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REGULATING THE UNKNOWN  

Knightian Uncertainty, the Precautionary Paradox 

and the Politics of Emerging Technology 

U P S C  C I V I L  S E R V I C E S  E X A M I N A T I O N   |   A P S C  C O M B I N E D  C O M P E T I T I V E  
E X A M I N A T I O N  

G S  P A P E R  I I   •   G S  P A P E R  I I I   •   E S S A Y   •   E T H I C S  

T H E  C E N T R A L  Q U E S T I O N  

How should a state regulate industries that do not yet exist, generate risks that have not yet appeared, 

and depend on knowledge that has not yet been produced? This is no longer a hypothetical. It sits at the 

centre of decisions India is taking in the present moment on artificial intelligence, gene editing, 

commercial space activity, synthetic biology, digital assets and a dozen adjacent fields. Each of these 

belongs to what economists call the domain of Knightian uncertainty, where probability distributions 

cannot be specified in advance because the technology and its applications are themselves still being 

discovered. 

The temptation, when facing the unknown, is to reach for the familiar. Regulators apply yesterday's 

templates to tomorrow's industries. They translate uncertainty into the language of risk because risk is 

administratively legible. The consequence is a kind of slow, structural choice: which industries the country 

will build over the next two decades and which it will export to jurisdictions that approached the same 

problem differently. The choice is rarely framed this way in public discourse, but it is being made every 

day in drafting committees, ministerial notes and judicial rulings. 

WHY THIS THEME MATTERS 

The architecture of economic regulation is not a technical question reserved for specialists. It sits at the 

intersection of constitutional governance, philosophy of knowledge, federalism, ethics of innovation and 

India's developmental trajectory. For the Northeast in particular, where new sectors like bio-economy 

applications around medicinal plants, digital service delivery, space-enabled monitoring of the 

Brahmaputra and start-up ecosystems in Guwahati are still finding their feet, the regulatory disposition of 

the Indian state will determine whether the region leapfrogs or lags. 
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1. KEY TERMS AND EXPLANATIONS 

Before unpacking the argument, it helps to settle the vocabulary. Several of these terms travel across 

economics, philosophy and political theory, and their precision matters because the regulatory debate 

often turns on whether two parties are even talking about the same kind of problem. 

▸ Core Economic and Regulatory Concepts 

▪ Ex-ante regulation — an anticipatory regulatory architecture that requires permission, licence or 

approval before an activity may commence. It assumes the regulator can foresee the shape of the 

industry, the risks it will throw up and the actors who will populate it. The Locomotive Act of 1865 

in Britain, which forced every self-propelled vehicle to be preceded by a man on foot waving a red 

flag, is the classical illustration of an ex-ante rule that long outlived the danger it was crafted for. 

▪ Ex-post regulation — a posterior regime where activity is permitted by default and intervention 

occurs only when actual harm is demonstrated. The American response to genetically modified 

crops, which examined the end product rather than the process, illustrates this disposition. 

▪ Knightian uncertainty — a distinction formalised by the economist Frank Knight in 1921 between 

risk, which is quantifiable and insurable, and uncertainty, which is not. Risk allows probability tables; 

uncertainty refuses them. Emerging technologies inhabit the second category by definition. 

▪ Arrow–Debreu general equilibrium model — a foundational result in welfare economics 

demonstrating that competitive markets generate efficient outcomes only under highly idealised 

conditions: complete markets, perfect information, absence of externalities and no public goods. 

These conditions are never fully satisfied, which is precisely why regulation acquires a philosophical 

mandate. 

▪ Market for Lemons (Akerlof, 1970) — a Nobel-Prize-winning insight showing that asymmetric 

information between buyer and seller can collapse an entire market, as bad quality drives out good. 

This justifies disclosure and certification regimes. 

▪ Externality — a spillover, positive or negative, that the market price does not capture. Air pollution 

from a thermal plant in lower Assam, or the network effect from a new digital platform, both 

illustrate the wedge between private and social costs and benefits. 

▸ Philosophical and Theoretical Vocabulary 

▪ Precautionary principle — a regulatory doctrine that, in the face of scientific uncertainty about 

potential harm, action should be taken to prevent that harm even before causation is conclusively 

proved. It is most associated with European environmental and biotechnology law. 

▪ Precautionary paradox (Cass Sunstein) — the observation that precaution against one identified 

risk necessarily creates exposure to another risk, often the foregone benefit of an innovation that 

would have saved more lives than the original technology might have endangered. 

▪ Metis — a Greek concept revived by the anthropologist James C. Scott in Seeing Like a State, 

denoting practical, local, contextual knowledge that is embedded in actors and practices and cannot 

be reduced to formal categories. Metis is what gets erased when a state imposes legibility through 

standardised classification. 
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▪ Legibility — Scott's term for the administrative project of making a complex society readable to the 

state through grids, registers and codes. Legibility enables governance but destroys forms of 

knowledge that do not fit its categories. 

▪ Loss aversion (Kahneman and Tversky) — an empirical finding from prospect theory that losses are 

psychologically weighted roughly twice as heavily as gains of equivalent magnitude. Translated to 

regulatory behaviour, this produces systematic over-restriction. 

▪ Regulatory sandbox — a controlled, time-bound and supervised environment in which a new 

product, service or business model can be tested with real users under temporarily relaxed rules. 

The RBI's fintech sandbox and IRDAI's insurance sandbox are Indian examples. 

▪ Sunset clause — a statutory provision that sets an automatic expiry date for a regulation, requiring 

positive re-justification before it can be renewed. It transfers the burden of inertia from the 

regulated party to the regulator. 

▪ Regulatory Impact Assessment (RIA) — a prospective evaluation of the costs, benefits and 

distributional effects of a proposed regulation before it is enacted. It applies the same evidentiary 

standard to the rule-maker that the rule-maker demands of the regulated. 
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2. MAIN ARGUMENTS AND SUBSTANTIVE PARTS  

The substantive case being made is that regulation, as a public function, has a defensible philosophical 

mandate but a deeply problematic operational record when it is asked to deal with novelty. Markets, the 

Arrow–Debreu architecture tells us, are not self-justifying; they generate efficient outcomes only under 

conditions almost never met in practice. Information asymmetries, externalities, public goods and 

coordination failures are real and pervasive, and they create an authentic mandate for regulatory 

intervention. The difficulty is not whether to regulate but how, and especially when. 

▸ The Core Thesis 

▪ Regulation enables markets when done well — creating the trust, transparency and predictability 

that exchange requires; done poorly, it substitutes administrative discretion for the discovery 

function of markets and shrinks the space of possible experiments. 

▪ Three tensions sit at the heart of regulatory design — efficiency versus equity, market freedom 

versus state control, and short-term price stability versus long-term investment. Each tension is 

genuine. None resolves cleanly. Honest regulation acknowledges the trade-off; opportunistic 

regulation pretends it does not exist. 

▪ The problem sharpens for new sectors — because the information a regulator needs in order to 

design a sensible ex-ante framework is precisely what does not yet exist. It is tacit, dispersed, local 

and held by actors who have not yet entered the scene. 

▸ The Four Failure Mechanisms 

▪ Asymmetric political costs — a regulator who approves something that turns out badly faces visible, 

personalised blame; a regulator who blocks something that would have flourished faces none. Loss 

aversion in human psychology amplifies this institutionally, producing structural over-caution that 

is not corruption but a broken incentive. 

▪ Temporal misalignment — regulators tend to calibrate against the last visible accident rather than 

the next plausible technology. The post–Three Mile Island reorganisation of the US Nuclear 

Regulatory Commission produced procedures so elaborate that no new reactor was commissioned 

for three decades, while France, working with the same physics, built fifty-six reactors in the same 

window. 

▪ Categorical error — the European decision to apply a process-based precautionary regime to 

genetically modified organisms in the 1990s treated recombinant DNA as inherently suspect, 

regardless of the specific crop. European agricultural biotechnology never recovered as a 

commercial enterprise. 

▪ Jurisdictional fragmentation — a genuinely novel technology fits no existing administrative box. 

Several agencies claim it at once, each layering its own approval logic. India's cryptocurrency 

response is illustrative: the firms moved to Singapore and Dubai and continued to serve Indian 

customers from outside the regulatory perimeter that had been chasing them. 

▸ The Indian Particularity 
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▪ Colonial inheritance — the administrative apparatus of independent India was, in its structure, built 

for extraction and control rather than enablement. The burden of proof falls on the applicant to 

show that an activity should be permitted, not on the state to show that it is harmful. In conditions 

of bilateral ignorance, this defaults the system to prohibition. 

▪ Three proposed correctives — regulatory sandboxes as the default mode for engaging new sectors; 

mandatory sunset clauses on ex-ante requirements for emerging technologies, forcing evidence-

based re-justification within three years; and Regulatory Impact Assessments applied to regulations 

before enactment, holding the rule-maker to the same evidentiary discipline it demands of every 

applicant. 
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3. HISTORICAL EVOLUTION OF THE ISSUE 

The story of how states have learnt, or refused to learn, to regulate the new is long and is best traced in 

episodes. Each episode adds a layer of doctrine, often by codifying the mistakes of the previous one. 

India's own trajectory is best read as one chapter within this longer global conversation, shaped both by 

domestic political economy and by the doctrines it imported. 

▸ Global Antecedents (Nineteenth Century to Mid-Twentieth) 

▪ 1865, Britain — Locomotive Act — the founding cautionary tale, requiring a man with a red flag to 

precede every self-propelled vehicle. It survived until 1896. By the time it was repealed, France and 

Germany had built automobile industries Britain spent decades trying to catch. 

▪ 1890, United States — Sherman Antitrust Act — the first significant statutory recognition that 

markets can fail through concentration, marking the birth of competition regulation as a distinct 

public function. 

▪ 1921 — Knight's distinction — Frank Knight publishes Risk, Uncertainty, and Profit, giving formal 

shape to the distinction between quantifiable risk and unquantifiable uncertainty. The book 

reframes how economists think about novelty. 

▸ Post-War Codification and Doctrinal Hardening 

▪ 1929 onwards — regulatory state expansion — the Great Depression produces a generation of 

agencies (the SEC in the United States being the prototype) committed to ex-ante disclosure and 

approval, embedding regulation as a permanent feature of modern economies. 

▪ 1957, India — Atomic Energy Act — establishing close state custody over nuclear research and use, 

fitting the early Nehruvian template of strategic sectors under direct state ownership and licensing. 

▪ 1970s — environmental regulation matures — the formation of the US Environmental Protection 

Agency and the Stockholm Declaration of 1972 globalise the idea that environmental harms justify 

ex-ante intervention. 

▪ 1979 — Three Mile Island — a partial reactor meltdown in Pennsylvania triggers a rebuilding of the 

US Nuclear Regulatory Commission whose procedural complexity will, in time, end the American 

civilian nuclear build-out for thirty years. 

▪ 1986, India — Environment (Protection) Act — framed in the wake of Bhopal, this becomes the 

umbrella legislation under which a thick fabric of ex-ante environmental clearances grows. 

▸ Liberalisation and the Regulatory Pivot 

▪ 1991, India — economic reforms — the dismantling of the licence-permit raj reduces ex-ante 

controls in many sectors. The reform contains within it the recognition that ex-ante regulation, 

when comprehensive, suffocates enterprise. 

▪ 1992, India — SEBI Act — establishes a sector regulator on the model of the US SEC, marking the 

shift from direct ministry-led control to specialist regulatory bodies. TRAI follows in 1997, IRDA in 

1999, PFRDA in 2013. 
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▪ 1990s — European GMO debate — the EU adopts a process-based precautionary regime; the US 

adopts a product-based regime. The divergence becomes the textbook illustration of how 

categorical choices at the outset can shape an entire industry's geography. 

▪ 2002, India — Competition Act — replaces the older MRTP framework, signalling a move from 

limiting size to scrutinising conduct, and aligning Indian competition law with global norms. 

▸ The Digital and Emerging Technology Era 

▪ 2008 onwards — global financial crisis aftermath — intensifies the post-crisis regulatory turn, with 

Basel III, the Dodd–Frank Act and India's own Financial Stability and Development Council 

representing renewed faith in ex-ante prudential oversight. 

▪ 2016, India — UPI and the digital public infrastructure model — demonstrates that enabling 

regulation paired with public technology infrastructure can produce world-leading outcomes 

without heavy ex-ante restriction. 

▪ 2018, India — RBI cryptocurrency circular — the central bank effectively bars banks from dealing 

with crypto firms; the Supreme Court strikes this down in 2020 in Internet and Mobile Association 

of India v. RBI, exposing the jurisdictional and constitutional difficulties of regulating novel asset 

classes. 

▪ 2019 onwards — Indian sandbox era — RBI launches the Regulatory Sandbox for fintech; IRDAI 

follows for insurance; SEBI introduces an Innovation Sandbox. The model is recognised but its 

diffusion remains uneven. 

▪ 2020 — Indian Space Policy reforms and IN-SPACe — private space activity is liberalised and a 

single-window facilitator is created, an early Indian experiment with enabling rather than restrictive 

design. 

▪ 2023 — Digital Personal Data Protection Act — marks the first comprehensive data law, signalling 

a maturing recognition that data flows require their own regulatory architecture distinct from older 

information laws. 

▪ 2024–2026 — AI governance and the SHANTI Act conversation — India debates frameworks for 

artificial intelligence, with proposals oscillating between a light-touch principles-based model and a 

more European-style structural regime, while the EU AI Act enters force as a global reference point. 
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4. LOGICAL AND PHILOSOPHICAL BASE 

Underneath the technical vocabulary of regulation lies a thick layer of philosophical assumptions about 

knowledge, power and the proper relationship between the state and the experiment. Bringing these 

assumptions to the surface is not an academic indulgence; it shapes which proposals seem sensible and 

which feel reckless. 

▸ Epistemological Foundations 

▪ Hayek on the use of knowledge in society — Friedrich Hayek argued that the central problem of 

economic life is that the knowledge needed to make good decisions is dispersed across millions of 

actors and can never be assembled at any single point. Central planners and ex-ante regulators alike 

face the same epistemic limit. The market, in this reading, is not just an allocation device but a 

discovery procedure. 

▪ Karl Popper's fallibilism — knowledge advances through conjecture and refutation, not through 

final certainty. Regulatory regimes that demand certainty before permitting experiment shut down 

the very mechanism by which knowledge is generated. 

▪ Frank Knight's risk–uncertainty distinction — the line between insurable risk and genuine 

uncertainty is the philosophical hinge of the whole debate. Treating uncertainty as if it were risk, by 

attaching imagined probabilities, is a category mistake with real costs. 

▪ Scott on legibility and metis — the state's drive for legibility erases the practical, embedded 

knowledge that makes industries function. Where metis is destroyed, the formal system becomes 

brittle and the underground unregulated economy fills the gap. 

▸ Political and Ethical Foundations 

▪ John Rawls — Theory of Justice — regulation can be defended through the difference principle 

when it raises the position of the least advantaged; but a regulatory architecture that protects 

incumbents from competition fails this test even if it is sincerely framed in the language of public 

interest. 

▪ Amartya Sen — capability approach — the proper question is not whether a regulation produces 

formal equality but whether it expands real freedoms. Regulations that block emerging industries 

deprive citizens of the capability to participate in new forms of work and exchange. 

▪ B. R. Ambedkar — constitutional morality — regulation must be tested against the substantive 

values of the Constitution, not against the convenience of administrators. The right to carry on any 

occupation under Article 19(1)(g) imposes a discipline on the state's instinct to forbid first and 

reason later. 

▪ Kautilya — Arthashastra — the state's economic role is one of nurture, not suspicion. The treasury 

depends on a flourishing economy, and the wise sovereign creates the conditions in which trade 

and crafts can prosper, intervening only against demonstrable harm. 

▪ Foucault on governmentality — regulation is not merely an instrument; it is a mode of producing 

subjects. Every approval form, every compliance burden, shapes who can enter a market and who 

is excluded from it before the market even begins to function. 
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▪ Habermas on the public sphere — legitimate regulation must rest on reasoned public deliberation 

rather than expert closure. Sunset clauses and impact assessments are, in this reading, devices for 

keeping the regulatory conversation open. 

▸ Behavioural Foundations 

▪ Kahneman and Tversky on loss aversion — the asymmetric weighting of losses and gains in human 

cognition produces, when scaled to institutional behaviour, systematic over-caution. The regulator's 

private loss function diverges from the social welfare function, and the divergence is structural 

rather than individual. 

▪ Sunstein on the precautionary paradox — the principle of caution is incoherent when applied to 

genuine uncertainty because every precaution against one risk opens exposure to another. The 

honest response is comparative risk assessment, not invocation of caution as a closed argument. 
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5. NEW FEATURES AND UNIQUE IDEAS 

What lifts this conversation above the routine debate over ease of doing business is a set of conceptual 

moves that reframe the regulatory problem itself. These are not policy proposals to be ranked against one 

another but a different way of seeing what regulation is for and what it can credibly hope to achieve. 

▸ Conceptual Reframings 

▪ Regulation as discovery rather than discipline — the dominant idiom treats regulation as a way of 

ensuring compliance with already-known norms. The alternative idiom treats regulation as part of 

the same discovery process that produces the technology, with rules emerging through structured 

interaction with the regulated rather than being imposed in advance. 

▪ The regulator's loss function as a designable variable — if loss aversion is structural, then 

institutional design can correct for it. Anonymising approvals, reporting foregone-benefit costs 

alongside avoided-harm costs, and rotating senior officers across enabling and protective roles all 

become live options. 

▪ Recognising the invisible harm of non-emergence — the cost of an accident is highly visible; the 

cost of an industry that never appeared is invisible. A regulator who only sees the first will 

systematically misjudge the second. Building visibility for non-emergence is itself a reform. 

▸ Institutional Innovations 

▪ Regulatory sandboxes as default rather than exception — the proposal to invert the current 

practice, where sandboxes are reserved for special cases, by making the sandbox the default first 

contact between a new sector and the state. The RBI's fintech sandbox and IRDAI's insurance 

sandbox become templates rather than experiments. 

▪ Mandatory sunset clauses on ex-ante rules for emerging technologies — any anticipatory rule 

applied to a new technology automatically expires within three years unless re-justified on 

evidence. The default switches from inertia to deliberate renewal. 

▪ Pre-enactment Regulatory Impact Assessments — the rule-maker must publish costs, benefits and 

distributional effects before notification. The discipline of evidentiary justification, currently 

demanded of every applicant, is turned back on the state. 

▪ Specialist regulatory tribunals for emerging sectors — fast-track adjudication panels with technical 

expertise to resolve disputes within compressed timelines, reducing the regulatory uncertainty that 

itself acts as an entry barrier. 

▪ Outcome-based regulation in place of process-based regulation — the regulator specifies the 

outcome to be achieved, such as safety, fairness or interoperability, and leaves the firm free to 

choose the technical pathway. This preserves the discovery function while protecting the public 

interest. 

▸ Feasibility Assessment 

▪ Politically feasible because legible — the three reforms (sandbox, sunset, RIA) are each 

comprehensible to a parliamentary committee, easy to audit and difficult to misuse. 
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▪ Institutionally testable — elements already exist in pockets — RBI and IRDAI sandboxes, NITI 

Aayog's draft RIA framework — and can be scaled rather than invented from scratch. 

▪ Risks to manage — captured sandboxes that favour incumbents, sunset clauses that simply auto-

renew without scrutiny, and RIAs that become procedural rubber stamps. The design has to 

anticipate its own degeneration. 

  



REGUL AT ING  T HE U NK NO WN  UPSC | APSC Study Module 

Civil Services Preparation Series Page 12 of 32 Knightian Uncertainty & Reform 

6. SUSTAINABILITY OF THE IDEA 

Any reform agenda must be tested for whether it can survive its own success. Sandboxes, sunset clauses 

and impact assessments are attractive in concept; the harder question is whether they can hold together 

over time against the pressures of bureaucratic risk aversion, sectoral lobbying, judicial scepticism and 

electoral politics. 

▸ Constitutional and Legal Sustainability 

▪ Article 19(1)(g) compatibility — the right to practise any profession or carry on any occupation, 

trade or business is fortified, not weakened, by a regulatory regime that places the burden of 

demonstrating harm on the state. The proposals align with the reasonable restrictions test under 

Article 19(6). 

▪ Article 14 alignment — rational classification requires that regulatory burdens bear a reasonable 

nexus to the harm being addressed. Sunset clauses and impact assessments operationalise this 

nexus. 

▪ Delegated legislation discipline — Indian courts have long held that excessive delegation without 

standards is unconstitutional. Pre-enactment RIA strengthens the standards underpinning 

subordinate legislation. 

▪ Federal compatibility — concurrent and state list subjects can adopt sandbox designs at state level. 

Assam, for instance, could pioneer a state-level sandbox for bio-economy applications linked to its 

medicinal plant biodiversity. 

▸ Economic Sustainability 

▪ Compatibility with fiscal discipline — the reforms reduce, rather than expand, the administrative 

footprint by automating expiry and forcing prioritisation. Compliance costs across the economy fall, 

raising the tax base. 

▪ Investment climate effect — predictability is the most undervalued asset in regulatory design. A 

sunset-clause regime offers predictability of review timelines, which is itself a positive signal to 

capital. 

▪ Risk of regulatory arbitrage — without coordination, firms can shift activity to jurisdictions with 

weaker regimes. The answer is principles-based harmonisation rather than abandoning reform. 

▸ Ethical and Societal Sustainability 

▪ Public-interest safeguarding — outcome-based regulation, when paired with transparent 

reporting, protects the public interest better than process-based regulation that masquerades as 

protection while serving incumbents. 

▪ Equity considerations — small firms and start-ups bear a disproportionate compliance burden 

under heavy ex-ante regimes. Reform is distributionally progressive across firm size. 

▪ Inter-generational fairness — the next generation of workers will live in industries that today's 

regulators are deciding to permit or block. Sunset clauses force each generation of rule-makers to 

take responsibility rather than inheriting silently. 
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▸ Environmental and Resource Sustainability 

▪ Compatibility with green transition — many decarbonisation technologies — green hydrogen, 

advanced geothermal, carbon capture — are themselves Knightian-uncertainty sectors. Reform 

makes the climate transition more, not less, achievable. 

▪ Northeast-specific resource sustainability — the bio-economy potential of Assam, Meghalaya and 

Arunachal Pradesh in medicinal plants, agar, muga silk and aquaculture sits in regulatory limbo 

precisely because no existing administrative box fits these sectors cleanly. A sandbox approach is 

well suited to such resource-rich but institutionally thin contexts. 
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7. CHALLENGES RELATED TO THE ISSUE 

It would be misleading to present the reform agenda as cost-free. Each of the proposed correctives carries 

real implementation difficulties, and each will encounter resistance from constituencies that benefit from 

the present arrangement. An honest analysis must name these without flinching. 

▸ Institutional and Bureaucratic Challenges 

▪ Risk-aversion lock-in — the asymmetric blame structure described earlier is itself the deepest 

obstacle. An officer who waves through a sandbox application that later produces harm is more 

visible than one who blocks an innovation that would have produced jobs. 

▪ Capacity gaps in domain expertise — specialist regulators for AI, gene editing or commercial space 

need talent that the public sector struggles to attract and retain at competitive salaries. 

▪ Inter-agency turf battles — novel technologies invite simultaneous claims by multiple ministries 

(information technology, telecommunications, science, finance, home affairs), each with its own 

legacy mandate and culture. 

▪ Sunset evasion — rules can be formally allowed to expire and then immediately re-notified in 

substantially identical form, defeating the discipline of automatic review. 

▸ Political and Stakeholder Challenges 

▪ Incumbent resistance — established firms in any sector benefit from high compliance barriers that 

suppress entry. They are well-organised, well-resourced and articulate in defending the status quo. 

▪ Civil society scepticism — after Bhopal, the financial crises and digital harms episodes, advocacy 

groups distrust any rhetoric that sounds like deregulation, even when the underlying proposal is for 

better regulation. 

▪ Electoral risk perception — a visible scandal in a sandbox-permitted sector can become a political 

liability disproportionate to the underlying harm, while the foregone benefits of a regulated-shut 

sector remain invisible to voters. 

▪ Federal coordination — states with weaker administrative capacities may struggle to implement 

sandbox designs even where the central government adopts them. 

▸ Knowledge and Information Challenges 

▪ Measurement of foregone benefits — Regulatory Impact Assessments require quantifying both the 

costs of regulation and the benefits it prevents. The second is methodologically harder than the 

first. 

▪ Data infrastructure gaps — evidence-based re-justification of regulations presupposes data on 

outcomes. Many Indian regulators do not systematically collect such data. 

▪ Expertise asymmetry — regulated firms often understand the technology better than the regulator. 

Sandbox supervision risks becoming a polite fiction unless the regulator builds genuine technical 

capacity. 

▸ Northeast and Federalism-Specific Challenges 
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▪ Thin regulatory state in border districts — many Northeast districts have nominal but functionally 

limited administrative presence, complicating any sandbox-style supervised experiment. 

▪ Sixth Schedule and customary law interface — regulatory experiments in autonomous council 

areas must be designed to respect customary practices around land, forest produce and water, 

rather than overwriting them in the name of legibility. 

▪ Cross-border technology flows — the Northeast's geography means that digital and bio-economy 

activity flows across porous borders with Myanmar, Bangladesh and Bhutan, raising regulatory 

coordination questions distinct from those in mainland India. 
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8. MULTIDIMENSIONAL ANALYSIS 

The regulatory disposition of a state radiates across every dimension of public life. A change in how India 

approaches new technologies is not merely an economic policy choice; it touches social mobility, the 

constitutional balance of powers, ethical commitments to truth-telling and India's place in the global 

technology order. 

▸ Social Dimension 

▪ Inter-generational mobility — new industries are the primary channel for first-generation entry 

into the formal economy. Heavy ex-ante regulation closes this channel disproportionately for those 

without inherited business networks. 

▪ Urban–rural divide — sandbox-friendly regulation, paired with digital public infrastructure, allows 

rural innovators in places like Jorhat or Tezpur to participate in sectors that would otherwise require 

migration to metros. 

▪ Gender dimension — women's entrepreneurship is concentrated in newer, smaller and platform-

based ventures that are disproportionately burdened by ex-ante compliance. Reform is, in effect, a 

gender-positive intervention. 

▪ Caste and access — regulatory ecosystems that demand expensive legal and chartered accountancy 

support to navigate ex-ante compliance favour applicants with social capital. Procedural 

simplification has a substantive equity dimension. 

▸ Political Dimension 

▪ Centre–state relations — many emerging sectors fall across Union, State and Concurrent lists. The 

GST Council model offers a template for collaborative regulation through institutional fora rather 

than unilateral central rule-making. 

▪ Executive–legislative balance — pre-enactment Regulatory Impact Assessments strengthen the 

legislature's oversight of subordinate legislation, restoring some of the deliberative role that has 

been hollowed out by mass delegation. 

▪ Judicial role — courts have increasingly become forums for adjudicating regulatory legitimacy, from 

the cryptocurrency ruling to environmental clearances. Pre-enactment RIA reduces the need for 

post-hoc judicial intervention by improving the quality of rule-making at source. 

▪ Northeast political dimension — the Assam government's interest in attracting investment in 

semiconductors and electronics manufacturing depends on a credible regulatory disposition; the 

state can position itself as a sandbox jurisdiction for select sectors. 

▸ Legal Dimension 

▪ Article 19(1)(g) and 19(6) — the right to occupation and the test of reasonable restriction. Sunset 

clauses operationalise the requirement that restrictions remain reasonable through time rather 

than fossilising at the moment of enactment. 

▪ Article 14 and rational classification — regulatory rules must distinguish on grounds that have a 

rational nexus to legitimate state interest. Periodic RIA-based review keeps the nexus alive. 
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▪ Delegated legislation doctrine — from Re Delhi Laws Act (1951) to Kesavananda Bharati and 

beyond, courts have insisted on policy and standards in parent statutes. Pre-enactment evidentiary 

discipline reinforces this insistence. 

▪ Personal Data Protection regime — the 2023 Act and its rules will shape how regulators in AI, 

fintech and health-tech may collect compliance information. The intersection of data law and 

regulatory design is becoming inescapable. 

▸ Ethical Dimension 

▪ Veracity in rule-making — publicly stating the evidentiary basis for a regulation is an ethical 

commitment to truth-telling by the state, aligned with the Nolan principles of public life. 

▪ Non-maleficence and the precautionary paradox — the duty to do no harm includes the harm of 

foregone benefit. Regulators cannot ethically privilege visible harms over invisible ones without 

explicit justification. 

▪ Fairness to absent stakeholders — future workers and consumers, including those not yet born, 

are stakeholders in today's regulatory choices but have no voice. Sunset clauses are, in part, an 

ethical device for representing them. 

▪ Public servant ethics — the Second Administrative Reforms Commission emphasised proactive and 

citizen-centric administration. Reform aligns the operative incentive of regulators with this declared 

ethical orientation. 

▸ International Dimension 

▪ Geo-economic competition — the EU AI Act, the US executive orders on AI and China's interim 

measures on generative AI are shaping global regulatory norms. India's choices determine whether 

it sets standards or imports them. 

▪ Regulatory diplomacy — mutual recognition agreements, sandbox cooperation arrangements and 

bilateral data flow agreements are emerging as instruments of foreign policy. India's record in the 

Quad and at the G20 reflects this. 

▪ Strategic autonomy and technology sovereignty — domestic regulatory architecture in sectors like 

semiconductors, quantum computing and space directly bears on India's strategic autonomy and 

supply-chain resilience. 

▪ Multilateral fora — UN debates on AI governance, ITU work on digital infrastructure and the OECD's 

regulatory policy outlook offer venues in which Indian positions are increasingly consequential. 

▸ Economic Dimension 

▪ Total factor productivity — regulatory uncertainty depresses investment and capital formation in 

new sectors, dragging on long-run growth in TFP. 

▪ MSME viability — small firms in emerging sectors carry compliance burdens disproportionate to 

their size. Reform raises their survival rate. 

▪ Foreign direct investment composition — the shift from extractive and infrastructure FDI to 

technology-intensive FDI is sensitive to regulatory predictability. 
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▪ Regional economic diversification — states like Assam, with traditional dependence on tea, oil and 

natural gas, gain disproportionately from clear, enabling regulation in adjacent sectors such as 

biotechnology, digital services and tourism-based platform economies. 
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9. LINKAGES WITH NCERTS 

The themes raised here are not exotic; they are extensions of ideas already laid out across the NCERT 

curriculum. Anchoring the analysis to specific textbook chapters helps both with conceptual clarity and 

with answer-writing discipline, because examiners consistently reward responses that visibly draw on the 

standard textbook foundations. 

NCERT Source Relevant Chapter / Theme Linkage to the Issue 

Class XI — Indian Economic 

Development 

Five-Year Plans; Economic Reforms 

since 1991 

Provides the foundational 

vocabulary of state and market 

and traces the historical pivot from 

the licence-permit raj to a 

regulator-led model. 

Class XII — Macroeconomics Government Budget; Open 

Economy; Macroeconomic Policy 

Establishes the role of fiscal and 

monetary regulation and the cost 

of policy uncertainty in 

macroeconomic outcomes. 

Class XII — Microeconomics Market Failure; Externalities; 

Public Goods 

Directly grounds the philosophical 

justification for regulation and 

exposes its limits where 

information is asymmetric. 

Class XI — Political Theory Freedom; Equality; Justice; Rights Furnishes the philosophical 

scaffolding for assessing regulation 

against constitutional values, with 

explicit treatment of Rawls and 

Sen. 

Class XII — Politics in India Since 

Independence 

Era of One-Party Dominance; 

Economic Reforms; Recent 

Developments 

Locates the regulatory trajectory in 

concrete political history, from 

Nehruvian planning to 

liberalisation and beyond. 

Class XII — Contemporary World 

Politics 

Globalisation; International 

Organisations; New Centres of 

Power 

Frames the international 

dimension of regulatory choice and 

the geo-economics of technology. 

Class XI — Indian Constitution at 

Work 

Rights in the Indian Constitution; 

Federalism; Executive 

Anchors the constitutional analysis 

of regulatory bodies, delegated 

legislation and centre–state 

coordination. 

Class X — Understanding Economic 

Development 

Sectors of the Indian Economy; 

Globalisation and the Indian 

Economy 

Builds the basic intuition that the 

structure of an economy is shaped 
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NCERT Source Relevant Chapter / Theme Linkage to the Issue 

by policy choices, not just by 

technology or endowments. 

Class XI — Themes in World 

History 

The Industrial Revolution; Paths to 

Modernisation 

Provides historical context for 

understanding why different 

jurisdictions diverged in their 

regulatory response to new 

industries. 

Class XII — Ethics, Integrity and 

Aptitude (UPSC reading lists) 

Probity in Governance; Public 

Service Values 

Connects the ethical dimension of 

regulatory discretion to the 

broader literature on public service 

values. 
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10. LINKAGES WITH UPSC CSE SYLLABUS 

The regulatory question cuts cleanly across the General Studies architecture. Identifying these linkages 

explicitly is useful both for prelims preparation, where the conceptual vocabulary appears in MCQs, and 

for mains answer writing, where the ability to deploy a single conceptual frame across multiple papers 

signals the kind of integrated thinking the examination rewards. 

Paper Specific Syllabus Topic Linkage Strength 

GS Paper II Government policies and 

interventions; statutory and 

regulatory bodies; institutions for 

vulnerable sections 

Very High — direct anchor of the 

entire theme 

GS Paper II Separation of powers; 

appointment to various 

constitutional posts; functions and 

responsibilities 

High — regulatory bodies, 

delegated legislation 

GS Paper III Indian Economy; growth, 

development and employment; 

effects of liberalisation 

Very High — regulatory 

architecture and growth 

GS Paper III Science and Technology; 

awareness in IT, space, computers, 

biotech, nano; achievements of 

Indians 

Very High — emerging 

technologies are the focus 

GS Paper III Investment models; public sector 

and infrastructure 

High — investment climate and 

regulatory predictability 

GS Paper IV Ethics in public administration; 

emotional intelligence; 

foundational values of civil services 

High — asymmetric loss function 

and ethics of caution 

GS Paper IV Public/Civil service values; 

integrity, impartiality, objectivity 

High — rule-making transparency 

and evidentiary discipline 

GS Paper I Modern Indian history; events 

from the mid-eighteenth century 

to the present 

Moderate — colonial roots of the 

regulatory disposition 

Essay Topics on economy, governance, 

science and ethics 

Very High — essay-ready frame on 

innovation and the state 

Optional — Public Administration Theories of Administration; new 

public management; regulatory 

governance 

Very High 
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Paper Specific Syllabus Topic Linkage Strength 

Optional — Political Science Indian government and politics; 

political theory; comparative 

politics 

Very High 

Optional — Sociology Modernity; Indian society; social 

change 

Moderate — bureaucracy, 

legibility, social embedding 
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11. BEST LINKAGES WITH SYLLABUS, PHILOSOPHY AND 
EPISTEMOLOGY 

Of the many possible angles, three deserve disproportionate attention because they connect the deepest 

layers of the syllabus to the live policy conversation. These are the linkages where a candidate can credibly 

invoke both philosophical reasoning and current affairs material in the same answer without strain, and 

where the language of the analytical tradition reinforces rather than competes with the language of 

administrative practice. 

▸ Linkage One — Knowledge, the State and the Limits of Planning 

▪ Syllabus anchor — GS Paper III, specifically the syllabus topics on Indian Economy and effects of 

liberalisation, intersect directly with the philosophical question of how a state acquires and uses 

knowledge. 

▪ Philosophical depth — Friedrich Hayek's argument on the use of knowledge in society, James C. 

Scott's account of legibility and metis, and Frank Knight's distinction between risk and uncertainty 

form a single conversation about the epistemic limits of central rule-making. 

▪ Epistemological frame — the claim that knowledge is dispersed, tacit and fallible has direct bearing 

on whether ex-ante regulation can ever be more than provisional. Karl Popper's fallibilism reinforces 

the point that progress depends on permissible error. 

▪ Northeast linkage — the bio-economic knowledge of indigenous communities in Arunachal Pradesh 

and Nagaland around medicinal plants is exactly the kind of metis Scott describes — embedded, 

local, irreducible to standardised classification. 

▸ Linkage Two — Constitutional Morality and the Discipline of Restriction 

▪ Syllabus anchor — GS Paper II on government policies and statutory bodies dovetails with the 

constitutional law arguments around Articles 14, 19 and the doctrine of delegated legislation. 

▪ Philosophical depth — Ambedkar's notion of constitutional morality requires that administrative 

practice align with the substantive values of the Constitution, not its convenient evasion. Rawls's 

difference principle supplies the test for whether a particular regulation raises or lowers the position 

of the least advantaged. 

▪ Epistemological frame — Sen's capability approach reframes the question of regulatory legitimacy 

in terms of real freedoms rather than formal protections, exposing how seemingly neutral 

regulations can suppress the capabilities of those without prior advantage. 

▪ Application — this linkage is particularly powerful in essay and GS Paper IV answers where the 

candidate is asked to weigh state authority against individual liberty in concrete policy contexts. 

▸ Linkage Three — Behavioural Economics and the Ethics of Caution 

▪ Syllabus anchor — GS Paper IV on ethics in public administration intersects with the behavioural 

finding that loss aversion produces systematically over-cautious public decision-making. 
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▪ Philosophical depth — Sunstein's precautionary paradox and Kahneman's prospect theory together 

expose the ethical incoherence of treating one category of harm as morally weightier than another 

simply because it is more visible. 

▪ Epistemological frame — the asymmetry of attention between visible and invisible harms is itself a 

knowledge problem, not a moral one. Foucault's account of how administrative categories produce 

particular kinds of visibility deepens the point. 

▪ Application — candidates can deploy this linkage in ethics case studies involving regulators, 

scientists or officers who must choose between waiting for certainty and acting on best available 

evidence. 
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12. WAY FORWARD 

A reform agenda is most credible when it is layered, sequenced and tied to existing institutional capacity 

rather than demanding wholesale reconstruction. The following recommendations aim to build 

cumulatively from low-cost procedural changes to deeper structural reforms, with explicit anchors in 

current Indian administrative architecture and a specific Northeast component. 

▸ Procedural Reforms in the Near Term 

▪ Universalise the regulatory sandbox model — extend the RBI fintech and IRDAI insurance sandbox 

templates to AI applications, gene editing in agriculture, drone services, space-tech, and digital 

health. NITI Aayog or a dedicated reform office should issue a model sandbox framework adoptable 

by sector regulators. 

▪ Mandate sunset clauses through statute — amend the General Clauses Act, 1897 or enact a 

Regulatory Review Act requiring all ex-ante rules in notified emerging sectors to expire within three 

to five years unless re-justified on published evidence. 

▪ Operationalise pre-enactment Regulatory Impact Assessment — build on the draft RIA framework 

prepared by the Damodaran Committee and the Financial Sector Legislative Reforms Commission, 

making RIA publication a precondition for notification of any new central rule in emerging-sector 

regulation. 

▪ Strengthen the Pre-Legislative Consultation Policy of 2014 — by giving it statutory force and tying 

it to specific timelines and minimum stakeholder thresholds. 

▸ Institutional Reforms in the Medium Term 

▪ Create specialist regulatory tribunals — for sectors like AI, gene-editing applications, commercial 

space activity and digital assets, with technically trained members and fixed adjudication timelines. 

▪ Re-skill the regulatory cadre — through structured industry rotation, lateral entry of domain 

specialists and mandatory continuing professional development, addressing the capacity gap that 

often drives over-restriction by default. 

▪ Embed outcome-based regulation — in revisions of existing regulatory statutes, replacing process-

based mandates wherever the underlying public interest can be specified as an outcome. 

▪ Improve coordination through a standing inter-ministerial council — modelled on the GST Council, 

to resolve jurisdictional disputes in emerging technology regulation through deliberation rather 

than litigation. 

▸ Structural Reforms in the Long Term 

▪ Constitutional and statutory recognition of regulatory accountability — through amendments that 

require periodic parliamentary review of regulatory bodies' performance against published 

mandates. 

▪ Cultivate a regulatory culture of evidence — by mandating data collection on outcomes by every 

regulator and publishing performance dashboards aligned with the spirit of the Right to Information 

regime. 
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▪ Develop a regulatory federalism doctrine — that clarifies which categories of emerging-sector rules 

belong to the Union, which to the states and which require collaborative design, drawing on the 

spirit of cooperative federalism. 

▪ Integrate regulatory choices with international standard-setting — by ensuring active Indian 

participation in OECD, ISO, ITU and UN technology governance fora, both to absorb best practice 

and to shape global norms. 

▸ APSC and Northeast-Specific Recommendations 

▪ Assam bio-economy sandbox — establish a dedicated regulatory sandbox under a designated nodal 

agency to enable controlled experimentation with value-added products from medicinal plants, 

agar, muga silk and aquaculture, drawing on the state's biodiversity endowment. 

▪ Northeast Digital Services Sandbox — leverage the digital infrastructure built under the National 

Digital Communications Policy and the BharatNet programme to enable place-based 

experimentation with telemedicine, edtech and platform-enabled craft commerce, in coordination 

with the North Eastern Council. 

▪ Sixth Schedule sensitivity — ensure that any regulatory experiment in autonomous council areas 

explicitly preserves customary rights over land, water and forest produce, treating customary 

practice as a legitimate source of regulatory metis rather than a residual obstacle. 

▪ Border-economy regulatory coordination — develop bilateral mechanisms with neighbouring 

countries to manage cross-border digital and bio-economy flows, recognising that the Northeast's 

geography requires regulatory designs different from those appropriate to mainland economic 

geography. 
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13. PREVIOUS YEARS' UPSC AND APSC QUESTIONS 

The examination has returned to this conceptual terrain repeatedly, sometimes directly through 

questions on regulatory bodies and sometimes obliquely through prompts on innovation, ethics in 

administration or the state–market relationship. The grouping below organises both UPSC and APSC 

questions, including thematically related ones even where the wording is not identical, so that students 

can see the full surface area the examiners draw upon. 

▸ UPSC CSE Mains — General Studies Paper II 

▪ 2023 — Account for the legal and political factors responsible for the reduced effectiveness of the 

anti-defection law in India. 

▪ 2022 — Discuss the role of the Competition Commission of India in containing the abuse of 

dominant position by the Multi-National Corporations in India. Refer to the recent decisions. 

▪ 2021 — Though the Human Rights Commissions have contributed immensely to the protection of 

human rights in India, yet they have failed to assert themselves against the mighty and powerful. 

Analysing their structural and practical limitations, suggest remedial measures. 

▪ 2019 — The Central Administrative Tribunal which was established for redressal of grievances and 

complaints by or against central government employees, nowadays is exercising its powers as an 

independent judicial authority. Explain. 

▪ 2018 — How far do you agree with the view that tribunals curtail the jurisdiction of ordinary courts? 

In view of the above, discuss the constitutional validity and competency of the tribunals in India. 

▪ 2017 — Examine the scope of Fundamental Rights in the light of the latest judgement of the 

Supreme Court on Right to Privacy. 

▪ 2016 — Discuss the role of the Public Accounts Committee in establishing accountability of the 

government to the people. 

▸ UPSC CSE Mains — General Studies Paper III 

▪ 2023 — Faster economic growth requires increased share of the manufacturing sector in GDP, 

particularly of MSMEs. Comment on the present policies of the Government in this regard. 

▪ 2022 — Discuss the role of public investment in the Indian economy. What are the prospects of 

public investment in the post-pandemic era? 

▪ 2021 — Indian Government has recently strengthened the anti-terrorism laws by amending the 

Unlawful Activities (Prevention) Act (UAPA), 1967, and the NIA Act. Analyse the changes in the 

context of prevailing security environment while discussing the scope and reasons for opposing the 

UAPA by human rights organisations. 

▪ 2020 — Define potential GDP and explain its determinants. What are the factors that have been 

inhibiting India from realising its potential GDP? 

▪ 2019 — Discuss the procedures to decide the disputes arising out of the election of a Member of 

the Parliament or State Legislature under the Representation of the People Act, 1951. 
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▪ 2018 — What are the impediments in marketing and supply chain management in developing the 

food processing industry in India? Can e-commerce help in overcoming these bottlenecks? 

▪ 2017 — Stem cell therapy is gaining popularity in India to treat a wide variety of medical conditions 

including leukaemia, thalassemia, damaged cornea and several burns. Describe briefly what stem 

cell therapy is and what advantages it has over other treatments? 

▸ UPSC CSE Mains — General Studies Paper IV (Ethics) 

▪ 2022 — What are the main components of emotional intelligence? Can they be learnt? Discuss. 

▪ 2021 — What does each of the following quotations mean to you in the present context: 'The true 

rule, in determining to embrace, or reject anything, is not whether it has any evil in it; but whether 

it has more of evil than of good. There are few things wholly evil or wholly good.' — Abraham 

Lincoln. 

▪ 2020 — What is meant by 'crisis of conscience'? How does it manifest itself in the public domain? 

▪ 2019 — What are the basic principles of public life? Illustrate any three of these with suitable 

examples. 

▸ UPSC CSE Mains — Essay 

▪ 2023 — Visionary decision-making happens at the intersection of intuition and logic. 

▪ 2022 — The time to repair the roof is when the sun is shining. 

▪ 2021 — Technology as the silent factor in international relations. 

▪ 2020 — Patriarchy is the least noticed yet the most significant structure of social inequality. 

▪ 2019 — Innovation is the key determinant of economic growth and social welfare. 

▪ 2018 — Customary morality cannot be a guide to modern life. 

▸ UPSC CSE Prelims — Selected Relevant Questions 

▪ 2023 Prelims — Question on the regulatory bodies such as SEBI, IRDAI and their functional 

autonomy. 

▪ 2022 Prelims — Question on the Competition (Amendment) Act and its key features. 

▪ 2021 Prelims — Question on the regulatory sandbox framework of the RBI. 

▪ 2020 Prelims — Question on the Insolvency and Bankruptcy Code and the role of the IBBI. 

▪ 2019 Prelims — Question on biotechnology applications and the GEAC's role in approval of GM 

crops. 

▸ APSC CCE Mains — Relevant Questions 

▪ 2022 — Discuss the role of regulatory bodies in India. Bring out the major challenges they face in 

discharging their duties. 

▪ 2021 — Examine the impact of liberalisation, privatisation and globalisation on the Indian economy 

with special reference to Assam. 

▪ 2020 — Discuss the major recommendations of the Second Administrative Reforms Commission 

and their relevance for contemporary public administration in India. 
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▪ 2019 — Critically analyse the role of the state in promoting industrial development in the 

Northeastern region of India. 

▪ 2018 — Discuss the constitutional and statutory provisions for the protection of the rights of tribal 

communities in Assam and the Northeast. 

▪ APSC General Studies (Recurring Themes) — Questions on the regulatory environment for the tea 

industry, oil and gas regulation in Assam, the role of the Pollution Control Board, and the 

constitutional safeguards under the Sixth Schedule have been recurring features. 
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14. MODEL ANSWERS FOR SELECTED QUESTIONS 

The model answers below illustrate how the conceptual material developed in this module can be 

deployed across distinct exam contexts. Each is calibrated to the 250-word benchmark for a fifteen-mark 

mains question and follows the structure that examiners reward: a precise introduction that situates the 

question, a clearly partitioned body with sub-arguments and evidence, and a forward-looking conclusion 

that signals balance and judgement. 

✦ MODEL ANSWER ✦  Q1. Discuss the role of regulatory bodies in India. Bring out the major 
challenges they face in discharging their duties. (APSC Mains 2022 — 250 words) 

Regulatory bodies in India emerged as instruments to discipline complex markets and protect public 

interest where direct ministerial control proved either too intrusive or too remote. From SEBI in 1992 to 

TRAI, IRDAI, PFRDA and more recent additions like the IBBI and the proposed Data Protection Board, these 

institutions occupy a constitutional middle ground between executive command and judicial review. 

Their role is fourfold. They set technical standards too granular for primary legislation, license and 

supervise entrants, adjudicate disputes between regulated entities and consumers, and protect systemic 

stability against information asymmetry, externalities and abuse of dominance. The Arrow–Debreu insight 

that competitive markets require strict preconditions, almost never met, supplies their philosophical 

mandate. 

Yet several challenges shadow their functioning. Capacity gaps in domain expertise leave regulators 

dependent on the very firms they oversee. Asymmetric political costs, where blocking innovation 

produces no visible blame while approval of harmful activity attracts immediate scrutiny, generate a 

structural bias toward over-restriction. Jurisdictional overlap between agencies fragments rule-making for 

emerging technologies. Delayed adjudication erodes credibility. Regulatory capture, where incumbents 

shape the rules of their own oversight, remains a persistent ethical hazard. 

The way forward lies in mandatory Regulatory Impact Assessments before rule-making, sunset clauses 

requiring evidence-based renewal, expansion of the sandbox model pioneered by RBI and IRDAI, and 

specialist tribunals with fixed timelines. Properly designed, regulatory bodies can move from being 

instruments of permission to instruments of enablement, aligning with constitutional morality and India's 

developmental aspirations. 

✦ MODEL ANSWER ✦  Q2. Innovation is the key determinant of economic growth and social welfare. 
(UPSC Essay 2019 — abridged 250-word treatment) 

Innovation, in any honest reckoning, is not a luxury bolted onto a mature economy but the engine of its 

long-term capacity to produce welfare. Robert Solow's growth accounting demonstrated that capital and 

labour explain only a fraction of growth in productivity; the rest, residually labelled technical change, is 

innovation by another name. 

Yet innovation does not happen in a vacuum. It depends on the kind of environment a state creates. Frank 

Knight's distinction between risk and uncertainty matters here: new sectors inhabit the second category, 

where probabilities cannot yet be specified. Regulatory architecture either accommodates this 
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uncertainty or strangles it. The Locomotive Act of 1865, requiring a man with a red flag to precede every 

motor vehicle, allowed Germany and France to build automobile industries Britain spent decades trying 

to catch up with. 

Social welfare follows the same logic. Vaccine innovation, digital payments through UPI, JAM trinity-

enabled welfare delivery and the green energy transition are not merely commercial achievements; they 

are instruments of substantive freedom in Amartya Sen's sense, expanding what ordinary citizens can do 

and be. 

The Indian opportunity rests in three commitments: making regulatory sandboxes the default first contact 

for new sectors, sunsetting ex-ante rules so they earn their renewal through evidence, and disciplining 

rule-makers through impact assessments. Done with conviction, innovation becomes not the privilege of 

a few firms but the operating principle of a confident state. Done timidly, the country builds yesterday's 

industries while exporting tomorrow's. 

✦ MODEL ANSWER ✦  Q3. What is meant by 'crisis of conscience'? How does it manifest itself in the 
public domain? (UPSC GS-IV 2020 — 250 words) 

A crisis of conscience is the inner conflict experienced by a public servant when an institutional rule, a 

superior's instruction or a path of administrative convenience clashes with a personally held ethical 

conviction. It is the moment when the formal demand of duty and the informal claim of integrity pull in 

different directions. 

In the regulatory domain, this crisis takes a distinctive shape. A regulator faced with a novel technology 

must choose between blocking it on precautionary grounds and approving it on the strength of incomplete 

evidence. The asymmetric structure of accountability, where approval of harm is punished and blocking 

of benefit is invisible, places systematic pressure on the conscience of the honest officer. Cass Sunstein's 

precautionary paradox makes the ethical incoherence visible: every act of caution against one risk creates 

exposure to another, and the absence of complaint cannot be mistaken for the absence of harm. 

Other manifestations are familiar. A revenue officer pressed to overlook a procedural lapse for a powerful 

interest, an environmental clearance authority asked to expedite a decision against its better technical 

judgement, or a police officer instructed to dilute a politically inconvenient investigation each face the 

same architecture of pressure. 

Resolving such crises requires institutional supports as much as personal courage. Pre-enactment 

Regulatory Impact Assessments, transparent decision logs, whistleblower protection, an ethics 

ombudsman and a culture that treats foregone-benefit costs as seriously as harm costs together 

transform the crisis from a private burden into a shared institutional discipline aligned with constitutional 

morality. 
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W H Y  T H I S  I S S U E  I S  U P S C - R E L E V A N T  

The regulatory disposition of the Indian state sits at the precise intersection of governance, economy, 

ethics and science and technology that the Civil Services Examination is designed to test. It is a theme that 

travels with the candidate through every paper, allowing the same conceptual toolkit to be redeployed 

under different questions. For APSC aspirants in particular, the regional applications across the Assam bio-

economy, Northeast digital services and the Sixth Schedule areas make this an unusually productive 

theme to master. 

In the present moment, with the country writing fresh regulatory frameworks for artificial intelligence, 

gene editing, commercial space activity, digital assets and synthetic biology, the examiners can be 

expected to return to this terrain with regularity. The candidate who arrives with a clear conceptual 

vocabulary of Knightian uncertainty, precautionary paradox, regulatory sandboxes and constitutional 

morality, anchored in concrete Indian episodes from the licence-permit raj to the cryptocurrency 

controversy, will write answers that stand out for analytical depth and contemporary relevance. 

 

NOTE-MAKING TIPS 

Build a single dedicated page for the four failure mechanisms (asymmetric costs, temporal misalignment, 

categorical error, jurisdictional fragmentation) and another for the three reforms (sandbox, sunset, RIA), 

since these crystallise the entire theme. Maintain a running comparison table of regulatory choices across 

India, the EU, the United States and Singapore, updated as new frameworks are notified. Keep a separate 

sheet for philosophical anchors with two or three sentences each on Knight, Scott, Sunstein, Hayek, Rawls, 

Sen and Ambedkar, ready for direct deployment in essays and ethics answers. Maintain a Northeast-

specific column listing concrete sectoral applications (medicinal plants, agar, muga silk, Brahmaputra-

based aquaculture, edtech and telemedicine) so that APSC-relevant material is always at hand. Finally, 

write down every fresh emerging-technology regulation as it is notified, with one line on which of the four 

failure mechanisms it most plausibly illustrates and which of the three reforms it most needs. 

 

◆ ◆ ◆ 

E n d  o f  M o d u l e  


