 

2. Publish your first model card. 
For your single most consequential production model, publish a plain-English 
model card — to customers if appropriate, to internal stakeholders always — 
describing what it does, what data it uses, what its known limitations are, and how 
it is monitored. The discipline of writing the card reveals what you do not know. 

3. Run a trust audit annually. 
Commission an internal or external audit of your AI trust fabric each year. Track 
year-over-year improvement. Treat the audit output as a board-level document. 
Organisations that do this compound trust; organisations that do not lose it, 
usually in a single news cycle. 

Chapter 42.  The Eighteen-Month Transformation 
Journey 

1. Refuse the three-month plan. 
If a vendor, consultant, or internal advocate is telling you a serious technology 
transformation can be done in less than a year, they are either wrong or they have 
redefined "transformation" to mean something smaller than you do. Demand an 
eighteen-month plan with honest phases, or no plan at all. 

2. Protect the foundation phase. 
Months three through nine are the most dangerous. There is no visible output, 
and the temptation to redirect the investment is strongest. If you cannot protect 
this phase as CEO, you cannot succeed at this transformation. 

3. Define what success looks like at month eighteen. 
Before starting the journey, write down — in specific, measurable terms — what 
the organisation should look like eighteen months later. Three to five outcomes. 
Revisit quarterly. Adjust honestly. The act of writing it down is what makes the 
journey steerable. 
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Chapter 43.  Building the Converged Team 

1. Hire the translator first. 
Before you hire the first builder, the first data leader, or the first anything else, 
hire the translator. If you cannot find one, delay the other hires until you do. The 
cost of moving without a translator is a set of pilots that do not align with business 
strategy, which is worse than a six-month hiring delay. 

2. Invest in internal talent bridges. 
Your current employees include people with deep domain knowledge and latent 
technology interest. Identify them. Fund their learning. Assign them to the 
transformation. Retention of internal talent who cross the bridge is the single 
most cost-effective talent strategy available. 

3. Fight for autonomy. 
The best technologists will work for less money in exchange for more autonomy. 
If your organisation's culture does not allow senior technology leaders to make 
significant decisions without elaborate approval chains, fix the culture or accept 
that you will not hire the best. 

Chapter 44.  The Procurement & Partnership Playbook 

1. Conduct a build-buy-partner classification. 
For the top twenty technology capabilities your organisation consumes, classify 
each as build, buy, or partner. Review the classifications with the leadership team. 
The conversation alone usually surfaces misalignments that save significant 
future cost. 

2. Negotiate exit into every contract. 
Before signing any significant technology contract, ensure that the exit path is 
specified in the contract itself. Not the renewal path. The exit path. Vendors whose 
contracts make exit difficult are vendors whose relationships will eventually 
become expensive. 

3. Build a small portfolio of strategic partners. 
Rather than transactional relationships with many vendors, cultivate deep 
partnerships with a small number — three to five — for your most strategic 
capabilities. The partners invest more in you; you invest more in them; the 
outcomes are structurally better. 
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Chapter 45.  The Indian Advantages We Underprice 

1. Audit your organisation against the six. 
For each of the six advantages, ask honestly how well your organisation uses it. 
Most organisations discover they are under-leveraging at least three. Pick one of 
those three to improve explicitly over the next year. 

2. Design for India first. 
If your product works in India — multi-lingual, cost-conscious, built on public 
digital infrastructure, culturally literate — it will work in most of the world. The 
reverse is not reliably true. Build for India first, and let the rest follow. 

3. Tell the Indian story. 
In every pitch, every product launch, every recruiting conversation, lean into the 
Indian context rather than disguising it. The buyers, users, and candidates who 
respond to that story are the ones who will stay with you for the long haul. The 
ones who do not respond were never going to build the next decade with you. 

Chapter 46.  The Leader's Inner Game 

1. Build your inner practice. 
Commit to one hour per week of structured thinking time — phone off, inbox off, 
a notebook or a walk. The leaders who treat this as a luxury will lose to the leaders 
who treat it as a requirement. 

2. Find your peer circle. 
Identify three to five peers at similar levels in adjacent industries, and commit to 
meeting them quarterly. The honest conversations that happen in these settings 
are unavailable to you inside your own organisation, and they are worth more than 
most of the meetings on your calendar. 

3. Write your manifesto. 
Before the end of this quarter, write a one-page document — for your own eyes 
only — describing what kind of organisation you are trying to build, what kind of 
leader you are trying to be, and what you are willing to sacrifice to get there. 
Revisit the document annually. The clarity it produces compounds.
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A P P E N D I X 

Further Reading 
 

This book covers a great deal of ground at a level appropriate for the decision-
making leader. Readers who wish to go deeper on specific topics will find the 
following works useful starting points. The list is deliberately selective and leans 
toward books that have earned their place through substantive contribution 
rather than current fashion. 

On artificial intelligence 

• Stuart Russell, Human Compatible (2019) — a serious technical and 
philosophical account of the AI alignment problem from one of the field's 
leading researchers. 

• Kai-Fu Lee, AI Superpowers (2018) — an early but still valuable comparison 
of the American and Chinese AI trajectories. 

• Cade Metz, Genius Makers (2021) — the story of how the current generation 
of AI capability was built, told through the researchers who built it. 

• Ajay Agrawal, Joshua Gans and Avi Goldfarb, Prediction Machines (2018) — 
the economics of AI, framed in a way accessible to non-technical business 
readers. 

On quantum computing 

• Chris Bernhardt, Quantum Computing for Everyone (2019) — the most 
accessible serious introduction to the mathematics and physics; readable 
without prior technical background. 
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• Scott Aaronson, Quantum Computing Since Democritus (2013) — denser but 
deeply rewarding, from one of the field's best thinkers and writers. 

• Michael Nielsen and Isaac Chuang, Quantum Computation and Quantum 
Information (2000, updated 2010) — the standard academic reference for 
readers wanting the full technical treatment. 

On the metaverse and spatial computing 

• Matthew Ball, The Metaverse (2022) — the most substantive single treatment 
of the category, its history, and its future trajectory. 

• Jaron Lanier, Dawn of the New Everything (2017) — a personal history of 
virtual reality from one of its pioneers. 

• Jeremy Bailenson, Experience on Demand (2018) — a Stanford researcher's 
careful account of what VR actually does to people who use it. 

On data, platforms, and the architecture of modern 
systems 

• Martin Kleppmann, Designing Data-Intensive Applications (2017) — the best 
single book on how modern data platforms work; essential reading for anyone 
with architectural responsibility. 

• Chip Huyen, Designing Machine Learning Systems (2022) — the production-
engineering perspective on building ML into systems that must run reliably at 
scale. 

• Daniel Whitenack and Piotr Korzeniowski, Kubernetes and Cloud Native 
Associate Study Guide (updated editions) — practical reference for the 
operational layer most modern systems rely on. 

On leadership and transformation 

• John Kotter, Leading Change (1996, updated 2012) — the foundational 
framework for thinking about organisational transformation; still the best 
starting point. 

• Amy Edmondson, The Fearless Organization (2018) — on the specific kind of 
organisational culture that allows teams to experiment, learn from failure, and 
improve. 
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• Roger Martin, Playing to Win (with A.G. Lafley, 2013) — on the actual practice 
of strategy as a series of integrated choices. 

On India's technology trajectory 

• Nandan Nilekani and Tanuj Bhojwani, The Art of Bitfulness (2022) — a 
thoughtful framework for using information technology well, from one of the 
architects of India's public digital infrastructure. 

• Tarun Khanna, Billions of Entrepreneurs (2007) — dated in specifics but 
enduringly insightful on the structural conditions of Indian entrepreneurship. 

• Arun Maira, An Upstart in Government (2022) — a reformer's account of how 
Indian policy actually works from the inside. 

On ethics, sovereignty and the social contract 

• Shoshana Zuboff, The Age of Surveillance Capitalism (2019) — the most 
influential critique of the current trajectory of digital platforms; even readers 
who disagree should engage with it. 

• Yuval Noah Harari, Homo Deus (2016) — a broad meditation on what 
technology is doing to the human condition; speculative but provocative. 

• Pratap Bhanu Mehta, The Burden of Democracy (2003) — on the specific 
challenges of governance in India, with lessons directly applicable to 
technology policy. 

On civilisational depth 

• Diana Eck, India: A Sacred Geography (2012) — an indispensable map of the 
spiritual and symbolic landscape on which much of the civilisational-
experience conversation of the next decade will rest. 

• Wendy Doniger, The Hindus: An Alternative History (2009) — controversial 
but substantive; worth engaging with even where the reader disagrees. 

• Sri Aurobindo, The Life Divine (1939–1940, collected editions available) — for 
readers who wish to engage directly with the deeper philosophical traditions 
this book frequently references.
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