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Advance Praise for the Book

‘I have no doubt that Midnight’s Machines will be heralded for years to come as the definitive account of India’s attempts to negotiate its technological destiny. In his trail-blazing book, Arun Mohan Sukumar masterfully blends history, science and politics to deliver a narrative that both enthralls and informs. He proves himself to be that rare historian with a journalist’s eye for detail and a novelist’s ear for prose. A must-read for all interested in India’s technological role in the twenty-first century world’—Shashi Tharoor, member of Parliament for Thiruvananthapuram

‘Midnight’s Machines boldly addresses the great conundrum: why, despite the political will and technical ingenuity, has India since 1947 failed to become a more technologically advanced and self-sufficient society? Sukumar unveils a critical, often devastating, critique of what went wrong in the country’s “tortuous” relationship with modern technology. Religion, science, domestic politics, international diplomacy, sceptical leadership and public doubt—all make this a compelling work of insight and analysis. Splendidly researched and fluently written, Midnight’s Machines deftly combines historical causes and contemporary dilemmas. This is the masterpiece that other accounts of India’s technology will need to come to terms with’—David Arnold, author of Everyday Technology: Machines and the Making of India’s Modernity

‘There are some books which, once they appear, make the reader wonder why they hadn’t been written before. This account of India’s often tortured relationship with technology belongs in that genre. As a symbol of the modernity that defined imperialism, technology has always been suspect for Indians who wanted to create a new ideal of freedom. Sukumar traces the interminable debate over this problem in Indian politics and evaluates its very real consequences in fascinating detail’—Faisal Devji, professor of Indian history, University of Oxford

‘Midnight’s Machines is a sweeping and provocative exploration of postcolonial India’s romance with modern technology. It examines the record of this romance of over seventy years with admirable assurance and a keen eye to identify how attempts to engineer the nation with machines have always been bound up with political machinations, explaining a persistently contradictory approach to technology. Learned and thoughtful, the book offers an energetically written argument about the relationship between technology and politics in postcolonial India’—Gyan Prakash, Dayton-Stockton Professor of History, Princeton University

‘This perfectly titled book stands out in a line of histories of India’s technologies. It is both satisfying for those who’ve long observed India’s “war over self-reliance” and essential for beginners. His archival and interviewing work clarify the difficult comparisons of India with China, Japan, or Europe. The hundred year history of “Make in India” is opened up, and everyday technologies, like radios, fresh milk, and vaccines, are properly situated in the inevitable mega-projects. Because individuals are depicted as having had important influences throughout, this is not a bloodless chronicle. Sukumar excels in handling the dialectics of the adoption of computers and their application to rural and industrial development, including public administration. Both the unending contest of values and the war of new techniques and unintended consequences are succinctly explained and illuminated. There is a crisp contemporary feel to this book, with a good touch of irony that will appeal even to readers who don’t necessarily agree with all his interpretations. This book is an important engagement, in Sukumar’s words, with “the country’s vexed history with technology”’—Robert Anderson, author of Nucleus and Nation: Scientists, International Networks, and Power in India
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‘All things to be truly wicked must start from an innocence’

—Ernest Hemingway, A Moveable Feast






Prologue
Madan Mohan Malaviya and the Making of ‘Make in India’
All earthly life finds like and parallel
So in far distant skies our lives be aped
Each hath a twin, each action hath a twin
And twins have twins galore and infinite.
—Anthony Burgess, The Complete Enderby

In September 2014, a few months after he became the Prime Minister of India, Narendra Modi made his first visit to a major economy he greatly admired and whose progress he wished to emulate at home: Japan. But before Modi called on Shinzo Abe, Japan’s conservative leader, with whom he shares a warm rapport and political kinship, he visited a small primary school in Tokyo. At Taimei Elementary, Modi said he had come to see how Japanese classrooms could bring ‘modernity, moral education and discipline’ to India as well.
1 The choice of this venue as the Prime Minister’s first stop during the visit was not a coincidence. Taimei was where Tokyo’s ‘big and important’ families sent their kids to study, educating, over decades, many in Japan’s vaunted, elite bureaucratic class who steered her incredible technological advancement.
2 The location of the school was a symbol of even greater significance. Taimei is located in the Ginza district of Japan, known today as a shopper’s paradise, but which was originally ground zero for the Meiji-era modernization that radically changed the country. In the second half of the nineteenth century, Japan’s Meiji elite aggressively pursued a strategy of bunmei kaika—‘civilization and enlightenment’—through rapid industrialization, adoption of Western technologies, and even its way of life.
3 Ginza was created ‘as a brick town, with rectangular blocks, tree-lined avenues and gas lamp posts’, mirroring any modern city on America’s eastern seaboard.
4 The noted historian Edward Seidensticker has observed that ‘the beginning of the way that brought Japan to semiconductors and robots was in Meiji Ginza’.
5 In this prosperous Tokyo district, Narendra Modi praised a vision he had first embraced as the chief minister of Gujarat and subsequently, as Prime Minister of India.
That vision sees technology as crucial not just for economic development but also to nationalist politics. The raft of initiatives unveiled by Modi since taking office—Make in India, Digital India and Skill India, to name a few—reflect the Prime Minister’s conviction that technology and technical education can lend discipline to India’s economy and society. Meanwhile, Modi has also corralled and tamed the political energy of his Hindu voter base through Facebook, Twitter, WhatsApp and other technological tools. In Japan, he sees India’s fellow traveller, a state that has managed both political and economic ‘order’ through technology.
The Meiji era in Japan was characterized by intense social and intellectual churn as machines and industrial breakthroughs influenced jobs, food habits, life expectancy, standards of living, closely observed religious tenets and even the way ordinary Japanese dressed and communicated with each other. Behind the Meiji transformation was a school of thought, propagated by leading philosophers like Fukuzawa Yukichi, that the universe had a natural order, and innovation in science and technology revealed it to ordinary mortals. ‘Once some truth is discovered and announced to others,’ Yukichi wrote, referring to the invention of the steam engine by James Watt, ‘in no time at all, it moves the minds of a whole nation.’
6 But Japan had to be educated before it could progress industrially. The premium placed on instruction and the acquisition of knowledge led Japan to adopt a highly formal system of education that continues to the present day. In the twentieth century, schools like Taimei gave birth to a bureaucracy that encouraged economic planning, mercantilism, rapid industrialization, protection and cartelization of big businesses against foreign competition, and technical education. The results of this policy were evident: for most of the twentieth century, Japan, a small country of 130 million people, contributed nearly 10 per cent of the world’s industrial output. Everything that the world needed was, apparently, made in Japan. The political scientist Chalmers Johnson called it the ‘Japanese miracle’. If Modi has aggressively pursued a programme of ‘Make in India’, he is inspired in no small measure by a Japan that perfected it.
More importantly, the Meiji era gave birth to a cohesive, national identity that still resonates with modern Japanese. In form, the Meiji ‘restoration’ may have involved bringing back imperial rule. But in function, economic growth allowed the Japanese state to consolidate power that it then channelled through cultural and social lines to foment nationalism. That is Modi’s political vision for India as well, and Tokyo’s success story makes the Prime Minister yearn for a ‘Japanese miracle’ at home. But well before Modi set his sights on Japan, and even before India’s independence, a small group of patriots in India had already marked its technological advancement as a model for their own nationalist agenda. They are Modi’s intellectual and ideological ancestors, and it is to them one must turn to understand the Prime Minister’s views on technology.
The most prominent among this group of nationalists, which comprised freedom fighters and technocrats, was the scholar and politician Pandit Madan Mohan Malaviya. Like many Meiji philosophers, Malaviya too believed the universe was wrought from an ‘intelligent design’. The ‘faculties of our mind’ that allow the sciences to be discovered and inventions to be made suggests a ‘purposiveness working everywhere in this universe’, he wrote.
7 Unlike many Meiji-era thinkers, however, he ascribed this higher ‘purpose’ to divinity. It is Malaviya’s belief in the unique confluence of faith and technology that makes his views appealing to Modi’s government—which, incidentally, conferred on Panditji the highest civilian honour of Bharat Ratna in 2014. Malaviya is the founding father of the ideology at the heart of the Make in India programme; Modi is its executioner.
Malaviya’s views on technology became intertwined with his faith both on account of contemporary political developments as well as his own efforts to spearhead a Hindu economic and social renaissance. The first two decades of the twentieth century in India witnessed the surging popularity of a Swadeshi movement to promote indigenous goods and trade. During this time, a section of radical activists advocated the boycott of British goods as integral to Swadeshi, but their call did not appeal to leaders in the Indian National Congress like Malaviya and Gopal Krishna Gokhale. Malaviya could not foresee any progress in the industrial development of the country unless it could procure foreign technologies, like nineteenth century Japan had. For the Swadeshi movement to succeed, homegrown industries needed both capital and the know-how to compete with their foreign counterparts. The success of Swadeshi was crucial to the future of industrial development in the country, certainly, but to Malaviya it was also closely linked to the prosperity of Hindu traders and businessmen, who formed the lion’s share of the commercial establishment. Malaviya cared deeply about the upliftment and the rejuvenation of his religion, which he believed would occur through technology-led modernization.
The Swadeshi movement eventually petered out and spawned other political uprisings, but its tail-end also coincided with the gathering of war clouds over Europe. The First World War woke Britain up to the need for industrial development in India, as the subcontinent was woefully underprepared to defend itself from adversaries or sustain its economy through prolonged conflict. The British campaign in Mesopotamia, fought by the Indian Army from 1914 to 1916, was a disaster, leading a UK Parliamentary Committee to conclude that colonial officials in India tried to fight a war on a ‘peace budget’, and it came down heavily on their attempts at cost-cutting.
8 In this climate, the Indian Industrial Commission (IIC) was set up in 1916 to examine and recommend measures that could strengthen the country’s businesses. A particular matter of concern was the ‘fiscal autonomy’ needed to let Indian businesses thrive. Malaviya was a member of this commission and also its sole political representative from India. The commission concluded, rather provocatively, that the ‘capitalists of the country, with a few notable exceptions, have till now left to other nations the work and the profit of manufacturing raw materials, or have allowed them to remain unutilized [sic]’.
9 Malaviya issued a forceful dissenting note, sweeping the expanse of Indian history from 3000 BC to the present. His note and the commission’s work are considered by many to have seeded the Indian state’s interest in science and technology,
10 but it is from the blueprint that Malaviya drew for India’s modernization that the essence of Make in India can be distilled.
‘Forty or fifty years ago, Japan was far behind India in both agriculture and industries. But her government and people, working in conjunction, have brought about a wonderful development of her industries built upon a system of technical education which included everything required to enable her to occupy her proper place among the manufacturing nations of the world,’ wrote Malaviya in his note to the IIC. India should do everything in her ability to deliver a system of education ‘at least as good as Japan’, he declared. Citing the Meiji system, Malaviya also argued that Indian capitalists should be aided by an efficient bureaucracy that planned and managed the economy. He believed technological growth could be realized in two phases: during the first phase, Indian industries had to import foreign machines as well as technical experts to run them. Here, ‘we have to imitate and not to [sic] initiate’, he wrote. Malaviya believed no training institute could substitute for the value and skill that the workshop or shop floor provided. The second stage would involve promoting scientific research for industrial applications, through state-run laboratories. Malaviya agreed with the commission that India needed a bureaucratic cadre of scientists and technicians—an Indian Chemical or Industrial Service—but believed they first had to see and operate machines for themselves.
However, Malaviya was equally insistent that engineers combine ‘technical skill’ with ‘culture’. Students, he wrote, should be ‘able to spend their mornings in the workshops and their afternoons in classes at the University, [where] they will live in an atmosphere of culture, and will cultivate higher aims and ideals than they are likely to in schools attached to railway workshops’.
11 The cultivation of these ideals, drawn from religion, constituted the basis of Malaviya’s other project: to revive and modernize Hinduism. The same year he joined the Indian Industrial Commission, Malaviya also established the Benares Hindu University (BHU), and nowhere was the co-existence of faith and technology more evident than in the curriculum at BHU. The university sought to impart religious education along with technological training, sustained by the belief that industrial advancement or scientific breakthroughs alone would not raise Indian people in the ‘scale of nations’.
12 In Malaviya’s worldview and the eyes of his peers who raised funds and promoted the BHU, modernization had to be a ‘continuous’ process: the quest for material prosperity could not come at the cost of tradition, communal ties or customary rituals. Hindu men and women, therefore, had to learn sacred books and ancient scriptures as much as they needed to understand the working of machines. To be sure, the BHU did not adopt a parochial approach to religious training: it highlighted the importance of ‘liberal education’ and encouraged the comparative study of religions. Malaviya himself argued that the university had not been set up to promote ‘narrow sectarianism’.
13 But at its core, the BHU focused on resuscitating Hinduism, whose greatness its patrons saw as having been dimmed by centuries of colonial rule.
It is one thing to promote the study of religion and its foundational texts, but why did Malaviya tether faith to technology? Meiji Japan had modernized at par with the West, but unlike nineteenth century United States, which believed its greatness to be ‘manifest destiny’ brought forth by the will of God, the Meiji revival was not predicated on faith. Indeed, the Japanese state would not make religious overtures to the public until later in the twentieth century. Malaviya, however, considered it important to establish a connection between religious training and the teaching of science and technology for both principled and pragmatic reasons. At first blush, there is no doubt that Malaviya, himself a deeply religious man, was convinced that a citizen’s faith motivated their civic contributions. ‘I believe instruction in the truths of religion, [. . .] whether it is imparted to the students of the Benares Hindu University or of the Aligarh Moslem University, will tend to produce men, who, if they are true to their religion, will be true to their God, their King and their country.’
14 It is unclear if Malaviya held the same belief about Islam after the Khilafat movement—which he supported until the violent Moplah revolt in Malabar
15—but at any rate, he saw religion as the supplier of notional values that the freedom movement badly needed. For Hindus to become industrious, entrepreneurial and independent, they needed the guiding ethic of religion.
There was also the risk that unfettered modernization would affect the faith of Hindus. Enamoured as he was of the Meiji experiment, Malaviya could not have been ignorant of the tectonic changes in Japan’s social outlook during the Restoration. For some time, the Meiji emperor, who claimed authority by divine right, imposed the ritualistic Shinto system on the people. State Shinto was not quite a religion but the Meiji elite embraced its elaborate practices to oppose ‘foreign’ religions like Buddhism and to limit the exposure of ordinary Japanese to Christianity as the country opened up to the West.
16 This policy had, and continues to have, a lasting effect on the Japanese psyche, with many even blaming it for the militaristic attitude of imperial Japan. At the end of the Second World War, General Douglas MacArthur, acting on behalf of the Allies, would abolish state Shinto through a directive that claimed ‘Shinto theory and beliefs [were perverted] into militaristic and ultra-nationalistic propaganda designed to delude the Japanese people and lead them into wars of aggression.’
17 For nearly a century, new technologies and rapid industrialization led Japan to break with ancient tradition and heritage and pursue a belligerent quest for power. Malaviya knew that an entire generation of Hindus would be lost to such chaos if the country embraced new technologies without the counsel of religious tenets. In his view, soulless industrialization spawned ‘wicked ambition’, as with pre-war Germany, whose actions Malaviya condemned during the First World War.
18
For political reasons too, the economic productivity and material prosperity unleashed through new technologies were crucial to the mobilization of Hindus. In the last two decades of his life, Malaviya worked tirelessly to rally Hindus into a potent political force, both on account of his long-held view that self-government was crucial to the Hindu renaissance, and his concerns about the emergence of sectarian parties like the Muslim League. That Malaviya marshalled financial and ideological support for the Hindu Sangathan movement and the Hindu Mahasabha (a by-product of this movement) is well-established. He was among the most ambitious and effective fundraisers in the pantheon of national leaders—comparable, perhaps, only to Gandhi—and able to persuade princes, landlords and businessmen alike to contribute to Hindu upliftment. The former Diwan of Hyderabad, Mirza Ismail, called him a ‘money-dragging orator’.
19 The renowned engineer Mokshagundam Visvesvaraya has noted how Malaviya appealed to the ‘patriotism of merchants and Zamindars and to the religious instincts of the Hindus’ for establishing the BHU. ‘I was present at [a fund-raiser] gathering in Calcutta which [Malaviya] addressed in Hindi with great force and eloquence [. . .] when rich Zamindars, Marwari merchants, and others came forward with promises of large sums, many handing in bundles of currency notes on the spot.’
20
At the 1935 plenary of the Hindu Mahasabha in Poona (later Pune), for instance, Malaviya pledged to raise a crore rupees for the organization within one year.
21 Soliciting such a large investment for the Hindu cause was hardly an easy task. In comparison, the Benares Hindu University had, over two decades, managed to collect only Rs 50 lakh from princes across the country, and a smaller amount still from Hindu industrialists.
22 Industrialization was key to the Hindu revivalist project, not simply because it would improve standards of living across the country, but also expand the pool of financial resources that leaders like Malaviya could tap into for political mobilization.
There were other reasons for Malaviya to consider religion an important ingredient in nation-building. On numerous instances, Malaviya applauded efforts by Meiji Japan to instill ‘patriotism’ among its citizens. The Meiji elites could foment nationalism in part because Japan had a homogenous society, with few ethnic, religious or linguistic cleavages. The renowned historian Kenneth Pyle notes that ‘people of all social classes were psychologically integrated into active membership in, and positive identification’ with, the state, because nationalism ‘grew naturally’ in Japan.
23 Japanese bureaucrats could impose measures that affected villages, towns, farms and factories alike across the country. India had no such luxury. The standards of living of most Indians before Independence were deplorable, and nationalist sentiments were invariably vetted through the filters of caste and class. In technology and industrialization, Malaviya saw the material basis for self-government, but for their benefits to truly engender patriotism, they had to be channelled through an existing socio-cultural base. To Malaviya, this base was the faith of millions of Hindus in India.
Throughout modern India’s history, technocrats have played a central—some, even an outsized—role in nation-building, whether it is Mokshagundam Visvesvaraya, P.C. Mahalanobis, Vikram Sarabhai, Sam Pitroda or Nandan Nilekani. Madan Mohan Malaviya too believed India’s future lay in technological and industrial growth, but he stands apart from the technocrats in that he was a national leader, whose views on technology were tempered by history, ideology and above all, politics. In stature, he merits comparison to Mohandas Gandhi and Jawaharlal Nehru, both of whom harboured, individually, very different views on the role of technology in society. Gandhi, who enjoyed a warm relationship with Malaviya and saw his cooperation as essential to any movement to galvanize Hindus, was strident in his opposition to industrialization. Nehru did not believe big machines could modernize society, and while he led India’s industrialization in the decade after Independence, there is compelling evidence to suggest he did so reluctantly, and not out of any fondness for technology. Perhaps the most serious charge that can be laid at Nehru’s feet is that India’s first Prime Minister hesitated to expose the country to what David Arnold terms ‘everyday technologies’: modern amenities that could improve the convenience and material well-being of citizens. As the first segment in this book highlights, there were historical, economic and philosophical reasons why Nehru took such an approach. In contrast, Malaviya not only encouraged ‘quick and dirty’ mechanization, but also wanted the state to promote entrepreneurs and businesses who would produce precisely these ‘everyday’ technologies. Most importantly, he believed the prosperity and greatness of Hindus to be tied to industrial activity, which new technologies could strengthen.
For the same reason, the Make in India programme is notable: it is articulated by a government that advocates both technology-led development and a Hindu renaissance. At its core, ‘Make in India’ is a call for the replacement of imports by home-grown products, right from the primary components that go into the manufacturing process to finished goods. In its emphasis on self-reliance, the initiative is no different from those of previous governments. But Make in India is more than just import-substitution, as the government that crafted it sees technology as crucial to the revival of past greatness. If, before the Indian Industrial Commission, Malaviya praised ancient India’s prowess in ship-building and metallurgy, Prime Minister Narendra Modi has taken his cue from Malaviya, holding the same up as a reflection of our ‘glorious maritime heritage’
24 (Malaviya, of course, acknowledged that Indian industries and handicrafts were ‘fully revived’ under Muslim rulers like Akbar.
25 The shriller, parochial nationalism that Modi’s Bharatiya Janata Party has encouraged rarely doffs its hat to achievements during the Mughal era). Malaviya’s vision of rapid industrialization in India is rivalled by Modi’s exhortations to see technologies pervade every area and activity of life. If Malaviya placed a premium on technical instruction, Modi has declared that the Industrial Training Institutes in India are akin to shishu mandirs that provide primary education.
26 And after the fashion of Malaviya, Modi has questioned how these institutions can be effective if their students are not exposed to technology. ‘There are no cars available, but the poor student [of automobile engineering] has spent a year studying everything about cars,’ Modi has lamented.
27
Faith is not a footnote in the Make in India story. It is intimately connected to a vision that the Narendra Modi government offers, of a once-glorious Hindu past that can be realized with tools of the future. Madan Mohan Malaviya melded faith and technology to achieve a number of objectives: stimulate fellow Hindus in the capitalist class to realize the ideal of Swadeshi and their dharma of attaining prosperity; shepherd them into a political force capable of articulating the goals of independence, and where required, checking the rise of the Muslim League and the Indian National Congress; and ensure that the social order forged by new technologies did not stray from the religious roots that previously glued communities together. Narendra Modi hopes to do the same. Why did the Prime Minister choose Varanasi, known also as Benares or Kashi, as the city to ferry him to the Lok Sabha in 2014 and 2019? Kashi’s holiness, etched indelibly in the Hindu mind, certainly played a factor in Modi’s decision. Equally important to his political calculus would have been the fact that Varanasi is also the site of the BHU, Malaviya’s project to modernize the Hindu identity through technical education and cultural enlightenment. Varanasi is Modi’s Ginza, the legendary city that changed the way Meiji Japan thought about its future. He believes, as did Malaviya, that technology can ignite India’s economic engine and stir the consciousness of nearly a billion Hindus living in it. Make in India is a vehicle to realize this technological, and ultimately, social transformation.
However, Malaviya’s hypothesis that faith somehow tempers the chaotic social disruption caused by technology appears less convincing today. Across societies and cultures, modernization, whether by the faithful or the faithless, has led to conspicuous and sometimes aggressive displays of nationalism. In Japan, the issue of standing for the national anthem has long been a contentious matter. The Kimiyago, an anthem of ancient lineage, was embellished during the Meiji era and came to connote Japan’s disgraced and militaristic past. Yet, Japanese teachers who refuse to stand for the anthem during school ceremonies have even recently invited severe reprimands and controversy.
28 A similar controversy in India involving the rendition of the national anthem at movie screenings suggests, if anything, that such displays are often welcomed enthusiastically by ethno-nationalist groups. When vigilante groups triggered altercations with moviegoers in some cities, even Modi’s government changed its opinion of a 2016 court order that required anthems to be played in cinema halls. The proliferation of WhatsApp groups and Twitter communities, used often by extremists across religious lines to spread false information and even incite violence, only goes to show that faith has no organic relationship with technology to speak of, let alone the ability to modulate its effects.
Madan Mohan Malaviya did not live to see India formally wrest itself from colonial rule, but even in his advanced age, this towering national leader could not have missed the ravages caused by the Second World War. The Japan Malaviya held up as an example of technology-fuelled nationalism had morphed into a bellicose state harbouring the same wicked ambition as pre-war Germany. The uniformity of Japanese society, which facilitated efficient governance, business linkages and the implementation of skills development programmes, was a crucial factor in Meiji-era modernization. But that same homogeneity and common consciousness, when politically manipulated, was also responsible for Japan’s aggression in Manchuria and Korea. Daniel Holtom, the pre-eminent foreign scholar of Japanese religions, has argued that the origins of its ‘ultra-nationalist’ attitude lay in the Meiji support for Shinto. State Shinto, Holtom writes, ‘[favoured] the world rule of the emperor, Japanese racial superiority, the exaggeration of national peculiarities, preoccupation with Japanese culture, jealous exclusion of cosmopolitanism, the superiority of the Japanese state structure over others, political absolutism founded on supernaturalism and mythology, and the negation of democracy by the complete subordination of personality [. . .]’
29 Viewed in the Indian context, many of these mirror the problems Modi’s critics accuse his party and government of cultivating.
Given these concerns, is it possible, even advisable, to replicate the Japanese experiment in India or other parts of the developing world, where societies tend to be fragmented and divided along the fault lines of ethnicity, language, religion and caste? If the past is any indication, new technologies that Make in India hopes to attract and incubate will themselves have unintended consequences for Indian society and politics. Technology is the lifeblood of industry, since it promises to reduce capital investment, create economies of scale, lend safety and comfort to the workforce and produce competitive goods for the market. However, they rarely operate within the four walls of the factory: technological products enter homes, offices, communities, campaign rooms and almost every other sphere of public activity, eliciting social, psychological and political disruption that go beyond the realm of economics. This is especially true of digital technologies, which have blurred the line between factory and market, office and home, and producer and consumer.
Narendra Modi, who hopes to do more than just manage the disruption caused by technology, has had difficulty harnessing it. His government has been criticized for failing to stem the loss of jobs from robots and machines that automate factory floor responsibilities. Modi’s predicament is not altogether different from that of the Indian government in the seventies, when computers, it was feared, would take away the jobs of India’s workforce. Bowing to political compulsion, then Prime Minister Indira Gandhi chose not to introduce computers in state-run enterprises. Narendra Modi, nevertheless, is determined to digitize not only every instrument of governance, but also every sphere of social and professional activity. His conviction may be tested by the growing frustration of small businesses, many of them run by Hindu traders and merchants, who see e-commerce companies upending their brick-and-mortar livelihoods. The very religious and social base that the Prime Minister hopes to empower through technology may turn its back on him, and use digital channels to vent their frustration at his policies. A more sinister development that threatens to tar Modi’s legacy is the proliferation of false and incendiary speech on social media, which has given rise to lynch mobs, harassment and vandalism.
On the other hand, the Bharatiya Janata Party’s (BJP’s) successful campaign in the 2019 general elections may be seen as a vindication of Narendra Modi’s push for technology, despite the havoc automation and online businesses have wrought on traditional livelihoods. His victory could even be read as a signal the public is willing to overlook the toxic influence digital platforms—whose harvesting for political gain is the BJP’s original sin—have had on civic life. It is not just the Prime Minister’s faith in technology that was tested at the hustings in the summer of 2019: for the first time since 1947, a government has placed the country’s economic prospects at the uneasy crossroads of faith and technology. Can the aspiration of twenty-first century India to be a technologically advanced nation be reconciled, aligned even, with the BJP’s exhortation to Hindus of a renewed sense of identity? One thing is certain: the spirit of Madan Mohan Malaviya has been summoned, and will continue to haunt Indian politics for years to come. With one national party having used technology as a totem for the upliftment of its religious base, other political outfits will likely follow suit, catering to various ethnic or cultural constituencies they represent.
Only time will tell how new attempts at weaving technology into the social fabric of the republic will fare among its people. In his desire to harvest technology for political gain, Modi is no different from others who have occupied the highest seat of the land. That most technocratic of Prime Ministers, Rajiv Gandhi, is reported to have declared technology should be ‘injected with political values’.
30 ‘The engineer,’ in Nehru’s words, ‘had to be a good citizen and a good human being’, whose work aligned with the country’s ethos.
31 However, successive governments in New Delhi have discovered the relationship between technology and citizen cannot be easily mediated, especially in an open and diverse society such as India’s. Modi may be Malaviya’s political descendant, but the two men are linked by a long history of the state using technology as an instrument of politics. The following pages of this book narrate how independent India’s pursuit of technology became entwined with its domestic politics from the very moment of its birth. Over decades, technology came to signify many things to India’s political class: an agent of disruption to some, a symbol of modernity and an object of desire to others. Politicians in turn projected their view of machines onto the public, which did not always agree with the state. Just how did the government acquire the ability to sell its vision—however unsuccessfully—of technology to ordinary citizens? Was it on account of the elite nature of scientific research in India, conducted mostly out of government laboratories? Or did technology become ever more distant from the Indian public, and confined to government labs, precisely because of the attendant politics?
This book is a modest attempt to move away from hagiographic accounts of India’s scientific endeavours, especially of its space and nuclear programmes. Their laudable but standalone successes have often been held up as evidence of India’s rosy eyed and uncomplicated relationship with technology. Reality is more complex. Like many start-ups, young India’s experiments with technology too have failed frequently. Unlike start-ups, however, the democratic project that began on the midnight of 15 August 1947 had no option to wind up and begin anew. As technological advancement became crucial to the sustenance of the Indian republic—and the electoral fortunes of those who governed it—the state resorted to political machinations to amplify its rare successes and obfuscate its many failures. This is a history of those machinations, and their role, over seven decades, in shaping public attitudes towards technology.
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THE AGE OF INNOCENCE
God from Machine
‘It’s a flipflop switch, basically. Wire it into your Sendai here, you can access live or recorded SimStim without having to jack out of the matrix.’
‘What for?’
‘I haven’t got a clue.’
—Henry Dorsett Case in Neuromancer by William Gibson

At the peak of their political and cultural resurgence, the Athenians of ancient Greece saw the rise in popularity of an odd form of entertainment. The city-state’s playwrights, led by Euripides, began to script divine intervention into their tragedies, which would suddenly reverse the fortunes of their doomed characters. Just as the play reached its denouement—the hero usually in an intractable mess—a Greek god or a mythical creature would appear out of nowhere to resolve his problem and bring about a happy ending. During a theatre performance, this entity would be lowered onto the stage using a crane. Deus ex machina, as the plot device was called, was as controversial in Athens as it was innovative. Philosophers of the age, who appreciated Greek tragedies for their dramatic retelling of ordinary lives, saw it as a distraction. Matters of humans ought to be resolved by humans themselves, argued Aristotle, and not by otherworldly characters they could neither explain nor had knowledge of.
1 The use of a machine to introduce gods among people was itself symbolic, since Greek theatre paid equal attention to both characters and the props they used on stage. The mêchanê was new—it wouldn’t be until much later that Archimedes would invent the modern variant of the lever—and of ‘great engineering significance’.
2 Indeed, this pulley-like contraption is today considered the first creation of mechanical engineers. The same machine that created miracles on stage helped Athenians build iconic structures like the Parthenon, and construct massive ships that established their military supremacy for nearly a century. Greek innovation, which produced machines ranging from hydraulic pumps to automatic weapons, was at the heart and soul of Western modernity. The theatre-going citizens of Athens knew gods did not descend with the aid of technology. In technology, they saw god.
Few other states have had the seemingly endless possibilities of technology seared into its consciousness like India at the time of its independence. Like fifth century Athens, independent India too relished the birth of democracy, but the comparisons ended there. In the two centuries she was under colonial rule, India saw little of the technological breakthroughs that were the hallmark of the Greek city-state’s progress. Two Industrial Revolutions had passed by; Germany had pioneered, through the production of synthetic dyes, the successful marriage of industrial demand and laboratory research; the atom had been split; and a nuclear bomb was used with devastating effect to end a war. Like all nation-states at the end of the Second World War, India too was in awe of technology, but unlike the drivers of the Atomic Age, she was only an observer of its development. How India could use technology to catch up with developed economies was among the foremost national concerns of the time.
Well before Independence, India’s technological and industrial trajectory had been a matter of intense debate between politicians and businessmen alike. Among the political class were those like Madan Mohan Malaviya, who found problematic the call to boycott British products without the indigenous capacity to support a Swadeshi movement. In advocating the widespread use of machinery in all sectors of domestic production, including agriculture, Malaviya found a kindred spirit in the renowned engineer Mokshagundam Visvesvaraya. The two met more than a dozen times over the course of their lifetimes,
3 and both saw technology as critical to the country’s advancement. They aggressively promoted the technocracies of pre-war Japan and Germany as models that ought to be emulated in India. Visvesvaraya was an unalloyed capitalist, once going so far as to categorize socialism and communism as threats to India’s national security.
4 He eviscerated the views of the ‘not inconsiderable number of public leaders [in India] who [longed] for the rural life and the peace and quiet of old times’.
5 Malaviya, on the other hand, sought the creation of an industrialist ‘super class’ that would serve the country’s need for heavy machinery and catalyse a Hindu resurgence. In the initial years, such machines would have to be imported, and the state should provide generous access to finances for Indian businesses, he argued. They were, in some respects, India’s first ‘state capitalists’,
6 who believed government intervention to be necessary for technical education and industrial ‘discipline’, but also that the machines of private businesses would ultimately modernize India. Malaviya and Visvesvaraya were the intellectual progenitors of a school of thought, alive and well in India today, that argued technology would inevitably improve the citizen’s way of life. In their thinking, they resembled today’s Silicon Valley CEOs, not conservative Indian planners. Like Malaviya, Visvesvaraya too cited with approval the progress achieved by Meiji-era Japan, where ‘shocks’ from new technologies upended the country’s social and organizational fabric. Malaviya believed the universe was crafted by an architect ‘infinitely more skilled and powerful [than man]’.
7 Humans may have been responsible for technology, but as mere conduits for a divine plan, they could not fully grasp its consequences or grand designs for society. We just had to let technology lead us to progress, and eventually, God.
Their confidence in technology was shared by the scientist Meghnad Saha, who was partial to the path Bolshevik Russia took to industrialize overnight. Saha’s association with Subhash Chandra Bose, then president of the Indian National Congress, was crucial to setting up the first body that brought together the country’s scientists, engineers, industrialists and politicians. The Congress’s National Planning Committee (NPC) was set up in 1938 for a ‘complete survey of the Indian economy’. That it came to be headed by Jawaharlal Nehru is well-known. Less often highlighted is the fact that the committee was to be chaired by Visvesvaraya, who stepped aside, ironically, on Saha’s persuasion.
8 The scientist wanted the committee to be headed by a politician who would give it the visibility it needed. Had Visvesvaraya remained at the helm, the National Planning Committee would likely have taken a very different path from the one it eventually took. For the eventual chair of the NPC, who would also go on to be India’s first Prime Minister, did not share Visvesvaraya or Malaviya’s views on technology and its place in the world. The NPC held seventy-eight meetings over the course of eight sessions, from 1938 to 1946. Nehru attended and chaired all but one meeting of the committee. Midway through the second session, Visvesvaraya resigned.
9
From chairing the National Planning Committee to his death in 1964, Nehru singularly and decisively charted the trajectory of India’s technological progress. Heading the committee certainly opened Nehru’s eyes to the need for a planned economy. The NPC, interrupted as it was by the outbreak of the Second World War, submitted a report that highlighted the need for both cottage industries on a ‘vast scale’, as well as large, mechanized industries. It was unequivocal in recommending state control of heavy machinery and basic industries. But unlike Saha, who saw it as a means to impose machine-led industrialization, Nehru viewed centralized planning as an effective way to manage India’s post-war reconstruction. His decision to head the committee was itself a hot-button issue. Joseph Kumarappa, Mohandas Gandhi’s man in the committee, alleged Nehru had, by leading a plan to introduce ‘violent’ machines into India, breached the principle of ahimsa. Nehru was at pains to explain to Gandhi that his support for heavy industries was driven more by necessity than by any fascination for technology.
10 Meanwhile, the country’s leading industrialists crafted the almost-incredible ‘Bombay Plan’ to infuse the Indian economy with $30 billion over a decade. They sought rapid and aggressive industrialization, and did not share Nehru’s enthusiasm for his plan to put the Indian economy on slow-burn.
As Prime Minister, Nehru held the portfolio of ‘scientific research’, a practice his successors would largely copy for fifty years. In popular lore, he presided over the golden age of Indian science, establishing most major research laboratories, technical institutes, and national and regional engineering colleges that exist today. But a closer scrutiny of this period reveals Nehru’s scepticism towards technology and its ability to modernize a nation in its truest sense. Nehru was not a technocrat like Visvesvaraya, and certainly did not believe in following the development trajectory of Meiji Japan, as Malaviya did. Accounts detailing him as a votary of industrialization—routinely citing in support the shift in emphasis from agriculture to heavy industries in the Second Five-Year Plan—do not capture efforts during Nehru’s term to limit, or at least mediate, the interaction between citizen and machine.
While he saw technology as being crucial to improving standards of living in the country, Nehru wanted Indians to be the arbiters of their material progress. In other words, it was for India to decide which technologies to invest in, and how to deploy them in industries or for daily consumption. Given abject poverty, mass illiteracy and the absence of coordinated scientific research in India in 1947, this was an ambitious proposition. Then there was the difficult terrain of international relations for India to navigate in order to access those technologies, as this chapter later highlights. But this view nevertheless stemmed from Nehru’s personal conviction that man, who created machine, should not end up its slave. ‘I am not anxious that everybody in India should have a motor car or, say, a washing machine or a refrigerator,’ Nehru told the National Development Council in 1956.
11 Although India had won its freedom, he believed technology could endanger the individual freedoms of its citizens by eliminating jobs and limiting economic mobility. What’s more, conveniences of modern-day technology could restrict civic engagement at a time when partitioned India needed some form of social adhesive to prevent it from further falling apart. ‘Too much stress on technology,’ Nehru argued, ‘has led to too great a power placed in the hands of human beings without the moral capacity to use it rightly.’
12
The story of India’s modernization begins with this effort by Nehru, leading a close cohort of scientists and planners, to ‘Indianize’ technologies, in a bid to ensure that they did not overwhelm a society just coming to terms with its liberty. The Prime Minister worried that technology would corrupt Indians and replace the British colonialism they had just thrown off with yet another sinister dependency.
There were also other political, economic and philosophical reasons why Nehru hesitated to expose a free citizenry to new technologies. As Gandhi’s ‘chosen heir’, it was untenable for Nehru to have moved forward with rapid or expansive industrialization without encountering opposition from the Mahatma’s followers. Gandhians like Kumarappa viewed businessmen in the National Planning Committee with hostility, and refused to cooperate with the sub-committee on manufacturing industries.
13 Nehru himself wrote to Gandhi, disapproving of Kumarappa’s attitude. On the other hand, Meghnad Saha, another member of the committee, accused Nehru of acquiescing to Gandhi and neglecting heavy industries. In response to Saha’s claims, Nehru argued there were ‘inherent dangers in [. . .] the big machine’, but that the Congress had never ‘declared itself against’ technology.
14 When the writer Aldous Huxley criticized Gandhi for wanting India to ‘abandon science altogether’, Nehru issued a rebuttal, claiming the latter did not seek to destroy machines. Still, he delicately distanced himself and the Congress from Gandhi’s views, whose logic, Nehru conceded, may be ‘faulty’.
15 This fine balancing act that Nehru had to play in the National Planning Committee between supporting agrarian policies and the adoption of industrial technologies would continue even after Independence. The Prime Minister could, at best, promote heavy industries that focused on primary manufacturing components—as the Second Five Year Plan did—but to propagate the use of modern machines among India’s villages, which revered Gandhi, was a politically difficult proposition.
There were also practical considerations to the matter. Acquiring industrial technologies would burden India’s finances when it needed foreign exchange to import food, which constrained Nehru from buying all but basic machinery. What’s more, the Prime Minister fundamentally mistrusted the capitalist class, seeing as most big businesses were motivated by profiteering. The production of technologies by private industries, he believed, would concentrate both wealth and power in the hands of a few. In this case, the Prime Minister was also concerned that India would become excessively dependent on foreign firms that held most scientific patents and technological expertise.
But it is Nehru’s philosophical view of technology that most coloured India’s scientific policies during this period. This book has so far avoided offering a definition of ‘technology’, as the term has acquired multiple, if not confusing, meanings over the last two centuries. Technology has variously come to indicate a unique method of production, such as a manufacturing or processing technology; an actual product, platform or service, as with digital technologies; or simply the know-how behind it, usually protected as ‘intellectual property’. When politicians invoke the term, they mercilessly co-opt all three meanings, since the emphasis in any case is not on the ‘technology’ in question but on the fact that it connotes some sort of progress. For instance, Prime Minister Narendra Modi’s website refers to technology as a service (‘Modi is an avid user of technology’), as a domain (‘Modi listed ways by which India can help Africa in the field of technology’) and as a process (‘the Prime Minister is of the firm belief that technology is the best means to make governance most transparent’).
16 Nehru, in contrast, refused to view technology from the lens of a politician. He drew the meaning of ‘technology’ from its etymological root ‘techne’, even defining it once as the ‘latest technique applied to the conditions that prevail in a certain country’.
17 Nehru’s rumination on the role of technology in society bordered on the philosophical, which helped draw elite attention to the problems of inequality and displacement associated with rapid industrialization. Inaugurating a Defence Exhibition in New Delhi in 1958, Nehru told the audience that technology could not be seen as an ‘imitation of how it has been used in other countries’.
18 But this disposition also reflected Nehru’s naïveté, and his inability to understand how political and economic realities in India simply did not permit sifting technologies into those that were ‘good’ and ‘bad’ for the country.
Unlike Malaviya, who saw in technology the abiding reflection of a divine order, Nehru believed the ‘scientific method’ to be the truthful pursuit of the laws of nature. Technology to him was not so much about giant machines or sophisticated equipment as it was the practical application of scientific principles. Nehru did not want Indians to be in awe of technology, but to understand and tame it. This would be possible only if they were trained in the ways of the machine, girded with the ‘temper’ to comprehend the purpose that technology served. This was a lofty goal for a largely unskilled population, for whom the urgencies of reality mattered more than their accumulated scientific knowledge. But it is clear Nehru took this view in all seriousness. To a group of engineers, the Prime Minister once recounted a visit to the Damodar Valley Cooperation, the biggest of the river valley projects. ‘At the dam construction site, there were a few hundred men and women carrying baskets of mud on them. I asked [an] engineer, “Did you explain to them the reasons for what they were doing here?” He said, “No.” I said, “Then you have not understood your work at all. Your worker is to explain to the ordinary worker what we are doing in the scheme . . .”’
19
In some respects, Nehru’s concerns about technology mirrored Aristotle’s criticism of deus ex machina: if Indians could not understand the machines used for nation-building or explain why they were being deployed in the first place, to Nehru they served no purpose. Science and technology had begun to unravel truths about nature, he argued, and by shining light on the ‘external’ (brahman), they revealed as much about the universe as they did about the ‘internal’ (atman). The scientist of today is the ‘prototype of the philosopher’, wrote Nehru in Discovery of India.
20 The Aristotelian ethic too was driven by the need for humans to acquire universal truths, which is why he criticized plays that resolved mortal tragedies through divine assistance. The great Greek philosopher saw ‘techne’ as the art of production with the right reasoning and calculation. Nehru agreed. Hence his quest, elevated into a national priority, for ‘scientific temper’.
His view puzzled some of Nehru’s contemporaries as well as foreign interlocutors. In 1947, Henry Grady, US President Harry Truman’s ambassador to India, approached Nehru with a proposal to offer US assistance for dam-building projects in the country. Together with the industrialist Stephen Bechtel, Grady tried to sell the Prime Minister on the idea of giving a major contract to Morrison-Knudsen, the American construction giant that had built the Hoover Dam. Nehru, however, insisted that the contract not only limit the use of machines so more unskilled labourers could get jobs, but also that there be training programmes for the dam engineers. An exasperated Grady would later write in his memoir that his ‘Indian friends [seemed] to think American know-how can be shipped to them in sealed cases laid down at Indian ports’.
21 The emphasis on manual labour was equally befuddling to Grady, who, having led a US scientific mission to India during the Second World War, was intimately aware of its technological deficit. ‘They seem to prefer building dams with workers carrying dirt in baskets on their heads, and to take ten years to do it,’ he told Bechtel after the meeting with Nehru.
22
Convinced that Indians, if exposed overnight to the awesome power of technology, would become beholden to it, Nehru pursued domestic policies to prevent this outcome. In 1957, Nehru wrote to the chief ministers of Indian states, attaching a copy of a public address by British intelligence officer B.K. Blount at Chatham House in London. Blount’s speech, titled ‘Science as a Factor in International Relations’, outlined the social and political changes occurring in the world as a result of technological advancement, and Nehru forewarned his ministers to understand them. One wonders if the chief ministers actually took time to read an obscure address, but Blount’s words illuminate Nehru’s own thinking. Most nations are aware of the need for technical mastery, said Blount, but few have institutions that can adapt to the changes of the scientific age. With societies that were too rigid, clannish, hierarchical, exclusivist, and prohibitionary, nation-states were going to face a crisis as technology mobilized populations, he prophesied.
23 Blount’s prescription for this imminent crisis was for a country to increase its supply of scientists and technologists.
Writing to his chief ministers was not all. Nehru went a step further. Not only did the Prime Minister establish a wide network of institutes across the country to educate scientists and technicians, but he also undertook a gigantic, and ultimately failed, project to soften the blow of technological churn in Indian society. As the next section illustrates, scientific laboratories often pursued, with Nehru’s encouragement, fantastical projects in a bid to ‘nativize’ applications of technology. But the biggest experiment of this period was conducted not inside the country’s labs, but on its villages, through a nationwide initiative aimed at building ‘community values’ that could survive chaos or disruptions by technology.
* * *
At the end of the Cold War, only one superpower remained standing, and the unparalleled economic and military might of the United States was plain for all to see. Francis Fukuyama famously termed the moment as the ‘end of history’,
24 suggesting the world had lurched irreversibly in the direction of democratic governments, liberal societies and open markets. Yet, researchers in the US found, to their alarm, that Americans themselves did not seem too enthusiastic about their own democracy. Starting from the 1970s, participation in local communities and networks—parent teacher associations (PTAs), labour unions, college fraternities, book clubs, church gatherings, veterans associations and so on—declined precipitously. In some cases, membership of these clubs or organizations went down by a staggering 50 per cent.
25 Even the frequency of informal activities seemed to have gone down dramatically: on average, an American during this period went to the movies less than five times a year.
26
Political engagement suffered an even worse fate. The 1996 US presidential elections saw the lowest voter turnout of the century. The political scientist Robert Putnam, who saw this phenomenon as the erosion of ‘social capital’ in the United States, argued that its causes may lie in technological advancement. Back-to-back wars in the twentieth century created a fertile environment for scientific discoveries and inventions, and consumer technologies like cars, televisions, air conditioners, refrigerators and VCRs became easily accessible. These technologies catalysed a withdrawal of the citizen from the community and their retreat into the four walls of the home. The technological revolution, Putnam wrote, ‘lightened our souls and enlightened our minds, but it has also rendered our leisure more private and passive’.
27
Long before Putnam, Nehru presciently addressed the effect of technological advancement on Indian society and the psychological displacement it would create in its largely rural and agrarian communities. In 1959, the Prime Minister, addressing the golden jubilee celebrations of the Indian Institute of Science, declared that ‘India would industrialize, and industrialize in the biggest way’. But he also warned the scientists of a ‘rather frightening problem’ that had come to trouble highly industrialized countries. ‘Having achieved material prosperity, life suddenly becomes something frightfully dull without any spirit of adventure, without any risk, leading the younger generation into completely wrong channels.’
28 ‘As industrialization and automation and all that goes on and gives a high standard of life and leisure,’ Nehru continued, ‘people do not know what to do with that leisure [. . .].’ The solution, according to the Prime Minister, lay in providing the training and temperament required to withstand the tempestuous effects of modernization.
The seeds of an effort to cultivate precisely such a temperament were sown by Nehru seven years before he made this speech. Called the Community Development Scheme, it was launched on Gandhi Jayanti in 1952. The scheme formally created three units: village, mandi and development block. A village normally comprised a unit of 100 families, and would be provided basic amenities like irrigation and agricultural services, primary education and road linkages to other units. A mandi, seen as a ‘nucleus of fifteen to twenty-five villages’, would provide secondary schools, health services, shopping marts, community recreation centres and post offices. The development block would be a cluster of four to five mandis, and include big and small industries, in addition to the previously listed amenities. Each unit would have a project worker or Block Development Officer, who would report to the Development Commissioner in their respective state. These officers were to provide the guidance necessary to train villages and sanction the requisite technologies. A few months before the scheme was launched, Nehru addressed the project officers and said, ‘In the community projects, the aim is two-fold. It is [the] improvement of the human being and, secondly, improvement of his technology in small matters.’
29
Much ink has been spilt assessing the effectiveness of the Community Development Scheme, and it is easy to get lost in the programme’s details. Considered today as the forerunner of the formal Panchayati Raj system, the Community Development Scheme was, however, not aimed solely at promoting ‘self-government’. There were, as usual, political and practical reasons behind its rollout. The heavy industries during this period did not contribute in a substantial manner towards employment: on the eve of Independence, less than 5 per cent of the Indian workforce was in iron and steel plants. Residents in rural communities, most of whom were farmers or wage labourers in textile industries, had to be mobilized through small-scale entrepreneurial and vocational engagements. By its nature, heavy machinery also had to be built to economies of scale. Capital investments, both by the state as well as by the industrialist class, therefore, had to be distributed to other rural and semi-urban sectors of production. But the ultimate goal of the Community Development Scheme, as articulated by Nehru himself, was to acclimatize the Indian public to technological innovation. The programme, it was hoped, would introduce agrarian communities to improved methods of livestock rearing, irrigation and fertilizer use, all aided by the provision of electricity, continuous supply of water and the basic technological infrastructure needed for transport and communication. Nehru called these methods ‘higher techniques’, and urged the citizenry to master them as a first step to understanding modern technologies.
30
Nehru’s Aristotelian view of technology and the vehicle he used to implement it, however, clashed with the methods of national planning. Managing a highly centralized and bureaucratic process of identifying areas of investment, and charting the overall trajectory of the Indian economy, could not be reconciled with a loose, ground-up movement to absorb and understand new techniques of production. The Community Development Scheme, intended as a conduit to smoother man-machine interactions, became a wall separating both. By the end of the fifties, Nehru believed the ‘tail’ (Planning Commission) had begun to wag the ‘dog’ (community development) and hence created a new ministry to manage the latter.
31 Beyond small-scale technologies, he still did not see the need to introduce tractors, synthetic fertilizers or other capital-intensive technologies to agricultural production, sharply limiting what the Community Development Scheme could achieve. In fact, the very character of the scheme was in opposition to the effects often associated with technology. Technological innovations not only save capital and labour, but also usually collectivize the workforce, as methods of production become mechanized and neatly segregated. The Community Development Scheme was trying to create an uneasy equilibrium between increasing productivity in villages and small-scale industries, ensuring its users understood the tools given to them, and limiting the use of ‘unnecessary’ machines altogether.
By all accounts, the project was a failure. Within years of its launch, the Community Development Scheme began to lose momentum, which its lead administrator, Surendranath Dey, attributed to the lack of participation from local elected representatives.
32 By the early sixties, project officers were routinely shuffled from posts, consequently losing any chance to gain credible grass-roots experience or implement whatever they had learnt from previous postings. Dey, elevated to the rank of Cabinet minister in charge of community development, believed Nehru’s personal oversight of the Community Development Scheme mattered and expressed apprehension to the Prime Minister that the project would not outlive him (as it turned out, Dey’s fears proved correct).
33 The reality was that the scheme had no coherent goal beyond the ideal of rural mobilization—it was at odds with the work of national planners and state governments, who did not share Nehru’s ambivalence about new technologies and wished to boost industrial production at all costs.
* * *
With the Community Development Scheme sputtering and eventually grinding to a halt, the scientific and industrial exploration of technology in independent India became an exclusively elite enterprise (this should surprise no one—few societies in history have managed to advance industrially in an equitable manner). In New Delhi, the pursuit of ‘scientific temper’ was mediated through the Council for Scientific and Industrial Research (CSIR) by Shanti Swarup Bhatnagar and K.S. Krishnan, his lieutenant at the National Physical Laboratory, both upper-caste men who hailed from families of letters, and in some cases, considerable means. To the east, the scientific agenda was driven by the bhadralok class, which ‘outsiders’ like Meghnad Saha could occasionally break into, but which was dominated by Bengali Brahmins like S.N. Bose. In the south, major engineering projects and technical institutes had already been established under the watchful guidance of Visvesvaraya, who commanded enormous respect from policymakers even after Independence. Visvesvaraya had resigned as the Diwan of Mysore in 1918, protesting the affirmative action policies of the Madras Presidency, which he perceived to be anti-Brahmin. He remained active in public life as a critic of Nehruvian policies, proffering rapid industrialization as an alternative to socialist economic planning. The failure of the Community Development Scheme was a vindication of Visvesvaraya’s belief that a people could not be forcibly modernized without having the requisite educational or vocational training. And in western India, Homi Bhabha held court as the cradle-bearer of India’s nuclear aspirations. Few scientists in the country could claim the charisma, influence and sophistication of Bhabha, who milked his affluent Parsi networks to finance expensive projects.
Some of these men, Bhabha and Bhatnagar in particular, had the ear of the Prime Minister, and could thus commandeer national resources to pursue grand technological visions. Nehru indulged them, but could not have been ignorant of the deep chasm between the ivory towers set up to develop technologies and the public for whom they were ostensibly developed. This sentiment probably became more acute after the collapse of the Community Development Scheme. On more than one occasion, the Prime Minister expressed his dismay at foreign-educated students who would return home and ‘bemoan’ the lack of ‘this and that equipment [that had been] available to them in America’.
34 It was Nehru’s hope that they would adapt to the environment in India, offering their expertise and knowledge in matters of technology to rural constituencies through the community development project. But even he had his elite biases. Nehru did little to ensure that the Community Development Scheme brought technology to communities that needed it the most. Without targeted action, the scheme could not convey its message that technical advancements had meaningful applications to specific sections of society. When the prominent activist Rameshwari Nehru wrote to him requesting consideration for Harijan agriculturalists under the Community Development Scheme, the Prime Minister refused, suggesting they were ‘highly important experiments’ and ‘not set up to aid areas or people in special distress’.
35
Clearly, the Community Development Scheme did not have the desired effect. If anything, its failure calcified the popular image of technology as a distant and elite invention that the masses had little use for. For decades, India struggled to shake off this perception, which would be manifested intermittently in the form of protests against computers or nuclear power plants. But blame is not due to the Community Development Scheme alone. In the decades after Independence, India followed a standard economic manual that prioritized capital goods over consumer products. Its planners were right to invest scarce resources in basic machinery, but the private sector, usually responsible for spinning off sundry equipment and appliances from such capital investments, was kept at arm’s length. They received little support or encouragement to build on top of the ‘temples of modern India’. Instead, Nehru’s wise men tried to manufacture public-facing technologies themselves, attempting ambitiously and naively to deliver modern appliances from the research laboratory to the last mile of farms, factories and households. These men were accomplished scholars, but they had no experience running a business, let alone producing technologies at scale. As the following pages illustrate, their innovative gadgets could not adequately respond to the needs of the Indian market. Faced with failure and potential embarrassment, the scientific establishment insulated themselves within the walls of their laboratories and that of the academia. Meanwhile, the distance between citizen and technology grew. Its consequences would haunt India’s future for a long time to come.
Chasing the Sun
‘He who believes needs no explanation.’
—Dionysus in The Bacchae by Euripides

On 21 March 1952, India awoke to news that Prime Minister Jawaharlal Nehru had eaten cabbage and steamed vegetables for dinner. This was no ordinary meal. Nehru, the Times of India dutifully reported, had savoured ‘sun-cooked’ vegetables the previous night, thanks to a solar cooker installed in the Prime Minister’s residence by the National Physical Laboratory (NPL).
36 These cookers, designed by the NPL and expected to soon move to commercial production, would cost Rs 50 a piece, and use no fuel but the sun’s rays. The newspaper report also suggested private firms were lining up to receive contracts from the NPL for this cutting-edge device. Four years later, with neither the cooker nor the promised solar revolution in sight, the same newspaper’s editorial would declare that the ‘utter failure’ of the cooker did ‘little credit either to the scientific equipment or the common sense of those who allowed themselves to be swept off their feet’.
37 The solar cooker was written off as independent India’s first technological sham, calling into question the credibility of the political leadership and the reputation of many in the scientific establishment.
With the wisdom of hindsight, the solar cooker controversy could perhaps be seen as a well-intentioned attempt by the Indian state to deliver modern amenities to its newly independent citizens. The project did not sink careers at the National Physical Laboratory: on the contrary, it offered great visibility to young scientists like Madan Lal Ghai, NPL’s assistant director and the head of its Solar Energy Experiments division. Ghai, a twenty-eight-year old with a PhD in mechanical engineering from the Illinois Institute of Technology, would return to the United States, clocking miles on the conference circuit and introducing the solar cooker to Western scientists.
38 But the ‘cooker affair’, as it was known in New Delhi, destroyed whatever rosy-eyed view remained of indigenous technology: by one account, the ensuing embarrassment set back applied science ‘by at least a decade’.
39 For India’s vaunted scientists at the NPL, its mothership, CSIR, and elsewhere, the episode was a cautionary tale against channelling science for political ends. Doyens of the scientific community, for whom a fellowship at the Royal Society in London was till then the ultimate goal, realized that public attention came with accountability and stinging criticism when projects failed. With little or no experience helming large organizations, they found it easier to retreat to the confines of their laboratory than test risky products again.
The first known prototype of a solar cooker was used in India in 1878 by William Adams, then a deputy registrar at the Bombay High Court, to cook ‘meat and potatoes for seven soldiers’ in the British Army.
40 During his detention in Patna Jail in 1944, Rajendra Prasad reportedly saw a first-hand demonstration of the cooker from a fellow prisoner, capturing the interest of India’s soon-to-be President.
41 The NPL would later receive a prototype from Prasad, which, as a ‘token of deference’, was used not for cooking but only to keep food warm. Prasad requested Sir Jehangir Ghandy of the Tata Steel to provide all necessary support for the product’s development.
42 The solar cooker was no longer an obscure contraption: the weight of the Indian political establishment, its scientific community and the private sector’s considerable resources were brought to bear on its manufacturing. Why did so many smart people invest in a technology that was doomed to fail?
From the start, the solar cooker’s feasibility seemed in doubt. A columnist who visited the NPL’s facilities in 1952 wondered whether the cooker’s ‘modest achievement’—warming coffee for the lab’s scientists—would translate into any actual use.
43 The project did not appear to have any scientific basis. To simulate conditions in rural India, for instance, NPL scientists, bizarrely, let the cooker’s aluminium concave reflectors collect dust and lose their shine. Above all, the cooker was prohibitively expensive. At Rs 50 (then equivalent to the princely sum of $16), the cooker was beyond the reach of the rural market for which it was intended. And finally, it was not attuned to village life. Even the cooker’s makers acknowledged it would be useless for an early breakfast or just after sunrise, when most labourers and farmhands would head out for the day’s work.
Despite these problems, the Indian government promoted the product as a genuine, homegrown innovation. For the political leadership, the solar cooker symbolized India’s imminent strides in technology, made possible thanks to the setting up of scientific institutions and laboratories across the country. Formidable figures like Nehru and Prasad endorsed it, backed by great minds like Shanti Swarup Bhatnagar, the director of CSIR. Shiv Visvanathan, who chronicled the CSIR in the eighties, notes that the solar cooker was Bhatnagar’s ‘pride and brainchild’.
44 Bhatnagar would claim that the innovation had caused a ‘worldwide stir’ before quietly abandoning the project.
45 It is unclear whether Bhatnagar and his contemporaries at the National Physical Laboratory were trying to amplify the publicity around India’s technological prowess, or whether they genuinely believed the solar cooker was a scaleable product. In any event, they played along, to disastrous consequences.
News of the solar cooker naturally caught the attention of the world, with the New York Times, the Washington Post, the BBC and the Christian Science Monitor all breathlessly reporting the development. The Smithsonian labs in the United States, led by Charles G. Abbott, had previously developed a solar cooker prototype but unlike the Indian variant, was unable to produce it for the market. Meanwhile, NPL’s Ghai made a strong case for the technology among researchers, arguing the cooker’s viability in prestigious scientific journals.
46 Ghai also pitched the idea at a solar energy conference in Wisconsin, in the presence of scientists from MIT and Abbott himself. Eventually, the notion that the sun could be ‘harvested’ for small-scale, daily uses like cooking in the Third World became so popular that it found its way in 1954 to President Eisenhower’s administration. The United States created a ‘solar energy group’ with scientists from developing countries, including India, to study its practical uses. Homi Bhabha—Bhatnagar’s peer and by then, one of the foremost physicists of his generation—also noted the solar cooker’s potential to rid India’s agrarian community of its reliance on cow dung.
47 Rarely had the post-war world devoted so much energy, intellect and money to an idea whose time had yet to come.
Back home, India’s politicians basked in the product’s popularity. Under the aegis of the United Nations, India hosted the first Symposium on Wind and Solar Energy in 1954, to much fanfare. K.D. Malaviya, Union minister of state for natural resources and scientific research, declared India’s solar innovations would balance the ‘inequitable distribution of knowledge’, which was necessary for a modern existence. New Delhi even ‘gave away’ the solar cooker’s design to Egypt, probably the first instance of (free) technology transfer between developing countries. The government of Southern Rhodesia ordered four cookers from India to examine if they could be possible alternatives to wood-fired stoves. As a commentator wryly noted later, ‘The order was never repeated.’
48
Over the next three years, however, it dawned on everyone involved that the solar cooker was a no-starter. Cooking with the contraption was a labour-intensive affair, with limited results to show for it. Although reports emerged of units being sold in the thousands, very little evidence was at hand of the cooker’s adoption in rural India. The historian D.D. Kosambi, himself a votary of solar energy but a vocal critic of the cooker,
49 declared that the only party to have profited from the whole enterprise was the contracting company, which sold the cooker parts for scrap.
50
The solar cooker’s failure was a pivotal moment, dimming, as it did, the prospects for homemade technological advancement. One could, of course, mount a credible defence of the project, based on the potential it held for the Indian economy of the fifties. The extensive use of cow dung in rural India for cooking had limited availability as manure and fertilizer, a resource that solar cookers were expected to free up. For a country that relied almost entirely on imported crude for fuel in homes and factories, policy planners estimated that the widespread use of solar cookers for domestic use would also save foreign exchange. And finally, India was a natural market for the solar cooker, with most of its geography receiving abundant sunshine through the year. However, the haste to deliver results proved to be the project’s undoing, rewriting with it the relationship between the Indian state, scientist and citizen.
The solar cooker’s failure brought disrepute to the NPL, from which it never quite recovered. Bhatnagar passed away in 1954, leaving not only the NPL’s day-to-day affairs but also its strategic planning to K.S. Krishnan, its director. Krishnan, an academic at heart, never got over the solar cooker fiasco: in the words of a colleague, he withdrew ‘into a shell, and went off anything technological’.
51 At the time of his retirement and death in 1961, the NPL was a very different animal from the one that Nehru had sold to the country. By the late sixties, a survey of scientists in the NPL’s parent organization, the CSIR, would reveal more than half of them wanted to leave their jobs and move abroad.
52 NPL’s relevance was questioned all the way up to Parliament, leading the government to institute a review in 1963 under the leadership of Nobel Prize–winning physicist Patrick Blackett.
The Blackett report was the subject of much public discussion in India, even if its author himself emphasized it was only a ‘scientific review’ and not a witch hunt in the NPL. Most questions around the solar cooker controversy and the subsequent crises at the NPL were eminently political in nature. Had India placed too much faith in its scientists to deliver quickly to meet the needs of the nation? Or had Indian politicians erred in believing that the rigours of scientific research could be done away with in the case of industrial applications? Given that the most distinguished scientists in India, Bhatnagar and Bhabha, were also secretaries to the government and reporting directly to the Prime Minister, it was impossible to separate larger political considerations from an institutional assessment of the country’s laboratories. In any event, the Blackett report and the government’s own review of the report would come to the same conclusion, both equally critical of the NPL’s working.
The poor administration of India’s prestigious research laboratories was only a symptom. The Blackett report diagnosed familiar problems: difficulty in attracting and retaining Indian talent from foreign universities, maintaining a healthy balance in national labs between ‘pure’ and ‘applied’ science; establishing links between state-funded research and private businesses that could implement R&D; and cultivating in scientists a mindset conducive to policy planning. The Blackett report was certainly not the first to identify these problems: ‘brain drain’ had been extensively debated since the time of Independence. Still, the report did not get to the heart of the matter: was it ambition or naïveté, or both, that nudged scientists towards unviable projects like the solar cooker?
The botched attempt to produce a solar cooker harks back to an earlier era, when Indian science seemed invulnerable. Leading scholars of the time were appointed to the helm of Indian laboratories and their competence was mistaken for those of the institutions they headed. Scientific establishments in India had the strong support of no less a person than the Prime Minister himself. Jawaharlal Nehru’s faith in science, as this book has noted, came from a deeply personal and philosophical conviction. His close association with renowned scientists, both at home and abroad, and his efforts to instil ‘scientific temper’ in the country, have now entered popular lore. Blackett, a close friend of Nehru, would remark:
Considering the amount he had to do, running a country of that size, the amount of time [Nehru] spent with us [scientists] was indeed surprising [. . .] He believed in science in a rather naive way. We all did at the time. It was enormously valuable that he should put science first in making Indians scientifically minded. But science is only part of a game and the real effect of science comes from producing wealth.
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This process—of identifying mature science and harvesting it into scaleable technologies—was not Nehru’s remit. But if the erudite Prime Minister had himself seen and tasted the results of the solar cooker, the argument went, surely it must have been a success! India’s tallest leader staked his personal reputation on projects such as the cooker, which raised expectations, and perhaps also the pressure on his own scientists. With Nehru, India, and the world watching, they stepped out of academic conference rooms into the unfamiliar territory of the marketplace. Bhatnagar, Nehru’s Man Friday at the CSIR, was a high-profile figure in his own right. Bhatnagar correctly believed the public would be interested in technology when they came to know of its common applications. He promoted the solar cooker aggressively (and as it turned out, prematurely), much like the other achievements of the adolescent NPL. For a man who reportedly had no fondness for government in his early years, Bhatnagar transformed completely into a bureaucrat and salesman, as he tried forcibly to marry the research at CSIR to the needs of the country. He could not let down Nehru, who believed the government could cater comprehensively to the technological needs of Indians without having to rely on the private sector. The demands on these scientists were consequently intense: Bhatnagar and Vikram Sarabhai passed away at the relatively young ages of sixty and fifty-two, respectively, suffering massive cardiac arrests in their sleep. In Sarabhai’s case, the toll his responsibilities as the steward of India’s space, atomic and electronics programmes took on his health has been well-documented.
There is perhaps also a historical reason why scientists like Bhatnagar and Krishnan pursued seemingly absurd projects such as the solar cooker. The Indian scientific community came of age during the Second World War, when the effects of technology were demonstrably evident to the world. To be sure, India had noted scientists and laboratories well before 1939. But the war years saw the unprecedented channelling of resources and political support towards scientific research in the western and eastern hemispheres, and India was no different. War interrupted British India’s industrial supply chain and jolted its officials into planning for the subcontinent’s defence. CSIR, the premier R&D institution in the country, which Bhatnagar came to head, was created in 1940 to develop ‘substitute materials [. . .] when the German submarine blockade rendered the sea routes unusable for supplies to the eastern war theatre.’
54 Independent India’s scientific policy planning itself owed its origins to a 1943 report by Archibald Vivian Hill, Nobel Laureate and scientific advisor to the British War Cabinet, who was sent by Winston Churchill to assess India’s defence preparedness. Although the war made travel difficult, it helped create an extensive network of powerful scientists with whom Indians regularly interacted: in conference after conference, they were reminded that ‘man’s knowledge [. . .] was fraught with infinite possibilities of good and evil’. With the bombs dropped on Hiroshima and Nagasaki ending the war and ushering in the Atomic Age, India’s own scientists and planners could be forgiven for thinking there was no problem that couldn’t be resolved by technology. With no prior experience in government, or even in the branch of science they were expected to govern—Bhatnagar, a chemist in charge of fundamental physics, Krishnan a theoretical physicist managing industrial applications, Prasanta Mahalanobis, a biometrician overseeing the country’s statistical planning—there were few institutional checks to moderate their enthusiasm or euphoria. After an interview with Mahalanobis in 1957, the German journalist and Nazi sympathizer Giselher Wirsing noted the planner seemed to believe India’s political economy could be ‘built up like human anatomy’.
55
Experiments like the solar cooker were also fuelled by a heightened sense of deprivation, shared among Indian policy planners, of technological know-how. By then, India’s long and ultimately aborted negotiations with Merck and other Western pharmaceutical companies over the manufacture of penicillin in the country had alerted Nehru and his advisors to the problems associated with patented technology. K.D. Malaviya’s inauguration address at the UN solar and wind energy conference, citing the skewed distribution of know-how, reflected this sentiment. This concern was so prevalent that Blackett chose to make ‘Science and Technology in an Unequal World’ the subject of the very first Nehru Memorial Lecture in 1967. With newly anointed Prime Minister Indira Gandhi in attendance, Blackett cautioned that ‘new ideas alone [did] not generate wealth’, but his counsel had neither been heeded in the past, nor would it be in the future.
56 India’s granting permission to Egypt to adopt the solar cooker design at no cost, a decision approved by Nehru since the request was made personally to him by a visiting dignitary from Cairo, reflected not just her solidarity with the Third World, but also her desire to show technological innovation need not be an expensive affair.
In any event, the cooker’s failure would turn India’s, and Nehru’s own, gaze away from ‘niche’ technologies, towards big industrial projects. The major irrigation projects in Bhakra, Hirakud and Tungabhadra were already underway, but the Indian leadership began investing heavily in behemoth projects and set up public sector units to bear their burden. While the Second Five-Year Plan (1956-61) increased India’s overall expenditure by nearly twice, heavy industries received an incredible 600 per cent boost in dollar terms. As Asoka Mehta observed tongue-in-cheek, the second plan would ‘begin the march of the machine in India’. The mantra of self-reliance remained on everyone’s lips, but by the mid-fifties, the irrigation projects had begun to employ foreign contractors at senior levels to finish work on time. The steel plant of Rourkela was handed over to a German firm, Bhilai to the Soviets and Durgapur to a British business.
The solar cooker project burnt the fingers of India’s scientific establishment in its attempt to appease politicians and pander to popular sentiment. With Indian scientists drawn consequently towards the ‘pure sciences’, the Prime Minister became disillusioned with institutions he once described as ‘temples [. . .] built for the service of the motherland’.
57 In 1955, during his annual speech to the Indian Science Congress, Nehru subtly hinted that laboratories had an ‘ivory tower’ attitude towards research, and that their practical applications were not coordinated with the ‘big plans of development’.
58 Two years later, addressing the directors of CSIR laboratories, the Prime Minister acknowledged the importance of ‘fundamental research’ but warned that ‘scientists must bear in mind the immediate needs of the country’.
59 By the time Nehru delivered his last address at the Golden Jubilee of the Indian Science Congress in 1963, the CSIR had become mired in controversy over senior appointments. ‘All is not well with the national labs,’ Nehru declared, turning the page on his once-cherished relationship with CSIR.
60 In the final phase of his life, Nehru was deeply frustrated by a national endeavour to channel technology for development that he personally oversaw.
The solar cooker did not resurface until decades later, when the joint embargo by some OPEC countries in 1973 raised oil prices and forced New Delhi to take stock of alternative sources of energy. During a visit to the NPL, Prime Minister Indira Gandhi urged its scientists to ‘revive the experiment of harnessing solar energy for daily use’.
61 P.N. Haksar, Gandhi’s confidante and then the deputy chairman of the Planning Commission, would later remark that the days of the solar cooker ‘jokes’ were over, given the advancements India had made in field applications of technology.
62 Public memory of the previous fiasco may have been short and forgiving, but the results were the same this time as well. If euphoria and the pressure to deliver nudged the Nehruvian establishment towards experiments like the solar cooker, planners during this period were swayed by the philosophy of ‘appropriate technology’. But more on that later.
In contrast to solar energy, India’s space and atomic energy programmes occupy pride of place in its modern history. Given the government’s repeated, aborted attempts to manufacture solar cookers, how did these resource-intensive and complex research programmes succeed? Like Shanti Bhatnagar at CSIR, they too were led by individuals (Homi Bhabha and Vikram Sarabhai) who went to great lengths to defend their institutions publicly and wrest considerable resources from national budgets for their operations. Their personal style—both were highly charismatic men who influenced young Indian scientists all over the world to join their missions—should also not be understated. India’s nuclear programme did not contribute at all to nourishing its electricity grids till the Tarapur plant started functioning in the seventies.
63 Yet, for nearly three decades, the nuclear programme enjoyed the patronage of the scientific and political class alike. Successive Prime Ministers, including Lal Bahadur Shastri, who opposed the weaponization of nuclear energy, believed the project to be of national significance, a symbol of India’s advancement to the post-war world. The leitmotif of prestige also contributed to the success of the space programme, which took off after the launch of Sputnik I in 1957.
This combination of individual, institutional and political factors probably nourished the Department of Atomic Energy and Indian Space Research Organization (ISRO), resulting in their success. The solar cooker project did not benefit from the careful and sustained attention that these projects received. The experiment, as this chapter has noted, was driven more by euphoria and political immediacy than any real conviction in the viability of solar energy. Its failure should have prompted Nehru and his advisers to correct course, to turn their resources to supporting private innovation (and failure), and create an environment for collaboration between the Indian scientist and the entrepreneur. No such introspection occurred. By the time Indira Gandhi won the 1971 elections, any meaningful linkages between the scientific community and the political leadership had been ruptured by the untimely deaths of Bhabha, Sarabhai, Bhatnagar and Krishnan. Many renowned scientists continued to work with the government, but Indian science was no longer a distinguished peer of Indian politics: it had become a puppet.
Solar energy is not the only domain where political intervention manipulated and hindered technological progress. But the solar cooker project in the fifties represented an egregious attempt to engineer a narrative of technological self-reliance soon after India’s independence. The law of unintended consequences caught up with it, shaking the public’s faith in Indian science, leaving the scientific class wary of the political leadership, and encouraging future governments to blur the fine line between the genius of science and the madness of politics.
The Plan to Save Asia
‘At one time he had a solution to every difficulty; today he faces a difficulty in every solution.’
—R.K. Laxman, A Study of Nehru

‘The history of international affairs is in many ways the history of technology, India’s current external affairs minister, S. Jaishankar, told his audience a few years ago at a conference in Bengaluru.
64 The veteran diplomat was referring to the fact that new technologies boost the economic and military capabilities of states, which in turn lends them clout in political affairs. In India’s case, the statement holds special significance. Few other countries have had to weather turbulence caused by a churning in international affairs and advancements in technology at the same time. In the eighteenth century, the Industrial Revolution transformed the economic landscape of Europe, but its borders had largely been settled by the Peace of Westphalia over 100 years before. Widespread mechanization made Britain more powerful than the others, and continental powers like France and Prussia jostled for territory with her. But technology then did not present any existential concerns about the survival of Europe. Similarly, at the end of the twentieth century, the ‘dot-com’ revolution created information ‘superhighways’ that threatened to dissolve political boundaries as well as the East–West divide. Nothing of the sort happened: instead, the nineties witnessed the last wave of decolonization, which drew even more lines on the world’s map. For the most part of modern history, technological revolutions have rattled international relations, but never overturned them.
However, when the clock struck midnight on 15 August 1947, technology had singularly altered the course of political history. Scholars today debate whether India would have attained independence at the precise moment it did had the British empire not been on its last legs after fighting an enervating war. We may never know for sure. What can be said with certainty is that the world India was born into was dramatically different from the one that existed just a few years before. The Second World War disrupted the international order as it had existed for three centuries. Western Europe, the political, economic, military and intellectual centre of the world during this time, now lay in ruin. The Yalta consensus of 1945 had already begun to look fragile, paving the way for the planet’s division into ‘spheres of influence’ led by the United States and the Soviet Union. Then, only a few months after its tripartite meeting in the Crimea with the USSR and the UK, the United States dropped fission bombs on Hiroshima and Nagasaki.
The American bombing of Japan ended the conflict. But, along with political disruption, the genie of technology was also let out of the bottle. ‘Fat Man’ and ‘Little Boy’ heralded the limitless and frightening possibilities of the Atomic Age. Thanks to two major wars, man invented technologies that created new cities from the ground up, changed the way we communicated with each other, catalysed industrial processes and enhanced the quality of life. The telephone, invented in 1890, took sixty-seven years to reach 75 per cent of American households. The television, invented in 1948, took seven years.
65 The spraying of DDT, first used to prevent the spread of malaria and typhus during the Second World War, reduced mortality rates in Sri Lanka by an astonishing 42 per cent between 1945 and 1960.
66 The great city of Los Angeles, which employed 15,000 people in 1939, became, within a few years, home to one in forty Americans.
67 Ultrasound technology, deployed at scale during the war for detecting submarines, has since saved millions of lives through its uses in medical imaging. The list of ‘wartime’ technologies that changed humanity is long. They were made possible by massive industrial clusters set up around the world to feed protracted military campaigns. These hubs had to be helmed by qualified personnel. Drawing on their extensive network of laboratories and universities, the belligerents nurtured an entire generation of highly skilled scientists, engineers and technicians. When the war was over, some states had collapsed altogether, but their machines, and the men trained to run them, remained.
Given that the World War gave way to a ‘Cold War’ for political influence, new technologies and the know-how associated with them quickly became valuable commodities. Even before the US’ Central Intelligence Agency came into being in May 1947, President Harry Truman had signed off on ‘Operation Paperclip’ to ferry hundreds of German scientists into the US or Allied occupation zones, where they would be out of the reach of Soviet scouts. As the historian Peter Gay put it, ‘The exiles Hitler made were the greatest collection of transplanted intellect, talent and scholarship the world [had] ever seen.’
68 These scientists—a few of them had also worked closely with the Third Reich’s political leadership—included aeronautical engineers, molecular biologists, organic chemists, nuclear physicists and electronic warfare specialists. Some were quietly resettled in small American towns like Huntsville, Alabama, where under the leadership of Nazi scientists like Werner Von Braun, the US ballistic missile and space programmes were born. The USSR had its own plans to grab German brains before the Iron Curtain descended on Europe. Meanwhile, scientists who led war efforts in Britain, the United States and the USSR had either retired to their universities or migrated to giant corporations that were dedicated to nation-building and preparing the state for the looming ‘space race’.
India, meanwhile, had neither the access to such technologies nor an understanding of the techniques to master them. The exceptional minds who had been put in charge of her scientific and research institutions had no prior experience as administrators. The solar cooker debacle at the NPL would only later underline the importance of scaling laboratory research, gauging the demands of the market, and having a knack for picking ‘winners’ from the industry who could spin off technological breakthroughs.
To be sure, India too had been a logistical base for Allied war operations in Asia, and as such, had benefited from modest industrialization. In the inter-war years, its production of cement and iron grew by nearly 300 per cent.
69 By the time the war began, India had almost achieved self-sufficiency in steel production.
70 But poor financial resources and the lack of British interest in developing tertiary industries effectively stalled any further advancement of the Indian economy. Now free from colonial rule, New Delhi knew no growth was possible without developing key sectors such as agriculture, transport, defence and textiles, all of which needed machines, patented industrial processes and skilled technicians to boost productivity. The pursuit and absorption of new technologies thus became one of the most important objectives of Indian foreign policy, but this goal could not be separated from the political climate, as it were. Choosing technologies in the post-war era, as well as the governments or businesses who would assist India in developing them, was a political decision that came with attendant costs and risks. Before the war, Britain had dispatched the Tizard Mission (led by the aeronautical scientist Henry Tizard) to the United States to offer sensitive technologies like the radar and jet engine free of cost. It was, as a historian noted, the ‘most valuable cargo ever to reach American shores’.
71 Facing the veil of Cold War secrecy that now governed ‘technology transfer’ between countries, India could expect no such generosity.
The politics of importing technologies were also inseparable from the dire economic situation India found itself in. In 1939, India owed nearly $5 billion to the world.
72 The war wiped out the country’s debt, on account of her exports of raw material, iron and steel, as well as services rendered by Indian personnel to Allied forces in theatres of conflict. But whatever wartime surplus she had accrued in foreign exchange was quickly burnt through in the first five years after independence. Beset by drought and famine, India spent heavily on food imports. The rupee was devalued in 1949, resulting in further depletion of her reserves. If, by the end of her first financial year, India’s foreign exchange assets (including gold reserves) stood at $3.3 billion, on 31 March 1952, they had been reduced by half.
73 Except in 1950, when the demand for supplies during the Korean War boosted her exports, India had a balance-of-payments deficit for every year during this period.
74 The deficits were nevertheless kept under control through strict restrictions on imports.
India’s ‘hand-to-mouth’ existence presented a dilemma for her policy planners. The country had to invest in new technologies for its hungry, impoverished and growing population, but could not let such purchases spiral out of control. The import of technologies had to proceed in three ways: through the direct purchase of machine tools and finished equipment; the training of personnel; and the generation of capital to finance the first two goals. The last objective was problematic, as the International Monetary Fund observed in its first report on India: there was simply no way the country could boost productivity and generate money for technology acquisitions on her own.
75 She needed foreign assistance, but unchecked borrowing could in turn balloon her foreign deficit. Economic planning helped identify sectors that needed immediate attention from the exchequer, but at least a third of the investment sought under the First Five Year Plan had to be financed by external sources.
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Money in the post-war world was not easy to come by. Britain, which had been India’s principal trading partner, consuming nearly 60 per cent of her products and services, was heavily in debt. On the eve of Independence, it was London that owed New Delhi to the tune of $5 billion (1.9 billion sterling).
77 In any case, Britain was unable to supply the resources India needed for nation-building. The United States, on the other hand, could. However, the Truman administration had already pledged itself to the reconstruction of Europe. In June 1947, US Secretary of State George C. Marshall delivered the ‘ultimate commencement address’ at Harvard University, announcing American plans to provide Europe with $17 billion dollars in four years. After this extraordinary commitment, there was little appetite in Washington D.C. to become the guarantor for development in the rest of the world.
The Marshall Plan was not born of humanitarian considerations alone. By the end of the war, the United States was manufacturing an incredible 60 per cent of the world’s total output. The widespread devastation of Europe meant American exports, a large chunk of them being food and machines, were soon going to run out of buyers. The Marshall Plan was a crafty attempt to resuscitate European economies and create captive markets for US products. In the process, of course, the plan would also contribute to staving off Soviet influence in the continent. The US State Department’s grim diagnosis that compelled President Truman to act—‘if living standards [in Europe] were to be lowered, there would be revolution’
78—applied equally to Asia. But decolonized Asian economies had neither the mature political institutions that could weather a major crisis nor any purchasing power to speak of. As a result, they received very little attention from the US.
Britain, meanwhile, faced a different problem. Not only had its ‘sterling area’ debt to India, Australia and other former colonies increased significantly during the war, it was ratcheting up an annual balance-of-payment deficit of $2.5 billion against the United States. As the Marshall Plan’s biggest beneficiary, the United States offered London a low-interest loan of $3.75 billion, but the money came with a rider: Britain had to make the sterling convertible ‘into any other currency’.
79 The practical effect of such ruthless American statecraft was that the United States would gain market access to the former colonies, while Britain’s reserves would erode as these economies converted sterling assets into dollars for purchases. Indeed, with one month to go before India formally attained independence, Britain’s gold reserves were valued at $2.5 billion. Had New Delhi alone switched trading partners overnight, the British economy would have collapsed. Unsurprisingly, Britain suspended—with tacit approval from Washington D.C.—sterling convertibility a month after the Anglo-American Loan Agreement was sanctioned, fearing precisely this outcome. With its production capacity also steadily declining, Britain knew its vaunted empire was headed towards economic and political stagnation. It sought therefore to preserve political leadership in the ‘Anglosphere’ by creating multilateral institutions like the Commonwealth.
This perfect storm of circumstances—Cold War secrecy associated with technologies, her own lack of financial resources and the political motivations driving international aid—threatened to upset India’s plans to modernize the economy. So, when the foreign ministers of seven Commonwealth countries—Australia, Britain, Canada, New Zealand, India, Pakistan and Ceylon (Sri Lanka)—met in January 1950 for the first time in Colombo, the Indian government did not have high hopes. The meeting was significant for being the first high-level discussion of the group to take place in Asia, but it was also shadowed by geopolitical developments. The Commonwealth was divided over the question of recognizing communist China as well as Bo Dai’s government in Vietnam. On the first issue, India believed Mao Tse-Tung’s party represented the legitimate aspirations of the Chinese people. In Vietnam (or Indochina, as it was called then), New Delhi supported Ho Chi Minh’s claim to government over Emperor Dai’s regime, which France and the United States had propped up. Nehru was also under considerable pressure to sign the San Francisco Peace Treaty with Japan, which India had been resisting on account of its provisions permitting occupying US forces to stay in the island. Above all, New Delhi was struggling to limit international attention on Kashmir after the UN Security Council in 1948 sought a ‘free and fair’ plebiscite on its accession to India. It was inevitable that Commonwealth meetings, in no small part due to Pakistan’s urging, would raise the Kashmir dispute time and again.
Somewhat unexpectedly, the foreign ministers’ meeting of 1950 turned to the question of financial aid, and decided to set up a consultative body that would coordinate technical and monetary assistance to Asia. This proposal too was not without its share of political considerations. By routing technology transfers to Asian economies through the ‘Colombo Plan’, as it came to be known, Britain wanted to ensure they did not suddenly draw down or convert their sterling balances into capital assets. The sterling reserves, which were surpluses owed rightfully to former colonies, could also be ‘packaged’ as aid measures. And finally, such transfer of know-how and equipment under the aegis of the Commonwealth would boost its political appeal, which London desperately wanted. Australia, meanwhile, saw decolonized states in South and South East Asia as ‘frontiers’ vulnerable to communism. Canberra was interested in efforts to ‘strengthen the spine of resistance from Delhi to Djakarta’.
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But the plan needed American support. Relations between India, who would be the most important recipient of aid under the Colombo Plan, and the United States during this period were lukewarm. Truman’s ‘Point Four’ programme of 1949 to share ‘the benefits of scientific advances and industrial progress’ with developing countries did not, at the time, help India in any meaningful way. India’s ambassador to the US and Nehru’s sister Vijayalakshmi Pandit caused a furore in Parliament for her alleged remarks that Point Four aid to India was so meagre as to be ‘ridiculous’.
81 But this was the price New Delhi had to pay for the pursuit of an ‘independent’ foreign policy. For economic reasons, India and the United States could also not agree on a treaty on ‘friendship, commerce and navigation’, and the US President was personally upset at Nehru’s refusal to sign the 1951 peace treaty with Japan.
At the persuasion of British diplomats, who sought to modulate purchases of American technology from sterling reserves, the United States agreed to join the Commonwealth meeting as an observer. Canada too played a crucial role in convincing the Truman administration. Led by internationalists like Lester Pearson and Arthur Menzies, Canada was living the ‘golden age’ of its diplomacy, and the government in Ottawa was genuinely invested in the stability of Asia. Most importantly, the blessings of her powerful neighbour would induce political and financial confidence in the Colombo Plan among the Canadian public.
With the United States watching from the sidelines, the Colombo Plan was thus forged, giving each country until later that year to chart a six-year ‘wishlist’ for financial assistance and technological aid. India’s Planning Commission, set up in June 1950, scrambled to create this list within a few months. Ultimately, the Colombo Plan members agreed to contribute, as a sum of their individual contributions, $5 billion from 1951 to 1957. Three-fourths of this amount would go to India: for all practical purposes, this was a scheme with Delhi at the front and centre of its vision. How the Indian government navigated its implementation would determine its technological advancement by the end of the decade.
The Colombo Plan became the basis for fulfilling some of the most important technological projects ever undertaken by India. It stands to the credit of Indian diplomacy that commitments under the Plan were extracted without significant concessions, through ‘structural adjustments’ to the economy, or political support for Cold War initiatives. The projects themselves, whether in the form of direct acquisitions, technology training programmes or collaborations with other research institutions, were so consequential that it is difficult today to imagine India without them.
Take the Plan’s role in the modernization of Bombay, for instance. Among the first tasks for planners in independent India was to develop her cities. Urban clusters that drew labour and capital from across the country were critical to the country’s industrialization and economic growth. Bombay was even then the financial capital of India, but the city struggled to address its transportation requirements. Its supply of raw materials and food too were affected because they had to be ferried in bullock carts from outside the city, and often perished before reaching their destinations. Under the Colombo Plan, in 1952, Canada delivered 1500 automobiles to the Bombay State Transportation in what would be, at the time, India’s largest acquisition of its kind. The automobiles, mostly trucks, buses, trailers and tractors, were built by the Ford Motor Company’s subsidiary in Canada and financed by a $5 million gift.
82 New Zealand, in turn, supplied sixteen rail and road tankers that would transport milk from Aarey colony in Bombay’s outskirts.
83 These acquisitions and gifts were valuable as India’s automobile industry was in its infancy at the time, and it wouldn’t be until the end of the decade before the first diesel engine truck rolled off her factory floors.
The supply of milk to Bombay, in particular, was a vexatious issue that the Colombo Plan helped mitigate through technological interventions. In fact, it would not be an exaggeration to say the Plan contributed modestly to seeding the ‘White Revolution’ of the seventies. With Bombay’s population steadily rising after Independence, the city could not rely on Aarey’s milk supply alone. At least two-thirds of Bombay’s needs were met by the colony, but the city began to rely increasingly on Anand, a small district in Gujarat, to supply the rest. The Kaira District Co-operative Milk Producers’ Union was created in 1946, and sought initially to offer whatever ‘surplus’ milk it produced to Bombay’s residents, nearly 300 miles away. The dairy farmers in Kaira soon realized the city had an insatiable appetite: four years after it was set up, the cooperative had increased production from 60 gallons to nearly 200 gallons of milk every day. By 1954, driven solely by the demands of Bombay, it was churning out 11,000 gallons per day.
84 This staggering rise in production could not be maintained unless the outdated dairy machinery in Anand, installed during the First World War, was replaced. Through funds and technical assistance from the Colombo Plan, more pasteurizing and processing plants were set up in Anand. By the end of the decade, the cooperative, which had come to be known as the Anand Milk Union Ltd (Amul), had increased its capacity manifold. To preserve and convert milk into other dairy products, India once again sought help from the plan’s donors for creaming, milk powdering and condensation technologies, transforming Anand into a full-fledged cooperative. Leading the district’s transformation was a young man from Calicut, who, as a thirty-year old, was himself dispatched by Nehru to New Zealand under the Colombo Plan’s technical exchange programme to study its dairy sector. In 1970, Verghese Kurien would mastermind Operation Flood and change the face of the cooperative dairy business in the country.
Scant milk supply was not the only problem that Indian cities faced—processed food was urgently needed for their hungry populations. Almost a decade later, Colombo Plan members Australia and Canada would come together to assist India in the setting up of nine baking factories, giving birth to the Modern Bakery chain.
Perhaps the greatest legacy of the Colombo Plan will be its training of thousands of Indian scientists and engineers like Kurien through exchange programmes and collaborative projects. In the 1950s, the first major wave of migration and ‘brain drain’ of Indian talent to US shores hadn’t begun yet, but Nehru was already exasperated by the problem. In a letter to his ambassador in the US, G.L. Mehta, Nehru bemoaned the rising number of students going to the US: those who did return, he wrote, would complain about the lack of technological resources to do their job properly!
85 Finding skilled labour and expertise for India’s giant infrastructure and development projects was a difficult proposition, but the Colombo Plan made things easier. In the first few years of the plan, India sought nearly 700 experts to train its engineers in building and handling new technologies: mostly agriculturists, mechanical engineers and medical researchers. Some of them had an immediate and visible impact: the conversion of telephone exchanges in Calcutta from manual to automatic switching was made possible through a collaboration between the British and Indian Postal Departments, saving crores of rupees on infrastructure and operator costs.
86 When the Indian government decided to build its second shipyard in Cochin, planning for the site and its equipment was assisted by a team of British engineers visiting under the plan.
By lending technicians or technologies, the Colombo Plan played an important role in realizing almost all of India’s major nation-building projects—‘temples of modern India’, as Nehru referred to them. Britain trained our engineers at the Durgapur steel plant and the Hirakud dam; Australian heavy machinery and engineering helped construct the Tungabhadra dam; and Canada supplied India its first heavy water reactor, CIRUS. The Colombo Plan was not the only programme of its kind. The Soviet Union too provided India with technological assistance for some projects such as the Bokaro steel plant, but the scale of the Colombo Plan was unparalleled.
Then there were the institutions that promoted research in science and technology. Through the Colombo Plan, New Zealand contributed a seed grant of $5 million for building the All-India Institute of Medical Sciences. The crown jewel in the Indian Institutes of Technology, IIT-Kharagpur, was financed and equipped by a multinational effort, drawing partly from the Colombo Plan donors. IIT-Delhi was almost entirely financed by the UK under the plan.
Assistance under the Colombo Plan may not be comparable to the high-profile, no-strings-attached transfer of radar, microwave or jet propulsion technology by the Tizard mission to the United States, but it was invaluable to India’s developing economy. New Delhi needed technologies that enhanced its food production, increased the safety of its housing and physical infrastructure, aided the faster, more efficient travel of its people and goods around the country, and improved its communications networks. The Colombo Plan, as this segment illustrates, made modest but indelible contributions to all these goals. What’s more, India under Nehru creditably extracted such technologies from Western countries while maintaining its political autonomy. This was no mean feat. India’s development was closely followed by Afro-Asian states, and had Delhi chosen simply to ally with the US or join the Western ‘bloc’ to secure its economic advancement—as neighbouring Pakistan did in 1954—it would have lost credibility among nation-states that had just shrugged off colonial rule. The exposure of domestic markets to foreign businesses under the rubric of the Colombo Plan would also have led to political dependencies. Most European beneficiaries under the Marshall Plan were welded into the North Atlantic Treaty Organization (NATO), the military bulwark against Soviet aggression. But NATO has today become a permanent fixture, outliving its stated Cold War purposes and also causing consternation among many European interlocutors for its limiting of their strategic autonomy.
In the final analysis, it is impossible to ignore the political and economic headwinds that independent India had to navigate to purchase or develop technologies for nation-building. Nehru’s cautious, even suspicious, attitude towards private capital restricted the room for Indian industry to absorb advanced machinery that could expand, diversify and economize production. But it was not as if such technological investments, whether in the form of financial aid or know-how, were readily available. India was born into a world where technology was joined at the hip with international politics, and offers of its transfer from the United States or Soviet Union invariably came with strings attached. Nehru’s extraordinary diplomacy helped cut (or at least, loosen) those strings, and blunt some of the political consequences that befell other developing countries that tried to secure modern machines from the Cold War adversaries. But with its heavy emphasis on the public sector, the Colombo Plan also strengthened the role of the Indian state as the mediator between technology and citizen. Almost every major initiative under the plan focused on a government agency or institution as its receptacle for funds. Nehru conceived a state that would create the material and intellectual infrastructure for technological advancement, and the Colombo Plan was a stepping stone to realizing this vision. As long as the Indian economy was in its infancy, it was indeed true that only the state’s resources could nurse it to adulthood. But the private sector’s marginalization in the Nehruvian blueprint left the government the sole arbiter of India’s modernization—and by extension, of its technological advancement. The economic legacy of Nehru is today the topic of robust, passionate and even bitter contemporary debate. Equally important is his technological legacy. The state’s regulatory hammer, which took the form of a ‘License Raj’, was the primary barrier between new technologies and the Indian market till 1991. But the controls that the government exercised on technological advancement were not merely economic in nature. Following Nehru’s death, the state also hijacked social and cultural debates on technology, lending it extraordinary ability to craft and twist popular perceptions of machines. Some blame for this unfortunate development must lie at the feet of India’s first Prime Minister. Nehru’s quest to create a scientific temper is rightly lauded for creating a vaunted class of scientists and engineers in India, but it also ceded moral and psychological space to the government to tell the public what the ‘right’ view of technology was. Nehru’s naive faith in the instructive capacity of the state to promote ‘good’ technologies and techniques would be misused by his successors. Indira Gandhi told her electorate to be sceptical of technology, while her son, Rajiv, wanted the public to embrace it. As this book details, on both occasions, the government’s attempts to forge a politically motivated bond between machines and Indians were unsuccessful.
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THE AGE OF DOUBT
The Babus Step in
‘The worst decision is one that is wrought by consensus from diverging views and opposing arguments.’
—Ravana in ‘Yuddha Kandam’, Valmiki Ramayana

In 1963, the Bombay office of the Life Insurance Corporation (LIC) of India installed a computer on its premises. By then, a small but elite section of the public had already become acquainted with the concept of digital computing. The Indian Statistical Institute (ISI) in Calcutta used one imported from Britain, and ‘TIFRAC’, India’s first indigenously built computer, had been commissioned by Prime Minister Jawaharlal Nehru in Bombay’s Tata Institute of Fundamental Research (TIFR) just a few years ago. But the LIC’s induction of a ‘computer’—or more accurately, an advanced data processor—was the first by an Indian company, that too a public sector undertaking. The Indian subsidiary of Standard Oil, the American corporation, was the only other commercial entity using a computer at this time, for its refinery off the Bombay coast.
1 If TIFRAC and the computer at ISI were sources of national pride—the latter was called an ‘electronic brain’,
2 although it possessed neither artificial intelligence nor any great computing ability to speak of—the reception of the LIC’s computer was nothing short of hostile. Local protests by trade unions against ‘job-eating’ computers gathered momentum in the mid-sixties, escalating into a polarizing national debate on the merits of ‘automation’. Computers may have been the catalyst, but were only one target of the anti-automation protests: government records of 1965 show there were barely thirty such systems operating across the country.
3 Unionists and ordinary employees were in fact taking aim at any industry or business using machines that rendered humans dispensable. This included, for instance, automatic telephone exchanges and baking factories that were set up with the help of the Colombo Plan. For a moment, it seemed the technologies that were brought in through skilled diplomacy and carefully nurtured by the government of India were being rejected by its own citizens.
Calls soon arose to amend the country’s labour laws to compensate job losses on account of new technologies. Eventually, the government was compelled to set up a committee to examine the consequences of automation on Indian labour. The Dandekar Committee, which submitted its report in 1972, recommended that no commercial entity install a computer without first ‘justifying’ its use to employees and their trade unions. This, despite the committee’s own conclusion that the use of computers in establishments such as the LIC had only a marginal effect on employment.
4 Policies across developing countries in the seventies were experiencing a steady leftward movement, but even by such standards, the requirement for businesses to justify installing computers was an astonishing prescription. The Committee had among its ranks prominent industrialists like Naval Hormusji Tata, who were left with few options but to agree to the recommendations.
The anti-automation debates of this time seeded contemporary discussions on ‘jobless growth’ in India. Robots capable of ‘learning on the job’ threaten today to disrupt the livelihoods of many who subsist on unskilled or semi-skilled labour. Sophisticated algorithms may even replace Indians in hermetic disciplines such as law or journalism. But more on that later. It is worth asking why, if the Nehru years injected a fervent scientific temper, the popular understanding of new technologies in India from the sixties onwards was characterized by ill-informed rhetoric and outright animosity. Why were India’s scientific achievements in computing celebrated, but the application of those same instruments for public use criticized?
The roots of India’s rage against the machine lay in the years following Independence, culminating in the 1962 war with China. As Prime Minister, Nehru encouraged his scientists and gave them extraordinary freedom and resources to pursue pet projects. But scientific endeavours of nation-building were conducted in the rarefied environs of laboratories, and far from the public gaze. Projects such as the solar cooker sometimes percolated down to ordinary folk, but were also quickly withdrawn given their inability to scale for the market, or perform for Indian conditions. Even as he gave a long rope to his technocrats, Nehru had a different agenda for the public: one that emphasized projects such as the Community Development Schemes, through which villages and small municipalities would learn to operate new technologies. To be fair, the Prime Minister’s view was consistent. Both with scientist and citizen, he emphasized the importance of mechanically or scientifically ascertaining the working of new and unfamiliar machines. Absorbing technologies incrementally was also a political move—given India’s limited foreign reserves and purchasing power, she could not afford to indulge in large-scale consumption. Whatever financial resources available were therefore channelled towards buying capital assets to create a big industrial base from which smaller sectors could be spun off. That was the theory, at least.
Unfortunately, and as sections of this book have highlighted, Nehru’s attempts to carefully cultivate elite and non-elite perceptions of technology stumbled. India’s nuclear programme, which Bhabha steered till his untimely death in 1966, was a rare success, but the national laboratories became mired in allegations of mediocrity, favouritism and corruption. The Community Development Schemes also failed to leave a mark, and would be wound up soon after Nehru’s death. The Colombo Plan and other international aid mechanisms did contribute to technological advancement, but their greatest successes were in training experts and setting up institutions like the IITs, whose modest impact would not be felt until decades later. The first batches of students began graduating from IITs around the same time the United States eased its immigration policies, generating a ‘push-and-pull’ dynamic.
5 There were just not enough jobs in the Indian market for these highly qualified engineers, given the stunted growth of the private sector. And just as their bleak economic prospects at home forced IITians to look elsewhere, the Lyndon B. Johnson administration threw open America’s doors for migrants through the Immigration and Nationality Act of 1965. The rest, as they say, is history. Nehru’s vaunted institutions of excellence gradually became feeder networks for US corporations, with more than half their graduating classes in the sixties leaving India’s shores to settle abroad.
Meanwhile, the programme of large-scale industrialization, initiated seriously by the Second Five-Year Plan, continued apace. As a result, by the end of its first full decade as an independent country, India had a lot of turbines, metallurgical equipment and mining machinery, but few motorbikes on the road, air conditioners in offices, tractors in farms or televisions in homes.
6 Except for reading about it in newspapers, journals or magazines, most Indians had not come face-to-face with technology in any meaningful way.
India’s debilitating defeat in its war against China, which laid bare her technological inadequacies, only made things worse. The scientific community realized it had lost valuable time ‘cooking’ up fantastical schemes, while neglecting matters of strategic importance. The technocrats sought therefore to quickly and aggressively embrace sectors such as electronics that could enhance the country’s security readiness. As for the Indian public—hitherto made to wait patiently for the benefits of technology to reach them—it must have been stunning to listen to news of American guns and artillery being air-dropped over Calcutta.
7 The war reinforced a perception that technology was essentially the preserve of powerful states, and beyond India’s grasp. It had literally fallen from the skies during a moment of crisis, as if offered by the gods in response to the country’s prayers. The Age of Innocence was over.
A great psychological and material distance thus came between the citizen and machine. The Indian state should have intervened at this stage to bring them closer, failing which popular attitudes towards new technologies would become caricatured or fear-inspiring. Unfortunately, it failed to step up to this task. The personal and political toll the war and the defeat took on Nehru himself is well-documented, but equally important is the effect it had on the way the Indian government crafted science and technology policies. In 1963, the laissez-faireists of the Swatantra Party brought a no-confidence motion in Parliament against the Congress, chastizing, among other things, Nehru’s reluctance to put technology to consumer and agricultural uses.
8 Facing an onslaught of criticism for its handling of the war and neglect of national security, the government did not correct course but further closeted its decision-making on technology.
Political scientists use the term ‘path dependence’ to connote how, over the lifetime of an institution, some decisions made in the past tend to become ‘sticky’, making it difficult for individuals to go back and reverse their consequences.
9 These crucial decisions influence the way said institution grows or responds to challenges, and deviations from expected behaviour become more costly for it as time progresses. ‘Path dependence’ may explain political events—such as early decisions to institute democracy in a country, which frustrate subsequent autocrats seeking to bend rules to their will—or economic ones, like incremental policies of deregulation, from which a state struggles to recapture lost influence on the market.
Path dependence certainly explains some of the ways in which the 1962 war shaped the trajectory of electronics in India, and how that, in turn, influenced popular opinion of computers and automation technologies. Since its institution in 1954, Bharat Electronics Ltd (BEL), the country’s main electronics manufacturer at the time, had struggled to take off. Although the Second Five-Year Plan emphasized industrialization, the electronics sector had been allocated only a modest budget. By most accounts, BEL was unable to cater to its primary buyer, the defence sector, or to manufacture electronic components for ‘civilian’ technologies. To be fair to the company, there was little demand for the latter given tight restrictions on importing consumer goods. Allegations arose in Parliament that BEL’s plants were lying idle, which were fended off by V.K. Krishna Menon, the country’s defence minister (It is worth remembering this was the period when the country’s ordnance factories were churning out espresso machines, with a view to ‘maximizing’ productivity.
10 The government’s political energies were mostly spent trying to justify its heavy spending on industrialization, leading to such bizarre outcomes). The defence ministry and BEL were constrained by market factors as well as their inability to forecast national security requirements. Krishna Menon was neither a visionary nor a strategist. In contrast, India’s nuclear programme, which also needed electronic components, quietly arranged its own supply chains, developed (modest) indigenous capability, and distanced itself from the defence ministry. This was possible on account of Homi Bhabha’s influence and stature within the government. Decades later, the Caltech-trained rocket scientist Satish Dhawan would successfully use the same strategy to insulate and develop the country’s space programme on its own terms.
India’s loss in the war with China was therefore a rude awakening for the slumbering public sector company. Krishna Menon was asked by the Prime Minister to relinquish charge of the defence ministry, although he retained control over the defence production portfolio, and oversight of entities like BEL.
11 But the genie was out of the bottle: the war catapulted India’s electronics deficiency into public consciousness. Almost every major system or weapon used in modern warfare relied on sophisticated electronic instrumentation, which India lacked. The acute lack of radar and communications systems was especially embarrassing for the government. The Nehruvian policy of tight controls on technology imports did not help. A transistor made in Japan cost Rs 1 at the time, which after customs and other duties sold in the Indian market for nearly four times that price.
12 The task of modernizing India’s defence was impossible without first creating a manufacturing base for primary components like diodes, transistors, radio receiving valves, capacitors, etc. Easing imports alone was unsustainable in the long run.
No less than ten days after the war, therefore, the Union Cabinet constituted a working group to review the state of electronics production in India. The group, headed by a senior member of the Atomic Energy Establishment (AEE) in Trombay, was probably the first high-level, inter-ministerial gathering of officials to discuss practical applications of technology. Of its eleven members, three were uniformed men, indicating the importance and urgency with which the defence establishment approached this discussion.
13
Through its membership, the working group reflected, almost exclusively, the priorities of the state. Aside from the military, there was a smattering of physicists from the NPL, the AEE and the Central Electronics Engineering Research Institute. A lone bureaucrat represented the transport sector while some others were dispatched from the Post and Telegraph office. Enveloped by the fog of war, it was difficult for the committee to address the development of consumer electronics, much less examine the social or behavioural consequences of new technologies on public life. Its deliberations were closed to the public and rarely reported in the national press.
With the setting up of this working group, the Indian state crossed the rubicon. Its style and methods would come to dominate the government’s approach to technology policies for the next three decades. In 1964, the sociologist Michel Crozier published The Bureaucratic Phenomenon, a magisterial assessment of French officialdom during the height of European post-war reconstruction.
14 The book, today considered canonical literature by management gurus and political scientists alike, helps understand why government agencies develop unique cultural traits and ways of working that are not immediately comprehensible to an outsider. Bureaucracies, Crozier wrote, tended to display ritual behaviour by creating ‘peer groups’ such as expert committees, commissions and working groups. To the public, these groups were stocked with competent administrators and practitioners capable of tackling an issue head-on, but in reality their objective was to promote internal cohesion and solidarity. The group asserted ‘its own functions [to be the] the most crucial for the success of the whole organization’, and pretended that ‘their partial objective is an end in itself’, Crozier argued.
15 In this self-sustaining manner, bureaucracies become resistant to external pressure, inflexible in their response to crises, and averse to decentralized decision-making.
The Cabinet’s working group on electronics set in motion what Michel Crozier termed ‘le cercle vicieux bureaucratique’. The tyranny of government committees and working groups is not a phenomenon confined to science and technology alone. But the historical reasons that triggered the ‘ritual behaviour’ of peer-group formation in this domain is important. They help trace the lineage of India’s technology policies, and the effect they had on public attitudes. Framing national debates on electronics with the backdrop of a lost war strengthened the hands of certain actors and organizations within the Indian government who favoured secrecy, promoted unrealistic but politically expedient timelines, and the virtual monopoly of the state in technology production. These included not only the armed forces but also Indian scientists, who were used to being their own masters and by then, had become far removed from the market. If its public excoriation after the 1962 war prompted the government machinery to huddle and close ranks, the external environment too favoured such a strategy. The world was still in the grip of Cold War secrecy that kept advanced technologies out of the reach of independent India—that culture seeped down to the national level. Indian scientists often did not know what their peers in other government agencies were up to. The 1962 war also aggravated the atmosphere of suspicion and hostility to foreign businesses, leaving state-owned electronics enterprises as the only option on the table.
Whatever the ‘right’ reason was, the Union Cabinet’s working group gave way to other, similar entities, which, in turn, spawned more of their kind. The government in August 1963 set up another committee to assess the ‘total electronics requirements of the country’.
16 Unlike the previous one, this gathering was led by the éminence grise of the scientific establishment and had among its ranks Homi Bhabha, Vikram Sarabhai, A.S. Rao and S. Bhagavantam. Bhabha chaired the group, and inducted two representatives from the All India Radio, acknowledging the importance of electronics to consumer appliances like radios and other forms of entertainment. In most part, however, the composition of the Electronics Committee mirrored that of its predecessor working group.
The Bhabha Committee report remains the constitutional document for the electronics sector in India. In meticulous detail, it listed primary components urgently needed in sectors such as transport, defence and communications, and identified existing manufacturers across the country. The report was so thorough, it even drew up lists of companies supplying minor products like loudspeakers and microphones. The committee sounded the right notes. Despite the lingering shadow of the war, the report stressed there was no way to separate the manufacture of civilian technologies from their counterparts for military use. It acknowledged, crucially, the problems associated with licensing technologies—by the time regulatory approvals rolled in and the production of a licensed technology had begun, its second or third-generation variants would have appeared in the market, leaving India with an obsolete product. The report also acknowledged the problem of economies of scale. Manufacturing electronic components requires considerable investment at the start, that can only be retrieved when output exceeds a certain threshold. Upon crossing that barrier, per-unit costs decrease, turning profits for the company. In India, the demand for civilian technologies was so low that no one wanted to manufacture these components at scale. Most businesses preferred to import finished parts in small batches, burdening the country’s external debt.
These problems, which the committee dutifully identified, were all technical, but their solutions were either social, political or economic in nature. The growth of the electronics sector depended ultimately on the Indian public’s demand for new technologies. Were more households to listen to radios or tune into television programmes, and more businesses to install computers, and more individuals to travel by flights and trains, these sectors would grow, generating a concomitant demand for nuts-and-bolts components. In Western economies, technological innovation was spurred by a mix of private demand and hefty public investment, made available through programmes like the Marshall Plan. The predominantly agrarian population in India, large sections of which were still illiterate, could not be expected to prop up consumer demand for new technologies. On the other hand, the Indian state too did not have the deep pockets to modernize public infrastructure with the latest electronic equipment. The political class could have staked its leadership on heavy borrowing and investment in new technologies—as had happened in Meiji Japan or Taiwan—but Nehru was in his twilight years, and in any case, not inclined towards such a strategy. His successor, Lal Bahadur Shastri, was even less interested in technological pursuits. What the committee could have done under the circumstances, then, was to earmark certain spheres of activity as ripe for technological interventions—taking into account their ease of adoption by the general public, clear economic benefits and popular appeal—and let these factors determine the quantum of investments. Agriculture, communication and entertainment were very clearly three such sectors. To be sure, the growth of India’s defence, nuclear and space programmes could not be demand-driven, and needed a certain amount of risk-taking and foresight. For the other sectors, the committee could have explored how public demand for new technologies would mould the growth of the electronics sector.
But where it saw a technical problem, the committee offered a technical fix. Its recommendation was to create ‘design and development groups’ in Indian plants that could modify licensed, foreign techniques of manufacturing for local conditions. The goal, as the group articulated it, was the complete indigenous production of all vital electronic components in the country. It did not specify how the government would convince foreign companies to part with intellectual property, or where it would find the significantly large number of competent personnel to populate such groups. Its attitude towards new technologies was one of unyielding optimism. ‘Computers are leading to the development of a new outlook and a new scientific culture,’
17 it claimed, even as protests against those installed at the LIC and elsewhere snowballed across the country. In fact, the anti-automation protests that began parallel to the committee’s deliberations appear to have had no impact on its members. The report concluded India would absorb over 5000 small and medium computers within the next ten years, by which time it would be ‘entirely self-sufficient’ in manufacturing these machines.
In hindsight, it is difficult to ascertain whether the committee’s recommendations were the result of wishful thinking or the bureaucracy’s enthusiasm to say what its political masters wanted to hear. Five decades later, the country is still not self-sufficient in the manufacture of semiconductors, let alone other parts or accessories of the modern computer. Perhaps, some in the committee genuinely believed it was possible to wean Indian electronics away from foreign assistance and develop expertise and production at home. Bhabha and Sarabhai had both demonstrated an ability to attract doctoral students from universities abroad, and led teams that adapted foreign know-how to Indian settings. Indeed, it is tantalizing to think what might have become of India’s electronics programme had Bhabha survived the plane crash on Mont Blanc that killed him and 116 others travelling on AI 101 from Bombay to London. At the time of his death in January 1966, the committee had prepared its report, and was ready to submit it to Indira Gandhi, the new Prime Minister who took charge the same month. Sarabhai too would pass away five years later, his health consumed by a frenetic and highly stressful professional life that refused to slow down. The two men were the last of Nehru’s scientific vanguard, and their passing left India’s technology programmes at a crossroads.
The Electronics Committee’s prescriptions on self-reliance became sacred cows for the Indian government. The first policies requiring foreign manufacturers to license patented technologies and set up local plants were adopted less than a year after the committee turned in its report. These requirements were initially resisted by companies such as International Business Machines (IBM), which at the time dominated the computer market and made hefty profits by selling refurbished or older generations of data processors to clients like the Indian Railways. In 1978, IBM would exit India after negotiations with the Indian government on these issues broke down: the fractious climate of anti-automation did not help its cause.
The committee’s report, true to Crozier’s hypothesis, created a ‘Big Bang’ moment for Indian bureaucracy that launched thousands of satellite bodies to regulate and monitor new technologies. Electronics, once the remit of the defence ministry, moved to the Prime Minister’s Office (PMO) during Indira Gandhi’s term. The Department of Electronics and the Electronics Commission, both of which reported directly to the PMO, became the most influential policymaking groups in this space. A committee on mini-computers was soon set up to examine the needs of small and medium-sized businesses, while the Electronic Corporation of India Ltd (ECIL) was created in 1967 to comprehensively address India’s demand for primary components. The state became the regulator, producer and the biggest consumer of technology, holding conflicting roles that it has yet to relinquish. With the creation of each new committee, the largely opaque decision-making process became one more step removed from the public, with the result that the state and the citizenry’s understanding and approach towards technology began to diverge, and often, clash with one another.
A brief digression on the cultural impact of the 1962 war on India’s scientific establishment is in order. History is replete with accounts of the transformative effect of technologies on warfare: if gunpowder, artillery and steamships dominated the battlefield until the twentieth century, later innovations in air power, electronics and atomic energy held sway, but also made wars incalculably more destructive. More recently, the use of unmanned aerial vehicles and sophisticated cyber weapons has made conflict impersonal, distant and ‘dirty’. The effect that wars in turn have had on technological development, and its effect on politics and society is less well-studied. The Second World War and the ensuing Cold War turned the United States’ attention towards military spending and modernization. A cohort of private corporations, sucking up talent from national laboratories with offers of fat pay cheques, made the American state its primary client. It wasn’t just the defence companies producing guns, missiles or fighter jets that profited from war, but also those in industries such as plastics and chemicals: the Dow Chemical Company, for instance, was the biggest manufacturer of napalm for the US government during the Vietnam War. Universities too, egged on by the federal government, began to focus on research projects of military significance. In 1962, 90 per cent of all US government funding to academia was directed towards projects in the defence sector: J.D. Bernal called it the ‘militarization of science’.
18 Policymakers worried, then, whether wars were funnelling resources from potential technological breakthroughs in healthcare or education. President Dwight Eisenhower gave the problem a name, warning Americans of the growing influence of the ‘military-industrial complex’.
19 The clout of private corporations was of concern, but equally significant is the impact these wars had on government machinery. The US Department of Defence is today the largest employer in the world, with nearly twice the number of personnel as the Indian Railways. More importantly, the wars America found itself in inured decision-makers to violence, with the result that the use of force is almost always on the table as an option for a US president to consider while responding to a major crisis. Developments in technology were geared to minimize the impact of military tools on American assets, but nevertheless be decisive in its application. In other words, technological advancement nurtured a political and cultural insensitivity to violence, which American governments and society have found difficult to shake off.
The 1962 war similarly moulded the Indian government’s thinking towards technology. For all the reasons mentioned here, the bureaucracy took upon itself the task of modernizing the country’s electronics sector. The government’s policies, however, reflected its own interests and not of the public it served. In 1971, the share of electronics used in consumer products constituted barely 30 per cent of all output in the sector.
20 By the end of the decade, that figure had, in fact, gone down further. Meanwhile, the production of capital goods—electronics deployed in industrial machinery and manufactured mostly by ECIL and other public sector units—surged, making up over half of total output. 99.5 per cent of all communications and defence equipment produced during this period came from the government.
21 By 1980, television sets, whose sales accounted for 60 per cent of all revenue from ‘civilian’ technologies produced in the country, had not even reached 1 per cent of all households.
22 There were big companies in the market—Philips and Videocon, for instance—but most consumer electronics products were licensed out to ‘small-scale’ manufacturers. This attempt to diversify production among more entrepreneurs was born of noble intentions, but they had neither the deep pockets nor the infrastructure to produce technologies on a sufficiently large scale.
Where circumstances required its intervention to bring new technologies closer to people, the Indian government proceeded in the opposite direction. To be sure, its leadership was conscious of the popular appeal of technologies, At Roorkee University’s convocation ceremony in 1967, Indira Gandhi noted that transistor radios in the hands of bullock-cart drivers were ‘not an uncommon sight’.
23 ‘People want (the radio) not merely for the music and information it brings,’ she said, ‘to them it is a symbol of modernity and the world of plenty.’ The Prime Minister had her finger on the pulse of popular aspiration, but her government did little to realize it. In Ms Gandhi’s own words, ‘The first fruits of technology would trigger demand for more’, and it was the government’s responsibility to whet the public’s appetite for more sophisticated machines. Official estimates in the seventies suggest growth in consumer electronics and advancements in computing would have, in addition to raising standards of living, generated over 1,50,000 jobs annually.
24 In comparison, job losses from automation would have hovered around the low hundreds.
25 But in positioning itself as the regulator and primary consumer of technology, the state made it inaccessible and alien to the public. It should be no surprise, therefore, that nationwide protests erupted against computers or automation technologies. To mitigate the political fallout from these demonstrations, the Indira Gandhi government hijacked the ‘appropriate technology’ movement, with a view to convincing the electorate that big machines were indeed evil. The engineering of doubt in the Indian mind had begun, and it would affect the popular perception of technology for decades to come.
‘Appropriate Technology’
‘Let me tell you about the very rich. They are different from you and me.’
—F. Scott Fitzgerald, The Rich Boy

In 1973, the American photojournalist Dorothy Norman sent a book written by the philosopher William Irwin Thompson to her long-time friend in India, who also happened to be the country’s Prime Minister. Indira Gandhi wrote back to Norman, saying she found some references in Thompson’s work, titled At the Edge of History, difficult to follow. Gandhi was nevertheless taken in by its premise: ‘It has opened out quite a new train of thought,’ she wrote.
26 Edge of History, published a year before Gandhi laid her eyes on it, was among the prominent texts that riffed on the counterculture movement of the sixties in the United States. Humans had ‘strained industrial technology to the limit’, the book argued, inviting a ‘cultural evolution’ that would force them to reinvent their relationship with technology, or let it lay waste to mankind altogether.
27 The ‘hippies’, who mistrusted machines and were thus not dependent on them, would save the world from this catastrophe.
Thompson focused in particular on the epicentre of the hippie phenomenon: California. He believed Los Angeles would be at the ‘edge of history’, trying to hold on to its boomtown past while being taken over by ‘revolutionaries’ who did not wish to become slaves to technology. The West Coast of the United States was indeed spearheading the resistance to ‘civilized’ cities like Boston and New York that housed IBM and other technology giants. But the communes, ‘flower children’, non-conformists and radical ‘individualists’ of the time were not congregating in Los Angeles, as Thompson predicted, but in the towns of Berkeley and San Francisco. Exactly as protests against automation were gathering momentum across India, students at the University of California Berkeley campus were raising slogans against punch cards and giant computer mainframes. Mario Savio, the charismatic leader of the Berkeley Free Speech Movement, declared to his supporters, ‘You’ve got to indicate to the people who run it, to the people who own it, that unless you are free, the machine will be prevented from working at all!’
28 Across campus, students were wearing placards around their necks that read ‘Do not Fold, Spindle or Mutilate’, mimicking instructions on the IBM punch cards they were assigned by the university administration.
29
In San Francisco, meanwhile, pacifism had been in full bloom since 1967, when tens of thousands of peaceniks descended on its city streets during May and June of that year. The Summer of Love, as it was called, opposed not only the Vietnam War, but Big Technology, which had made possible military aggression and chained the ordinary citizen to shop floors and office desks. The rise of the ‘anti-technocrats’ represented a pivotal moment in American history, but one whose impact would be felt around the world, and inside the walled compounds of Edward Lutyens’ New Delhi.
Thompson’s book—which surfed this zeitgeist—fascinated Indira Gandhi. She had already become acquainted with the counterculture movement through another friend, the renowned architect Buckminster Fuller. Fuller’s designs like the ‘geodesic dome’ had caught the attention of the world, and their intellectual origins lay in a desire to make technology’s servicing of man sustainable. Bucky Fuller was himself no hippie: a consummate technocrat, he mentored the radicals from the outside in. The hippies listened to him because Fuller came up with crazy ideas that made technology seem like play dough that man could mould at will. Like them, Fuller too was not interested in computing machines that took up entire corridors to operate and offered little in return. With Indira Gandhi in attendance, Fuller delivered the Nehru Memorial Lecture during his first visit to New Delhi in 1969, declaring the seventies would see machines that could ‘install and remove’ human dwellings from the air.
30 All one needed was a credit card to pay for the service. Bizarre as this idea was, it must have been appealing to the audience: tall skyscrapers that guzzled concrete, glass and steel were not only harmful to the environment but also ‘demobilized’ humanity, concentrating them in towns and cities. Makeshift flying houses are yet to materialize five decades later, although the world does have a poor substitute in AirBnB. By all accounts, both Gandhi and the scientists listening could make little sense of the technicalities from Fuller’s strange lecture in New Delhi.
31 But a movement that sought to re-assert man’s agency over technology had arrived on India’s shores, where it would linger for more than a decade. And in it, Indira Gandhi sensed a political opportunity.
The results of the counterculture movement were spectacularly different in California and in India. In the West Coast, it led directly to the rise of personal computing and the birth of Silicon Valley. The Valley’s founding fathers—Fred Moore, Steve Jobs, Jim Warren, Doug Engelbart, Steve Wozniak, etc.—had, almost without exception, close ties to the hippies. Stewart Brand, curator of the Whole Earth Catalog and ideological mentor to the geeks, has argued, ‘The counterculture’s scorn for centralized authority provided the philosophical foundations of not only the leaderless internet but also the entire personal computer revolution.’
32 Of course, their cause was aided by advancements in semiconductor technology, which allowed more transistors to be burnt into silicon chips, dramatically increasing the processing power of computers while reducing their size. Still, Silicon Valley had one overarching goal: placing the individual at the centre of modern technology.
In Indira’s India, however, the opposite occurred. Resistance to computers and other big, expensive machines spawned the ‘appropriate technology’ movement, leading to calls for research and development of technologies that were more suited to the Indian context. The movement’s guiding principle was that India and other developing economies were better off choosing sustainable equipment that could conserve environmental resources and save the workforce from joblessness caused by automation. On paper, this meant Indians, especially the vast rural majority, had the freedom to choose machines for themselves. In practice, however, it was the Indian state that became the ultimate arbiter of ‘appropriateness’, determining which technologies to adopt, and which ones to reject. The Indira Gandhi government shrewdly harvested the spirit of the ‘appropriate technology’ movement, transforming a well-intentioned effort to bring technology closer to the individual into a political exercise that further widened the distance between citizen and machine.
The idea that developing economies should use technologies ‘appropriate’ to their economic and social circumstances was not new. As early as 1962, a twenty-nine-year old PhD student by the name of Amartya Sen had made the case for distinguishing between ‘landesque’ and ‘labouresque’ technologies
33—‘landesque’ technologies increased the productivity of farms without replacing labour (for e.g., fertilizers), while the latter substituted the workforce without necessarily increasing agricultural output (tractors). Underlying Sen’s argument was the message that developing countries should not blindly pursue ‘cutting-edge’ technologies whose contribution to their economies would be, at best, marginal.
Indeed, Sen’s argument mirrored the Nehruvian approach towards agriculture that India had followed since independence. But the 1962 war with China made it untenable for any elected government to reject outright the pursuit of technological advancement. In fact, traditional sectors such as farming too were suffering on account of policy planners’ refusal to induct new technologies. The seeds of the Green Revolution were sown during the brief tenure of Lal Bahadur Shastri, when he appointed the technocrat Chidambaram Subramaniam as the minister for food and agriculture. With the blessings of Shastri, known famously to be ‘anti-technology’, Subramaniam liberalized fertilizer imports, deregulated the tightly controlled system of pesticide and seed distribution across the country, and convinced his government that High Yield Varieties (HYV) of crops would work in Indian farms. The bet paid off: the Green Revolution was probably the first instance of new technologies interacting with Indian masses in a direct and consequential manner. India’s food production increased by over seven million tons in the span of just a few years, and continued to rise during the seventies. The Green Revolution is today acknowledged as an unqualified success, but at the time, it faced considerable criticism. Popular commentary portrayed the government’s move as the first step towards introducing tractors and combine harvesters that would ‘gobble’ up wages of labourers.
34 The Green Revolution, it was said, would increase income disparity between rich farmers with large landholdings and their poorer counterparts.
35 Others worried the introduction of technologically modified crops would upset the ecological system, bringing with it new pests and pathogens. Some of this criticism was valid, but it also showed the uphill battle of perceptions that the government had to fight to enact measures that were clearly in the national interest.
Nevertheless, it was not problems associated with the Green Revolution that drew Indira Gandhi towards the ‘appropriate technology’ movement. It was a constellation of political and economic factors that threatened to kill her career even before it took off. Those factors demanded stronger state control of technologies and the ‘appropriate technology’ narrative was the only way in which such measures could be packaged and presented as a reflection of the popular mood.
The first such factor was the 1965 war with Pakistan. The war severely strained India’s financial resources, and further diverted budgetary allocations away from civilian projects. The United States government also cut off all military and economic aid to India and Pakistan during this time, limiting New Delhi’s access to new technologies. When Indira Gandhi took office in early 1966, she tried to mend relations with her American counterpart—since Nehru’s disastrous second visit to the US in 1961, the relationship had been in deep freeze—but quickly came to realize that she could not depend on the United States for technology transfers.
The second factor was the back-to-back droughts India faced in 1965 and 1966. The droughts not only drove up prices, but also consumed the lion’s share of India’s foreign exchange through imports of food grain. It was impossible during these years to execute any national programme of industrialization, much less buy technologies from abroad.
The final factor was Gandhi’s own decision to devalue the Indian rupee in the summer of 1966. There were sound reasons to pursue such a measure at the time—notably, the twin objectives of boosting Indian exports and maintaining a healthy balance of payments—but devaluation was undoubtedly implemented in the backdrop of sustained American and World Bank pressure on New Delhi. Unfortunately for Gandhi, the monetary experiment went horribly wrong. The foreign assistance promised in lieu of devaluation never materialized. What’s more, the Indian economy had become so weakened by consecutive droughts that it was in no position to kickstart the investment and manufacturing needed to realize the goals of devaluation. Pilloried from within and by the opposition parties, the Congress took a shelling in the 1967 general elections, nearly bringing down the government. Gandhi was at risk of having the political rug pulled from underneath her feet both by the right (the Jana Sangh, Swatantra Party) and the left (the Communist Party of India). She needed to consolidate the populist vote to survive. The Prime Minister swung sharply to the left, enacting a slew of policies that reasserted the state’s control over, among others, the purchase and adoption of new technologies.
Thus, in the summer of 1967, while hippies in San Francisco and Berkeley were celebrating their ‘freedom’ from enslaving computers, the Indira government too announced in Parliament that Indians had nothing to fear from such machines. Deputy Prime Minister Morarji Desai ‘categorically assured’ there would be ‘no retrenchment as a result of introducing computers at the Life Insurance Corporation’ and other workplaces.
36 The government was forced to make this statement in response to its own claim that automation would cause (only) fifty jobs to disappear annually, but such was the political climate that even this number seemed very high.
37 Meanwhile, C. Subramaniam, political architect of the Green Revolution, was billed an ‘evil genius’ for his support of devaluation and the new agricultural policies.
38 He lost his seat in the 1967 elections, bringing to an end recurrent calls for his resignation from the Union Cabinet. Indira Gandhi was, therefore, faced with a dilemma early on in her term: the Prime Minister could ignore attempts by opposition parties to whip up public anger against new technologies, but she did not have the economic resources to counter them effectively. One way to dispel popular myths against technology was perhaps to embrace it and demonstrate its tangible benefits to the citizenry, but India’s depleted coffers did not permit importing more machinery than was absolutely necessary. On the other hand, if she yielded to the opposition’s demands, her political career—on shaky footing even within the Congress—would be seriously imperilled.
It was in this context that Indira Gandhi became acquainted with the work of Bucky Fuller and William Thompson, and with the ‘appropriate technology’ movement. Calls for the use of ‘appropriate’ or ‘intermediate’ or ‘alternative’ technology not only coincided with the counterculture movement, but also drew legitimacy from the same, headlining events and concerns of the sixties: the Vietnam War, the civil liberties movement, environmental degradation, and rising wealth inequality. If the hippies made California their ‘ground zero’, the ‘appropriate technology’ movement interestingly had its roots in India.
In 1961, the Planning Commission invited the British economist Ernst Schumacher to prepare a report on how best to harness India’s labour surplus. Schumacher told the Commission that it should abandon Five-Year Plans, and ask ‘every Indian—child, woman, man, everybody up to grandma—who could handle a seedling, to just [plant] one tree a year for five years running’.
39 The economic benefits of tree-planting, ranging from soil conservation to food and timber production, would outweigh those of planned industrialization, Schumacher argued. He may well have used a facetious example, but Schumacher wanted India to focus on what he called ‘intermediate’ technology, i.e., technology that is ‘close to nature’, labour intensive and consumes little foreign exchange. Needless to say, India’s planners, who were then committed to Nehru’s ‘temples’—giant dams and infrastructure projects—rebuffed Schumacher’s advice. ‘I didn’t make myself very popular with the planning commission,’ he later wrote.
40 And thus, the appropriate technology movement left India as quickly as it was born.
But Schumacher pressed ahead with the concept, and a few years later, set up the Intermediate Technology Discussion Group in London to identify practical ways to implement it. In time, both the radicals in San Francisco and the babus in New Delhi began to take note. The Whole Earth Catalog, the counterculture movement’s bible, introduced its hippie readers to Schumacher’s work, and to the slogan of the ‘appropriate technology’ movement as Bucky Fuller put it: ‘do more with less’.
41 Gandhi, meanwhile, invited Fuller to design airports in India’s metropolitan cities, a proposal that had to be shelved due to bureaucratic resistance.
42 But the tide had turned, both in India and abroad. In 1972, the UN Conference on the Human Environment in Stockholm adopted a declaration that sought ‘alternative’ approaches to development that were ecologically sensitive; in certain domains like water resources management, it explicitly called for the adoption of ‘appropriate technologies’. Stockholm was also the venue for Gandhi’s famous ‘poverty is the greatest polluter’ speech. Although remembered for this formulation, the Prime Minister’s intervention was notable also for its musings on technology. At the conference, Gandhi called on states to ‘match technology with higher levels of thinking’. The problem, she argued, was not technology itself, but the failure of ‘values of the contemporary world’, which ignored the needs of developing countries.
43 The Prime Minister’s call to ‘enlightened’ development had almost spiritual undertones. It bore, without a doubt, traces of mysticism that characterized the counterculture movement. But Gandhi’s reasons behind supporting the appropriate technology movement were eminently political. She needed a favourable narrative that could justify and maximize state control over technology, because the dire economic situation in the country required her to tighten the purse strings. After being painted as a lackey of the Americans on account of the devaluation fiasco, she also needed to reclaim the Congress’s traditional, left-leaning vote banks. To do so without being called communist or autocratic, the Indira Gandhi government positioned itself as the champion of alternative technologies, and thus knocked the wind out of the opposition’s sails.
The government’s co-opting of it for political capital, however, rendered the second coming of the appropriate technology movement in India unrecognizable from the principles it had originally espoused. In fairness, the championing of appropriate technology across the world too had taken a strange and dogmatic turn by this time. In 1973, Schumacher published his widely acclaimed book, Small Is Beautiful, and became the global apostle of the movement.
44 ‘The biggest single collective decision that any country in the position of India has to take,’ he wrote, ‘is the choice of technology.’
45 The clamour for new and industrial technologies was ‘just a fixation in the mind’ according to Schumacher, who reminded his readers that a monumental wonder like the Taj Mahal was ‘built without electricity, steel or cement’
46—sidestepping the minor fact that its construction took nearly two decades. Schumacher’s foolish romanticism produced exactly the narrative Indira’s government needed to cover up its failure to industrialize, and to keep the economy on a tight leash. By the time the book was the published, India had already in place a series of measures that conferred on a few bureaucrats in New Delhi the power to welcome or reject new technologies based on values they deemed appropriate for the country. If the radicals in soon-to-be Silicon Valley had used the momentum of the counterculture revolution to bring computing closer to the individual, the Indian state began to set up barricades that effectively prevented ‘everyday’ technologies from reaching people.
Soon after the 1967 elections, the government set up a Foreign Investment Board to determine the extent to which foreign collaboration should be welcomed in various sectors of technological activity. The board not only had the power to approve foreign collaborations, but also the discretion to determine the royalties owed to multinational companies for transferring know-how.
47 As to identifying sectors where know-how was needed in the first place, this job fell to the Cabinet Committee on Science and Technology. Meanwhile, an ‘Appropriate Technology Cell’ was set up and housed within the ministry of industrial development, with a broad mandate to examine the possibilities of using low-cost, sustainable machinery in construction, manufacturing and energy production.
48 The already restrictive Industrial Licensing Policy was tweaked in 1973, requiring entrepreneurs to submit in advance plans for deploying the ‘optimum’ and ‘appropriate’ technology for their businesses. Its previous policy, the government feared, would result in a ‘glut’ of licenses, and so it placed the entire burden of evaluating the suitability of technology on fledgling companies. It seemed the Indian state had come a full circle overnight, from espousing giant dams, nuclear plants and other ‘nation-building’ projects to small, localized and resource-friendly ones. The government may have begun singing a new tune, but the mistakes of the Nehru government were repeated by Indira’s. In both instances, the Indian state was foisting upon the public—for political or economic reasons—an ideologically motivated approach to technology that carried deep cultural and social consequences. Nehru pursued a ‘horses for courses’ policy, seeking and encouraging grand schemes by his scientists and technocrat planners, while proposing low-cost ‘community development’ technologies for the ordinary Indians. His daughter sought now to milk the ‘appropriate technology’ movement for political credit, and to offer a defensible foil for the state’s restriction of technology imports. One strategy stemmed from naïveté, the other from shrewdness. Beyond the politically motivated protests against computers, and calls from some influential Gandhians, there never was any bottom-up demand for ‘appropriate technology’—so the distance between technology and citizen only grew in India, despite the government’s stated commitment to bringing it closer to the masses.
In the pursuit of its policies, the Indira government received widespread support from the cognoscenti, who too claimed India had to choose technologies cautiously and selectively. Western technologies, they argued, were designed for capital-intensive settings, and meant to substitute labour. Such technologies not only catered to well-to-do sections of society, but when adopted in developing economies, also took away the traditional livelihoods of skilled workers and craftsmen.
Their arguments were certainly important ones to consider. During the seventies, reputed academic institutions across the country—IITs, IIMs and the IISc, among others—hosted seminars and set up research institutes to identify and implement appropriate technologies. From these brainstorming sessions germinated ideas such as biogas-fuelled fertilizer plants, solar handpumps, mechanized bullock carts, bamboo-roof houses, ‘mini-sized’ sugar refineries and cement plants. ‘The elite urban bias of the intellectuals must be overcome,’ one such symposium argued.
49 ‘In defining social needs, the viewpoint of oppressed people must be understood and articulated.’
50 The intellectuals wanted for rural India to stop being ‘satellites’, feeding its cities and towns with resources.
51 Small-scale and ‘alternative’ technologies were not only cost-effective and environment-friendly, but could also self-sufficiently address the needs for a village or a panchayat.
As it turned out, this was wishful thinking. Many conferences later, neither the advocates of appropriate technologies nor the research centres set up to drive their adoption made any breakthroughs of consequence. By their very nature, technologies enabled production at scale on the factory floor, and by ignoring this cardinal rule, Indian enthusiasts of the movement came up with projects that not only drove up costs, but also limited returns on investment. Perhaps the appropriate technology movement could have taken off had the Indian state generously subsidized small-scale manufacturers and entrepreneurs, giving them a safety net in case their businesses bit the dust. But the Indira government, as previously stated, was in no financial condition to provide such security. Instead, the Congress was more interested in retaining the political loyalties of small traders and rural constituents.
The intellectual class, meanwhile, became unwitting allies in this political exercise. Gandhi’s own advisers headlined some of these discussions and nudged academics to do more with ‘appropriate technology’. P.N. Haksar, by then the Deputy Chairman of the Planning Commission, chastised the post-Independence intelligentsia for being ‘immunized against passion for any cause larger than themselves’.
52 Haksar conceded that India could not ‘escape the logic of an Industrial Revolution’, but that the skills of its village craftsmen and high-level technologists had to be harmonized.
53 B.D. Nag Chaudhuri—the man responsible for major advancements in India’s secretive missile and nuclear programmes during this decade—argued technologists would ‘always remain suspect’ until they assured society that their solutions would not cause problems to the environment and its way of life.
54 It was truly stunning what the desire to remain in political currency could do to technocrats. Indira’s energy minister K.C. Pant, who oversaw the country’s atomic, space and electronics programmes—all built on the shoulders of foreign know-how—declared that imported Western technologies had resulted in ‘inappropriate products’.
55 Homi Sethna, Bhabha’s successor at the Atomic Energy Commission, criticized India’s ‘indiscriminate import’ of foreign technology, calling it a ‘misfit in the country’s socio-economic structure’.
56 ‘Bamboo-reinforced buildings and low-cost housing’ were the way to go, he announced to a group of graduating students at Roorkee University.
57 That Sethna could say this with a straight face was itself an achievement—as the historian Robert Anderson has noted, India’s nuclear programme did not produce a single watt of electricity in the first two decades of independence, but continued to devour huge amounts of foreign exchange and national resources.
58 Where he could have used the bully pulpit to defend the atomic energy programme to India’s next generation of scientists, Sethna was compelled by the political pressures of his job to turn his back on it.
All the while, Gandhi’s top scientists and planners pressed ahead with schemes that needed considerable capital and foreign equipment to succeed.
Take India’s nuclear programme, which saw some of its most significant developments in the seventies. Votaries of ‘appropriate technology’ railed against the hazards of nuclear energy during this time. One analyst even raised the spectre of the ‘China syndrome’: a scenario devised by some in the United States of reactor fuel melting through containment slabs, and rather incredibly, travelling through the earth’s core all the way to the other side (China).
59 Neither the Indian government nor the scientific establishment were perturbed by such alarmist concerns. The Tarapur reactor in Maharashtra began commercial operations—the first in the country to do so—in 1969, with the Rajasthan Atomic Power Station (RAPS) following soon after. But the operation of these plants was far from efficient: both Tarapur and RAPS developed problems almost immediately after they went online, and posed such a radiation and environmental hazard that they had to be shut down for months on end. The plants were also selling power to their respective state electricity boards at high prices that effectively amounted to a subsidization of their operations by local governments as well.
60 Neither their operational problems nor the viability of electricity generation from these nuclear plants dissuaded the government from pursuing the mammoth projects.
Then, there was the ‘Peaceful Nuclear Explosion’ (PNE) of 1974, an act that took extraordinary, detailed and top-secret planning. Once the decision had been made by the leadership, India was able to explode weapons-grade plutonium within a relatively short period because it had the resources and the expertise to move ahead quickly. The reasons for going down this path—China’s nuclear plans, the deteriorating security environment in South Asia, the free fall of India–US relations—have been discussed at length, but the fact remains Gandhi committed her political capital to the country’s nuclear programme well beyond what her father was prepared to do. The PNE violated almost every sacred tenet of the ‘appropriate technology’ movement, but the Prime Minister never hesitated for a moment in taking the decision for India to ‘go nuclear’.
The same could be said for India’s space programme, which overcame its teething troubles in the seventies thanks to high-level political support. Aryabhatta, India’s first satellite, was launched with Soviet assistance in 1975, and at least one high-level meeting of the government considered approving the INSAT project (it was eventually green-lighted by the Janata government that followed the Congress). ISRO director Satish Dhawan’s attempts to ‘unilaterally’ procure foreign technology, as well as his refusal to collaborate with India’s missile programme, were bones of contention for some officials in the PMO.
61 But Indira Gandhi understood the value—in technological and political terms—of the civilian space programme, and the wisdom of walling it from India’s military apparatus to keep Cold War sanctions at bay. The success of India’s space programme is owed in large part to Vikram Sarabhai and Satish Dhawan’s efforts to make it a self-contained initiative—drawing on specialized talent, assembling and importing components from vendors in this field, and creating an organizational culture that shared a coherent, unified vision. But none of this would have been possible without Gandhi’s blessings. Upon Sarabhai’s death in 1971, the space programme could well have drifted aimlessly, or worse, fallen casualty to bureaucratic takeover and the attendant red-tapism. Sarabhai’s closeness to Nehru and Indira Gandhi meant he enjoyed the confidence of both Prime Ministers. But with Satish Dhawan, the Prime Minister shared a wholly professional rapport. In fact, Dhawan’s ambitious and meticulously crafted, satellite-by-satellite timeline for the space programme impressed Gandhi and was responsible for his getting the top job in the first place.
62 Gandhi not only supported ISRO, but also ensured the independent and autonomous selection procedure followed by the Department of Space was emulated by the Department of Science and Technology and the Defence Research and Development Organisation (DRDO). This meant the Union Public Service Commission exercised no control over the selection of scientists in four areas that were arguably the central nervous system of technological advancement in India: space, atomic energy, electronics and defence. Gandhi knew these sectors ought to be free from interference by bureaucrats or ideologues in her political party, many of whom were ‘committed’ to the ideals of ‘appropriate technology’. With space and nuclear energy, this strategy proved successful, but in others like electronics and defence, less so.
But the clearest signal yet that Gandhi intended to use the ‘appropriate technology’ narrative purely for popular consumption emerged from her decision to set up the Indian Oil Refinery in Mathura. The Prime Minister broke ground for the project in 1973, despite counselling by scientists of the damage its emissions could cause to the neighbouring Taj Mahal.
63 Crude oil for the refinery came from Iraq and Libya, technical assistance from the Soviet Union, and equipment for its offshore terminal from the Netherlands. Here was a refinery that cost over Rs 200 crore to build—a quarter of India’s foreign exchange reserves at the time
64—and relied heavily on foreign expertise and resources. It was the antithesis of the ‘appropriate technology’ movement. As with other instances referred here, Gandhi’s decision was defensible. The refinery’s foundation stone was laid by the Prime Minister literally days before Egypt and Syria began military operations against Israel, triggering the Yom Kippur War. In response to Western support for Tel Aviv, the Organization of Arab Petroleum Exporting Countries (OAPEC) imposed an embargo and production cuts on crude, which sent oil prices soaring. India’s financial resources too were strained on account of high prices, but the damage on the import bill was mitigated by the Mathura refinery’s supply of petroleum products such as LPG and fuel for fertilizer plants.
Admittedly, the political and economic crises that vexed Gandhi at the beginning of her term showed few signs of abatement. Her government, therefore, offered no robust defence of resource-intensive programmes and projects, many of which were clearly in the country’s best interests. Even as she dedicated the Mathura refinery to the nation, Gandhi’s energies were spent defending, to the press, India’s perceived dependence on the Soviet Union. She tried to adopt the well-worn strategy pursued by her peers, predecessors and other anti-colonial demagogues of ‘talking left, walking right’,
65 but could never fully control this message in a democracy like India. The government’s attempts to corner the populist vote generated an atmosphere of hostility not only against the Great Powers but also against India’s own private sector. This was hugely damaging to small start-ups and businesses, whose participation was essential to scale and advance technological innovation, especially for the cliched ‘last mile’ of consumers. Even big business houses struggled in the face of laws like the Monopolies and Restrictive Trade Practices Act, and the Foreign Exchange Regulation Act. The monopolistic hold of the Electronic Corporation of India Ltd (ECIL) left private entrepreneurs at the mercy of license-dispensing bureaucrats, who in turn were listening to public declarations by their political masters. ECIL itself disappointed expectations, and its director, the veteran scientist A.S. Rao, reportedly considered throwing in the towel and disbanding his team within a few years of its setting up.
66
There was never any serious intellectual challenge to the school of thought that believed India could build technologies ‘appropriate’ to its cultural and economic setting. Whatever doubt remained in the minds of economists and scientists were cast aside by Indira Gandhi’s decisive victory in the 1971 elections. If the Prime Minister had struck upon a winning formula, as the popular mood appeared to suggest, why question or fix it? Unfortunately, the one scientist who could have pushed back against the valorization of ‘appropriate technology’, and had the political clout to do it—Vikram Sarabhai—passed away in 1971. ‘The pursuit of cosmic rays and space research in a developing nation does not require an apology,’ Sarabhai had argued.
67 His case for supporting India’s grand technological pursuits was simple and eloquent: a field such as space research would inevitably open up India to the world. The global character of this domain would compel India’s scientists, industrialists and students to engage their peers elsewhere, and thus be drawn towards different methods of scientific enquiry, diverse cultures and unique styles of organizational management. The Indian state, Sarabhai rightly said, ought to ‘look outward from its encapsulated existence born out of an emergent nationalism’.
68 Only then could India compete with superpowers, and take its rightful place in the world. And competing India was. The array of projects mentioned here that Indira Gandhi herself signed off on suggests the Prime Minister was aware of the merit in Sarabhai’s arguments. Yet, her opportunistic doffing of the hat to the ‘appropriate technology’ movement led an entire generation of researchers and businesses to believe that small was, indeed, beautiful.
There were also systemic consequences, whose political and economic impact continues to be felt even today. Once the Congress’s broadside against Big Technology captured popular imagination, it became impossible for the succeeding Janata government to correct course, even if it wanted to. After all, the anti-automation protests responsible for straitjacketing the Congress were themselves the brainchild of Janata leaders like George Fernandes. The industrial policy of 1977 that Morarji Desai’s party issued once in government took the Congress’s line on ‘appropriate technology’ to extreme ends, and focused almost entirely on rural productivity and small-scale industries. As one scholar noted at the time, rural sectors could develop only if they had access to the products of ‘large scale industries like steel, fertilizer or pesticides’, which they did not.
69 The License Raj not only distorted the demand and supply of technology, but it also obstructed the flow of information in the marketplace. The secretive nature of regulatory approvals meant small-scale entrepreneurs were not aware of general licensing requirements even for their own businesses, let alone figure out where to source input material cost-effectively.
Desai’s years in power were mostly spent fighting factionalism, allegations of corruption and economic mismanagement. By the time the Janata Party sought to improve India’s famed ‘Hindu rate of growth’ through its liberalized investment rules of 1979, the writing was on the wall for the first non-Congress government in the country’s history. With discontent rife, polls the year after paved the way for Indira Gandhi’s second term, one that approached questions of technology very differently from her first. But arguably, the damage had already been done: an extended period of government-sponsored scepticism towards resource-intensive technologies alienated the Indian public from big projects or undertakings. Some after-effects of this ‘movement’ linger. It is difficult even today to invite dispassionate assessment, even civil debate, on the pros and cons of nuclear energy in India. Any government investing in nuclear technology has a lot to answer for: its massive consumption of natural resources such as land and water, the commercial viability of electricity generated from nuclear plants, and the steps taken to mitigate serious threats to the safety of plant workers and local population from radiation hazards. But the ease with which anti-nuclear campaigns or political groups have been able to stir the worst fears of ordinary citizens in places like Jaitapur or Kudankulam is owed to a decades-old reluctance by the Indian government to explain or defend its adoption of new technologies, while mollycoddling ‘appropriate technologists’ who believed the state had no business getting into budget-busting projects in the first place. Similarly, votaries of India’s space programme are at pains to note ISRO’s accomplishments have come at a fraction of the costs incurred by counterparts such as NASA. ISRO’s cost-effectiveness is admirable, but hardly a feature of some novel technology that the organization has invented. It is in fact a reflection of the space agency’s inability to pay scientists, engineers and staff at scales comparable to the best in the world, or its limitations in conjuring up ‘blue skies’ projects that attract researchers working on frontier topics.
70 Its director almost cuts an apologetic figure when he requests funds from the government because ISRO, an organization that has proved its mettle time and again, is shackled by a narrative that privileges mealy-mouthedness over competition.
71 India’s share of commercial space launches hovers around 1 per cent, a figure that surely can be augmented with public resources. Finding ISRO the money may not be a problem, but the political courage to reason why it is in the taxpayer’s interest may be.
The other problematic legacy of the appropriate technology movement is the phenomenon of ‘jugaad’, or frugal innovation, which has come to be romanticized not only in the country, but abroad as well. The concept is not unique to India, but as the site of highly visible and politically charged debates on ‘appropriate’ or ‘alternative’ technology during the seventies, New Delhi can claim to have pioneered national discussions on jugaad. Indeed, scholars have elsewhere identified the appropriate technology movement as jugaad’s historical and ideological forerunner.
72 It is worth noting here the pernicious effect that this philosophy has had on India’s institutions.
Sample a casual search on the Internet for ‘IITs’ and ‘inventions’. Most links will point to a bevy of ingenious gadgets IIT students have built—devices to convert diesel soot into writing ink, battery cells powered by sewage microbes, or solar-operated robots to detect cracks in railway lines.
73 Many of these products rarely see the light of day after turning heads at exhibitions or fairs. As cost-effective or environment friendly units, they appeal to the public, but such projects often discount the price or feasibility of scaling supply and processing of raw materials, or costs of production. Students build them for what they are in reality—science projects—because premier Indian scientific institutions have long encouraged a culture of thinking ‘small’. A frustrated and likely disillusioned P.N. Haksar once wondered aloud whether any good came out of setting up a solitary mini-cement plant that conserved natural resources, but did nothing to address the demands of the construction market.
74 As for the student-inventors, they are usually snapped up by multinational corporations, and go on to develop scaleable technologies that generate considerable revenue for their employer and open new research opportunities for themselves. The list of Indian engineers who have made their mark in Silicon Valley, for instance, is long and celebrated. Even as their stars are on the rise, the revenue generated by patents—an imperfect but valid marker of how well the market has embraced a certain technology—from IITs has fallen in recent years. IIT-Bombay, the top earner, received $300,000 from its entire patent repository in 2018: in contrast, just the patents Microsoft holds for software used in Android smartphones generates $6 billion for the company annually.
75 Infosys founder N.R. Narayana Murthy famously declared in his 2015 address at the IISc convocation that the country had not produced a single technological invention that could be considered truly transformative.
76 There are many reasons why his words are searingly accurate, and one of them is the still seductive lure of designing technologies that are perceived to be uniquely Indian, but hardly viable as a commercial proposition.
Perhaps the most scathing assessment of ‘appropriate’ or ‘intermediate’ technologies came from the writer V.S. Naipaul, who, on a visit to India in 1975, was lectured to by a scientist on the benefits of mechanized bullock carts. ‘Intermediate technology should mean a leap ahead, a leap beyond accepted solutions, new ways of perceiving coincident needs and resources,’ Naipaul wrote. ‘In India, it has circled back to something very like the old sentimentality about poverty and the old ways, and has stalled with the bullock cart: a fascinating intellectual adventure for the people concerned, but sterile, divorced from reality and usefulness.’
77
Ultimately, both Silicon Valley and Indira’s Congress betrayed the movements from which they drew inspiration and, in the latter case, political sustenance. The Bay Area, as the real estate from San Francisco to San Jose is known today, is one of the developed world’s most unequal places. Income inequality in San Francisco is among the highest in the United States, and in the Haight-Ashbury Park that hosted the Summer of Love, one is more likely to encounter a homeless person than run into a hippie. If the garages of Palo Alto were brainstorming grounds for whiz kids in the seventies, affordable housing in this suburb is now almost impossible to find. Silicon Valley’s shortcomings stand in ironic defiance to the values that the West Coast radicals championed. For the founding fathers of the Valley, understanding the grand purpose and liberating ethos of personal computing was important—that is what distinguished their pursuits from the soulless drudgery of huge mainframe machines. The big technology giants they started do more today to chain users to their electronic devices than any supercomputer or government programme.
The appropriate technology movement too promised freedom from foreign dependence and big corporate monopolies. It delivered nothing of the sort. The movement coincided with, and was fuelled by a period in world history during which the inequities of development between Western economies and the global South were thrown into sharp relief. As the legitimate steward of India’s aspirations—at least until the Emergency—Indira Gandhi was right to channel that angst in forums such as the Stockholm conference. But she also led India at a time when it was beset by economic, strategic and political crises, and her own government used technology to respond or address some of these problems. The ‘peaceful nuclear explosion’ at Pokhran was as much a symbol of national pride as it was a shot across the bow to China, to say nothing of the motivations behind nurturing the space programme. If Gandhi felt technological accomplishments of this sort would inspire awe among the public and boost her popularity, it was ill-advised for her government to publicly shun it. Her proverbial attempt to run with the hare and hunt with the hound failed, not only setting back the ability of the private sector to purchase, reverse-engineer and modify new technologies, but also eroding public confidence or trust in them. Just as some in the country trained their sights on the skies and beyond, their compatriots were asked to look around them and make do with what was available.
Authoritarian Technology
The attitude of the people towards their government must resemble that of the engineer towards the machine. If the machine does not work, they should possess the power to recall it.
—Sun Yat-Sen

In April 1977, barely a month after the proclamation of Emergency had been revoked, the National Council for Applied Economic Research in New Delhi hosted the computer scientist Mihajlo Mesarovic for a series of lectures. It is perhaps unfair to describe Mesarovic as ‘merely’ a computer scientist: the Yugoslav-born engineer was also one of the world’s leading ‘futurologists’. This community of crystal-gazers—a motley mix of scientists (Paul Ehrlich, Rachel Carson), science-fiction writers (Arthur C. Clarke), planners (Bucky Fuller) and social theorists (Marshall McLuhan, Herman Kahn, Margaret Mead)—made the world sit up in the sixties and seventies with their bold and often dismaying projections of what lay ahead for mankind. Although their disciplines were far apart, a common narrative ran through their analyses: one of over-consumption by humans without care for future needs, and their (our) inability to manage rapid changes associated with material and technological advancement. Mankind, they argued, had lost sight of the big picture, being mostly occupied with squabbles for resources and territory. Reunion, Arthur C. Clarke’s 1971 short story, conveyed a radio warning to humans from aliens, supposedly the Earth’s original colonizers, about their impending doom. The message expressed surprise that humans had survived for so long, and goes on to ‘reveal’ white skin was just the result of a ‘disfiguring disease’ that affected some individuals in a previous generation.
78 Writing at a time racial tensions were high in the Western world, Clarke mocked humanity for ignoring the cause—ecological destruction on Earth that ‘changed’ skin colour—and being distracted by the symptom.
This emphasis on the ‘system’ (in Clarke’s case, the entire planet) was not coincidental. Futurologists plied their trade in ‘systems analysis’, identifying broad and discernible trends based on macro-level inputs such as population growth, rate of deforestation, availability of energy reserves, and so on. The computing revolution made hitherto complex calculations of this sort possible. Lecturing in New Delhi, Mesarovic too claimed computers could gauge the impact of a future drought on food prices, buffer stocks or even starvation deaths in the country.
79 It wasn’t an altogether outlandish proposition. As the American economist James Schlesinger wrote, ‘Where gross wastage and irrationality flourished, it [was] relatively easy to indicate very improved patterns of resource allocation even in the face of rather skimpy data.’
80 Despite their grim prognoses, futurologists were neither dream merchants nor prophets of doom. They fashioned themselves as analysts who used scientific methods to read the proverbial tea leaves. Predicting the future is a business as old as man, but it had acquired a certain urgency after the world witnessed its own destructive appetite in Hiroshima and Nagasaki. Soon after the Second World War, analysts at the RAND corporation in California pioneered the ‘Delphi method’ of forecasting, which involved creating an elite consensus on topics based on questionnaires and surveys. In contrast, systems analysis seemed more impersonal, as it relied on the cold calculations of machines.
Futurology saw its heyday when the Club of Rome, a group of thirty public intellectuals and eminent citizens, commissioned researchers from MIT to study the ‘predicament of mankind’. Their 1972 report, titled The Limits to Growth, forecast a ‘sudden and uncontrollable decline’ in human population and industrial capacity within a hundred years.
81 The exhaustion of natural resources and arable land, along with irreversible damage to the environment, were identified as probable causes for this catastrophe. Ferried by the influence and networks of those who commissioned it, the report made headlines around the globe and transformed futurology into a popular ‘science’ discussed in conference suites and living rooms alike. Sure enough, there were critics of this approach. If the Delphi method was criticized for reflecting the biases of its interviewees, the Club of Rome’s report was pilloried for painting the world in dark monotones. New York Times’ review of it pulled no punches: ‘No matter how many times you play [the computer simulation], there is only one possible outcome,’ the reviewers argued.
82 The simplistic assumption that pollution would grow exponentially did not account for technological advancements that could both mitigate the cost of extracting resources, and help get more energy from less raw materials. It was even alleged the report fudged its outcomes by suppressing those simulations that predicted ‘happy’ outcomes, such as a decrease in population levels.
For their part, the report’s authors believed technology could only delay the inevitable collapse of civilization. In the vein of appropriate technologists, the report also argued that social ‘side-effects’ must be ‘anticipated and forestalled before the large-scale induction of new technologies’. In support, it cited the Green Revolution’s causing skewed land distribution and income inequality in Punjab.
83 It may seem ironic that a report that questioned the benefits of technology was based entirely on number-crunching by a computer. Despite its finger-wagging at Western excesses, The Limits to Growth was also criticized in the developing world on account of its Malthusian recommendations.
84 The idea that countries like India should consume less resources and ask their citizens to have fewer children—not that they hadn’t tried—seemed outrageous, and in any case, politically unacceptable.
Partly to qualify its conclusions, and partly to limit public outcry, the Club of Rome commissioned a sequel to Limits in 1974. Mihajlo Mesarovic was of one of its authors. Mesarovic’s report visualized the world as several regional systems, and appeared more accommodating of the concerns of developing countries. Its broad findings were nevertheless the same, and the authors were just as sceptical of new technologies. ‘Does holding up the panacea of technology and asking people to have faith in its magical powers nourish the poor in India or Africa?’ they asked.
85 Ultimately, the solution to the world’s problems lay in a ‘new ethic’ that promoted minimal use of resources and conservation in general.
In Delhi, however, Mesarovic wanted his audience to believe in the magical powers of computing, and in its ability to predict the future. He set up a communications link from the NCAER’s seminar room to his data terminal in Case Western Reserve University in Ohio, where the futurologist lived and taught.
86 The connection would enable a real-time demonstration for the audience, allowing them to quiz the computer on the impact of, say, rising oil prices on India’s long-term economic prospects. Technical as the exercise may have been, the event was no gathering of geeks—in attendance to witness the demonstration was P.N. Haksar, then the deputy chairman of the Planning Commission, and other officials from the government’s Committee on Science and Technology. The physical set-up too was impressive—it reportedly featured ‘half a dozen closed circuit TV sets, portable consoles and a hotline’ to Ohio for potential troubleshooting. If the session’s objective was to let India peer into the future, it failed. The system booted up during a test drive, and ‘data [began flashing] across the TV screens’, but quickly broke down and went dark before any questions could be put to it.
87
Mesarovic’s aborted attempt to foretell what lay ahead for India was a metaphor for the times, mirroring the disconnect between technology and its place in the country’s future. Other parts of the world were going through a period of displacement at the time—economic, social and cultural—brought on by advancements in technology. This was equally true of ‘command-and-control’ socialist economies as it was of laissez faire ones. If the first computer in Europe came from Ukraine (then part of the Soviet Union), the first calculator in the continent was produced in Yugoslavia.
88 Both inventions shook up jobs in the manufacturing and services sectors. Alvin Toffler, the celebrated futurist, termed this phenomenon ‘future shock’, describing it as the ‘shattering stress and disorientation caused by too much change in too short a time’.
89 Technology induced this shock, but the politics it spawned, in turn, transformed technology as well. The counterculture movement began as a resistance against industrialization and ended up creating Silicon Valley. On the other hand, its cousin in India, the ‘appropriate technology’ movement, set back scientific progress by at least a decade. Although motivated by the anti-automation protests, elite appropriate technologists in India did not share the counterculture movement’s political rage, and on account of being co-opted by the government, harboured no radical aspirations either. If anything, they lent Indira Gandhi the intellectual ammunition to further centralize decision-making on economic, industrial and technological matters in India. In the West, technology was edging away from government. In the East, the government cannibalized it. In June 1976, when Silicon Valley engineers Whitfield Diffie and Martin Hellman submitted their revolutionary proposal on ‘public key encryption’ and made it more difficult for governments to eavesdrop on electronic communications,
90 India was in the deep recesses of the Emergency, and witnessing the birth of the surveillance state.
While the world around it was changing, India was comfortably and lazily insulated from ‘future shock’. It was not the site of technological renaissance, and no radical churn was expected from modest, marginal and ‘appropriate’ innovations. Marshall McLuhan famously argued it was technology’s acceleration of the pace and scale of human activity that made all the difference. The railways allowed humans to travel far and wide, but faster speeds of transportation freed up our time to pursue ‘new kinds of work and leisure’.
91 Social activity became tethered to technological advancement. The India of the seventies had nothing to fear from unsettling breakthroughs, because its scientists spent their time trying to modernize bullock carts rather than worrying about bullet trains.
92
The Indian government may have seethed at futurologists’ prescriptions to consume less, but in the end, they were natural allies. One sold the dystopian tendencies of technology to the world, and the other was happy to use that story as fodder for its anti-technology policies. Even as they warned about the dangers of technology, both relied on it when convenient. Computers lend glamour and the imprimatur of science to futurology. In India, the government relied on interception technologies to implement its 1972 law on wire-tapping, whose rules were abused to target political leaders and dissidents during the years of Emergency. In fact, the concerns echoed by futurologists such as population control and equitable distribution of land resources were absorbed into the ‘twenty-point agenda’ announced by Indira Gandhi during the Emergency. They were grotesquely manifested in the form of sterilizations and slum demolitions.
The Indian government during the Emergency and the futurologists of the seventies both envisioned a chaotic future, characterized by instability and the struggle for resources. This belief formed the basis for their political and technological prescriptions. But what of the Indian people? What did they think about the future and how technology would shape it?
The reality is that despite sundry licensing restrictions on the import of consumer products, the prevalent political hostility towards computers, and the intelligentsia’s droning on of the advantages of ‘appropriate technology’, India was beginning to slowly embrace machines. In 1970, it is estimated there were around 2 million radio sets (for personal use) in India.
93 That number quadrupled within five years, with the government’s own numbers suggesting it was likely each household in the country would have a radio by the end of the decade.
94 The popularity of the radio was by no means a fait accompli. Each set cost Rs 150 on average at the time, a prohibitive figure for many Indians.
95 What’s more, the government relentlessly cracked down on ‘unlicensed’ radio sets and TVs, making their possession a prosecutable offence. Some subsidies were available to small-scale manufacturers of radio receivers, but to the best of this author’s knowledge, there were then no schemes in the country that offered radios free of cost or at discounted rates to citizens. The government made no attempt to understand why Indians were clamouring for radios: was it to listen to movie songs? To know what was happening in the world? The subsidies too served little purpose, because most of India was purchasing radios from the top three vendors, who cornered nearly 87 per cent of the market.
96 The television on the other hand, fared worse because TV coverage hadn’t spread beyond New Delhi and Bombay to other major cities in the country.
As for computers, the political class’s favourite punching bag and purportedly, the root cause of all unemployment, their import tripled (in millions of rupees) during the years of the Emergency.
97 From 1976 to 1980, three times as many computers were imported into the country than the rest of that decade combined.
98 These are confounding statistics, which flew in the face of nationwide calls for businesses and employees to be wary of ‘automation technologies’.
During this period, the number of students seeking to pursue careers in science and technology also steadily increased. Nearly four times as many electronic engineers were graduating every year from Indian universities in the seventies as in the years following Independence.
99 The steep rise was perhaps spurred by the 1962 war with China, after which the country saw increased demand for radio receivers, transistors and other electronic instrumentation. But most of these electronic engineers—an overwhelming 82 per cent—were employed by public sector companies. Less than 5 per cent of them went to the private sector
100 (this is a perplexing figure because the consumer electronics market in India was effectively monopolized by a handful of private companies. If the market share of the top three, private radio vendors was 65 per cent, that number was 90 per cent in case of domestic refrigerators, and 100 per cent in the case of fluorescent lamps.
101 With their vast majority employed in PSUs, who were India’s electronic engineers producing for? More pertinently, what were they producing?).
Even as public interest in technology grew, the government sought to keep a lid on it through licensing requirements and other restrictive policies. The Emergency was an exercise in management, first and foremost of the political opposition in the country and among the Congress’s own ranks. It was also an ill-crafted exercise in economic management—forced sterilization, land ceiling reforms and slum clearances were all tools to ‘manage’ a flailing economy. Just as importantly, the Emergency was an experiment in managing the flow of information, because it was important for the government to paint its policies and practices in a favourable light—or mask them altogether—before the public. Save for the limited purpose of surveillance, technology did not figure in any of the government’s goals. In fact, technological advancement was antithetical to what the Emergency stood for: it would disrupt livelihoods, destabilize economic relations, bring information to people and whet their appetite for more technologies. Like Western futurologists, the Indian government too believed technology represented disorder and was less conducive to its ‘management’ of the ‘system’, i.e., the nation. During the ‘appropriate technology’ years, one could perhaps justify the government’s regressive policies as born of financial exigency. Their persistence well after India’s foreign reserves had stabilized by the late seventies was indefensible.
After years of being kept at arm’s length from technology, the public appeared finally to disagree with the government’s approach. In the absence of a comprehensive survey of national attitudes, it would be ill-advised to make sweeping claims about the popular mood of the time. Nevertheless, two such assessments, conducted before and after the Emergency, deserve mention. In 1976, a cohort of European scholars and institutions published a ‘Ten-Nation Study’, documenting how key developed and developing countries viewed the future.
102 The survey included India, along with Britain, Western European states such as Germany and the Netherlands, Japan and Yugoslavia. Although its findings were published during the Emergency, the questionnaires were circulated and responses recorded a few years before. In India’s case, the sample size was small (267 respondents) and limited to Uttar Pradesh. While it is difficult to extrapolate findings from such a small group, they are important for gauging the mood among young, upwardly mobile and aspirational Indians. The questionnaires were circulated in Hindi, and most of the respondents were ‘white collar workers’: teachers, doctors, lawyers, engineers, small business owners and salesmen. At least half of them were from towns in UP.
The Indian sample ranked highest among the countries surveyed for their ‘future consciousness’: more Indians thought about the future of their own country and that of the world than any of the other economies, whether advanced or developing. If most countries considered the year 2000 AD—a signpost of the future ever after Stanley Kubric’s 2001: A Space Odyssey released—to be far away, an overwhelming number of Indian (and Japanese) respondents saw it around the corner. Just as striking were the survey’s findings on how the respondents were exposed to the future. Seventy-five per cent of the sample from India suggested they got their information about the future from radios and TVs, a figure far higher than even Britain and other Western European states. Above all, the survey seemed to indicate Indians viewed future progress in distinctly technological terms. More Indians believed technology would help determine the sex of their children, cure cancer, predict the weather accurately and permit inter-planetary travel by 2000, than any of the other respondents.
It wasn’t as if Indian respondents all saw the future through rose-tinted glasses. The surveyed sample seemed to be less optimistic about the chances of preventing another ‘world war’, likely a result of India’s fighting two of them in a single decade. For all the progress they hoped technology would bring, Indian respondents also acknowledged it would cause more rearmament and geopolitical tensions between states.
Another study during this period assessed public and political attitudes stemming from exposure to technology. Conducted by Yogendra Malik, a political scientist at the University of Ohio, this study evaluated responses from 2500 young adults in Jalandhar, Punjab.
103 The survey was conducted in 1979 in a state that had been fully exposed to the excesses of the Emergency, but one in which economic (agricultural) productivity was at all-time high. Political churn in Punjab had lifted the fortunes of the Akali Dal, which formed the government after the 1977 state and Union elections. Prof. Malik adapted the ‘Guttman scale’ to measure levels of exposure to technology among the respondents, all of whom were students at the Guru Nanak Dev University in Jalandhar (on the Guttman scale of 1 to 9, ‘9’ suggested an individual either owned, operated or came into regular contact with nine unique technological items such as tractor, TV, radio set, motor car, and so on. The higher one was on the scale, the more exposed she was to technology). The students themselves represented an equitable mix of social and economic backgrounds.
The views of even a 2500-strong group cannot be held up as smoking gun evidence of popular attitudes among Indians to technology, but Prof. Malik’s study is notable for the demographic, location and the moment in history it captured. The study’s primary constituents were next-generation Indians who were politically conscious and economically prosperous, having witnessed the revolutionary impact of technology on their farms, but also attuned to blow-by-blow accounts of contemporary developments through the radio and TV. Sure, they were equally exposed to the political preferences and conservative traditions of elders in their households, but these youngsters were truly agents of their own future. Most, if not all, of them spoke or read English, and unlike their parents or the generation before them, had come of age in independent India.
Given the political and economic ferment around them, technology could be expected to play the role of a disruptor, exposing youth to strong opinions, radical politics, and thanks to the burgeoning ‘science’ of futurology, grim prognoses of what lay ahead for them. ‘Future studies’ publications and journals rose in number from forty to 147 during the seventies alone, and it is quite probable that college-going students in India were aware of many of their ‘predictions’.
104
This study of Punjabi youth in Jalandhar, nevertheless, threw up surprising and counterintuitive results. Prof. Malik found a strong correlation between respondents’ exposure to technology and their aspiration to be upwardly mobile (what he termed ‘achievement orientation’). He acknowledged the correlation could be owed to the fact that youth from privileged socio-economic backgrounds—already exposed to consumer appliances or machines—were probably more motivated to take advantage of opportunities around them. Still, the relationship is far from straightforward. The study also indicated support for moderate, mainstream political parties from those who were more exposed to technology. This finding went against conventional political science wisdom of the time (and indeed, of today), which predicts new technologies and mass media to be conduits for alienation and disillusionment, especially among the youth. However, the tech savvy twenty-somethings from Jalandhar seemed to support the Congress or the BJP, while those with limited or no exposure to technology favoured the communists, or suspected political parties altogether. To be sure, the survey captured a great deal of unrest among the students—some preferred ‘strong’ or autocratic rule, while others felt the need for ‘social revolution’ in India—but this was not connected in any way to their exposure to technology. If anything, the survey seemed to suggest technological advancement brought youngsters to the mainstream to work with the ‘establishment’.
If Yogendra Malik’s study and the ten-nation survey were at all indications of India’s positive expectations from technological advancement, and their impact in building civic consciousness among youth, the government seemed blind to, or wilfully ignorant of, the popular mood. In 1973, the National Commission of Science and Technology—which reported to the Prime Minister’s Office—commissioned a study on ‘the outlook for India’ in 2000 AD, to gauge the impact of new technologies on the economy and society. The committee worked through the years of the Emergency and submitted its final report in 1980.
105 Its interim report and background notes, published during the Emergency, reflects the government’s attitude to technology, and sits in contrast with the findings from surveys conducted before and after this period.
The Indian government’s exercise in ‘futurology’ was conducted mostly by civil servants or researchers working in public institutions and sought to predict trends across various sectors—transport, communications, energy, infrastructure, etc. The committee saw the TV as an ‘institutional investment’, to be used in schools, hospitals or community centres for instructional purposes rather than private consumption. It argued that technologies were ‘not neutral’, and some were more suited for ‘social purposes’ than others—the TV was not one such useful technology. ‘The “immediacy” of TV, while novel and striking at first, has been shown by scientific research to be deceptive because the message cannot be retained. The “immediacy” [of TV content] becomes the medium, and soon the message. The TV is a high-cost, low-benefit medium which in the long run conveys little more than the fact that it is “on”,’ declared the committee.
106 It made the case for rejuvenating ‘traditional’ forms of communication like print and theatre to convey ideas and messages. Mass media, as the babus saw it, was useful mostly to ‘mobilize public opinion behind national programmes’.
The committee also warned the government against adopting ‘hard technologies’, or machines that had a great cognitive impact on an individual. These were detrimental, in the words of the committee, to the government’s goal of achieving a ‘participatory society’. The ‘futurology’ committee’s pessimistic stance towards mass media and new forms of communication technology may have been motivated by a fear that Indians would become couch potatoes or zombies glued to their television sets. That, however, is a charitable explanation. It is impossible to separate the committee’s prescription from the context in which it was delivered—i.e., the Emergency—and only serves to strengthen the view that the government sought to control all aspects of modern public life, including the ways in which citizens communicated and viewed the world. After all, the modern variant of the public broadcaster Doordarshan was born during the Emergency, when the government splintered it anew from the television unit of All India Radio.
Whether it was a reflection of their own bias, or a gross underestimation of the changing narrative on the ground, the committee projected their technology scepticism as the public’s. Rather absurdly, it argued the ‘transition from the animal-driven vehicle to mechanized vehicles will take more than 25 years’.
107 That transition had already begun: in the seventies, the number of motor vehicles plying on India’s roads increased by 250 per cent compared to the previous decade, and by a whopping 400 per cent during the next.
108 The growth was not spurred by goods vehicles, as one would normally expect in an industrializing economy—it came on the back of scooters, cars, jeeps and taxis used by ordinary Indians, even as the share of buses fell to its lowest since Independence. Public transportation statistics dovetailed with the government’s gloomy prediction for technology adoption, but ordinary Indians had other plans.
The Emergency starkly indicated the chasm that had opened up during the seventies between the government and the citizens’ perceptions of technology, and its role in India’s future. For Indira’s government, the Emergency was the apotheosis of its efforts to concentrate power by managing the economic and political aspirations of the country. To realize its goals, the Congress government vilified technology, and projected it as an agent of chaos and social dislocation, as it had done publicly throughout the decade. The Emergency, and indeed, the economic policies of the government in the years preceding it, created a fertile ground for the growth of the Janata Party, whose attitude towards technology too was one of hostility. Meanwhile, the green shoots of techno-optimism were clearly burgeoning across the nation—a fact that was eclipsed by headline events like IBM’s exit from India in 1978. To be sure, it was not as if the popular mood had suddenly or overwhelmingly shifted to favour new technologies. The ensuing decade, as the next chapter highlights, would see a monumental struggle by a chastised and reformed Indira Gandhi, and the technocratic Rajiv Gandhi, to get Indians to embrace cutting-edge technology, with decidedly mixed results. Whether on account of their increased exposure to modern amenities, or plain curiosity, Indians were waking up to technology after decades of enforced slumber. In many respects, the Emergency was as crucial an event to India’s technological future as its 1962 war with China. Both represented key political moments in the country’s history that had the potential to change the terms of India’s civic engagement with technology: on both occasions, the government misread the pulse of the people.
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THE AGE OF STRUGGLE
Don’t Hack My Body
Perhaps the only misplaced curiosity is that which persists to find out here, on this side of death, what lies beyond the grave.
—Sidonie Colette, The Pure and the Impure

When a group of American and European scientists met at the Los Alamos National Laboratory in 1986 to discuss the possibility of sequencing the human genome, the outside world seemed incredulous. The New York Times called the ‘slogging’ of geneticists comparable to that of third graders trying to read Søren Kierkegaard.
1 How could the complexity of mankind be distilled into a few (hyperbolically speaking) lines of genetic code? Still, this quest for ‘insights into human biology previously held only by God’ inspired awe in the popular imagination. For their part, the scientists at Los Alamos were modestly confident they could map the make-up of man. This was also the consensus among their peers across the world. The brainstorming session in New Mexico mirrored others in France and Japan, where research laboratories and industrial giants were working together to find faster, automated gene sequencing technologies.
2 The discovery in 1953 of DNA’s double helix structure, and the invention two decades later of recombinant DNA, had made it possible to isolate genes and identify the characteristics they endowed the human body with. By the eighties, it seemed like only a matter of time before researchers neatly laid out the exact sequence in which billions of base pairs connected human chromosomes, eventually telling us why we were who we were. The Human Genome Project (HGP), seeded at Los Alamos, would be a critical first step in this direction. The HGP was only a mapping exercise, but one that could help researchers illuminate the dark pathways through which diseases were transmitted hereditarily. In unravelling the mysterious behaviour of genes, and in particular the reasons for their mutation, the medical community could finally study their effect on man’s physical and psychological well-being. The genome project was a scientific breakthrough that could decisively swing the outcome of the timeless ‘nature versus nurture’ debate.
A project of this scale required international collaboration, not just of expertise but also to source and pool genetic material from humans around the world. The mapping and sequencing itself was expected to ‘generate more data than any other single project in the history of biology’.
3 When the HGP was formally launched in October 1991, twenty institutions from six countries were involved in this $3 billion exercise. India, where biotechnology had generated considerable buzz during the previous decade, stayed away. If Indian research institutions did not participate in the project, the Indian government went a step further and refused to let genetic material be collected or transported—without prior approval—outside the country’s borders.
4 Eventually, the HGP had to make do with DNA samples from persons of Indian origin in the UK and the United States, to study genetic traits in the subcontinent.
India’s decision not to join the HGP, which its top scientists would regret later, was puzzling. It went against the grain of her ambition to be a technologically advanced state, and betrayed the boldness and political energy that characterized technology policies in the eighties. The country’s top molecular biologist, P.M. Bhargava, lamented India was ‘the only country in the world [with] extensive scientific infrastructure and capabilities that was not a part of the international human genome sequencing project’.
5 When the genome sequence was published in 2000—five years before its designated date—Lalji Singh, Bhargava’s peer and the father of DNA fingerprinting in India, conceded the train had indeed left the station.
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There were obvious benefits India would get from participating in the HGP. The subcontinent hosts some of the most genetically diverse populations on earth, and insights into how they were uniquely susceptible to ailments or hereditary afflictions would be valuable to any South Asian government. Just as importantly, the exercise could help build the capacity of India’s own scientific community in ancillary domains such as agriculture or animal husbandry. The government in New Delhi, when faced with an ambitious plan to ‘hack’ the human body, seemed reluctant to walk its talk despite the enthusiasm the plan stimulated for biotechnology.
India’s demurring would have been understandable in the age of ‘appropriate technology’, but a full decade had since passed, and with it, shibboleths held in government. This transition in official attitudes towards technology was remarkable, but hardly a smooth one. The young Prime Minister who led the Congress party to power in 1985 with an unprecedented majority had no patience for ‘rubbish science’.
7 Upon taking office, Rajiv Gandhi surrounded himself with technocrats, many of whom had neither the inclination nor appetite to re-engage in debates of the past. The Prime Minister himself ruffled feathers in the scientific establishment. Raja Ramanna, a venerated national figure after the Pokhran nuclear explosion, said of him, ‘His idea was, well, “I am young, I know about these problems and I will take decisions”. He must have consulted other people, but that was something which I did not know.’
8
The old guard was aggrieved by Rajiv’s casting aside of sacred cows in Indian economic planning, not least of which was the mantra of ‘self-reliance’. The eighties saw a sharp rise in ‘collaboration agreements’ signed between Indian companies and their foreign counterparts, resulting in increased imports of equipment and expertise through consultants. Many of these policy changes were indeed personality-driven and reflected the Prime Minister’s keen interest in technology, but they also heralded a genuine, decadal shift. Rajiv’s policies were themselves a continuation of those his mother kick-started at the beginning of the eighties. Scholars of political economy today concur that India’s economic reforms were not an overnight phenomena that occurred in 1991, but rather a process that was put on slow boil in 1980, when Indira Gandhi took office for the second time.
9 Indira’s decision to undermine her own licensing regime—due in no small measure to a foreign exchange crisis and consequently, a ‘conditional’ loan from the IMF—paved the way for its dismantling, under even more dire economic circumstances, ten years later. Similarly, the increased exposure of Indian businesses to American laboratories may have been facilitated through the Technology Cooperation Agreement signed in 1985 by Rajiv Gandhi and Ronald Reagan, but the ice had been broken by Indira Gandhi three years before, through the India–US Science and Technology Initiative. Whatever the precise moment of origin or motivations for welcoming foreign investment in technology, it seemed Indian politics had reached an inflection point.
Just as she invited the world to share its technologies with her, India too was venturing out with the help of technology to explore the world. In 1981, the RV Gaveshani, led by a team of researchers from the National Institute of Oceanography in Goa, mined the deep seabed, hauling metal nodules from the Indian Ocean. The act was as political as it was a feat of technological accomplishment, and coincided with UN negotiations on the Law of the Sea. Gaveshani’s exploits later earned India a seat at the high table of states—‘pioneer investors’—who had exclusive rights to seabed mining.
10 A year after India mined the ocean floor, she successfully dispatched an expedition to the Antarctic. Here too, there were clear strategic and economic considerations besides displaying the country’s scientific prowess. A successful expedition demonstrated India’s commitment to ‘substantive scientific research’ in Antarctica. It offered political wiggle room for Indira Gandhi to sign the Antarctic Treaty, since India could now enter its elite club of ‘consultative members’ who had decision-making powers.
11 By the time Rajiv Gandhi took office, India had already launched four successful expeditions to the continent, and established its own research base, the Dakshin Gangotri (a second base, Maitri, would follow in 1989).
12 Despite hand-wringing from some corners about India’s ‘betrayal’ of third-world countries by signing the Antarctic treaty,
13 the government was clear-eyed in its view that the continent’s natural resources and influence on its own climate patterns merited further exploration and study.
The Antarctic was thousands of miles away, but India had her sights set on a more distant frontier: space. With the launch in 1981 of the Ariane Passenger Payload Experiment (APPLE), and the following year, INSAT 1-A, the golden age of communications and entertainment appeared imminent. For the first time, Indians could adjust their television sets to see their Prime Minister deliver her Independence Day address live from the Red Fort.
14 A few months later, an even greater number tuned in to see the Asiad Games in colour, followed by breathless news coverage of the Non-Aligned Summit in New Delhi.
15
And in 1984, the country capped successive years of billboard technological achievements by sending a man to space. Wing Commander (Retd) Rakesh Sharma has described his flight on the Soyuz T-11 as ‘taking a ride in somebody else’s technology’, referring to the Interkosmos programme that allowed the Indian Air Force pilot to join the Soviet mission.
16 India contributed little to the mission beyond test equipment and supplies of bananas, pineapples and mangoes for the crew.
17 But the entire project was a public relations coup for New Delhi. Capt. Sharma (then) performed yoga in outer space to study its curative effects on muscle atrophy common during such flights.
18 The cosmonauts were placed on a diet of pulao, aloo sabzi and the humble dal. Sharma even took with him portraits of Mohandas Gandhi, Nehru and Indira, and reportedly, soil from Rajghat.
19 Then there was the satellite-link conversation between the Indian Prime Minister and the cosmonauts. The idea of sending an Indian to space was the brainchild of Indira Gandhi, who intended to use it to boost her 1985 election campaign.
20 Its political harvest notwithstanding, the national frenzy the space flight whipped up—aided by Sharma’s famous ‘saare jahan se achcha’ quip to Indira—warmed a younger, modern generation of Indians to the country’s technological ambitions.
Still, none of these accomplishments—or the shift in political attitudes—appeared to matter when it came to participating in the Human Genome Project in 1991. India had trained her gaze to the stars, and the distant mysteries of outer space excited the curiosity of a billion people, but they appeared reluctant to look inward and learn more about the particles that made them.
With the wisdom of hindsight, several explanations can be proffered for the decision: did India stay away from the HGP for scientific reasons? Was it on account of sudden, radical changes in the country’s political climate? When the genome project formally launched in the fall of October 1991, India was in the grip of a serious financial crisis that had already cost one Prime Minister his job. The new government, consumed by discussions with the International Monetary Fund for funds to bail out the economy, probably did not have the political capital to make the case for India’s participation in the HGP. Strident opposition to the 1991 economic reforms package meant policies that opened up India to the world ironically tied the hands of then Prime Minister P.V. Narasimha Rao on technological collaborations. Even if this technology enthusiast
21 wished to pursue them, he could not afford to, lest his government’s support for a Western project be seen as ‘yet another instance’ of gifting away the country’s national resources and sovereignty. An establishment that had already pledged the country’s gold for an emergency loan could not do the same with its genetic material.
An official explanation of India’s decision not to join the HGP was placed on record ten years later in Parliament, when the genome project announced its completion amid global fanfare and regret in New Delhi, by Murli Manohar Joshi, then minister of science and technology.
22 Joshi revealed the Indian government had indeed been discussing its involvement in the HGP at a high level during the eighties. In fact, an Indian scientist, Sharat Chandra, the country’s top molecular biologist and a pioneer in genetic research at the IISc, had been invited to attend a 1986 conference organized by Nobel laureate James Watson in New York’s Cold Spring Harbor Laboratory. The discussion, convened a few months after the Los Alamos meeting, featured the most influential scientists in the field. Upon his return, Dr Chandra briefed senior Indian officials in the Department of Biotechnology (DBT) about the HGP, following which the government ‘held discussions with various scientists in the country to find out what projects can be undertaken in India.’ By Joshi’s account, the decision to not participate in the HGP was taken at a 1990 meeting of Indian scientists with Charles Cantor, head of the US Department of Energy’s (DoE) human genome lab at the Lawrence Berkeley Laboratory. The DoE was the main incubator of the HGP, and Cantor its principal scientist and ambassador-at-large. ‘They discussed [India’s joining] and after that, they decided—the minutes say—that India should not and cannot join that sort of a costly project,’ Joshi claimed. ‘They decided that India should take India-specific projects as research projects.’
23
The minister’s explanation is not difficult to believe. If anything, it seconds Dr Bhargava’s uncharitable claim that decisions on gene sequencing, among others, were held up by a ‘scientific mafia’ that controlled the Department of Biotechnology.
24 But Dr Bhargava, who was not invited to the meeting with Dr Cantor, had himself proposed, a few years before, that India map the human genome on its own at a fraction of the [HGP’s] budget.
25 That proposal was turned down by the Rajiv Gandhi government, citing the prohibitive costs of importing laboratory equipment for the project.
Clearly, Indian governments across the political spectrum hesitated to pursue human gene sequencing. The image of an all-powerful cabal of scientists taking decisions for the government is only a convenient explanation. In 1991, with India confronting an unprecedented economic crisis, perhaps the opinion of risk-averse officials in the DBT did weigh on the minds of their political masters. But the same matter had been also considered by Rajiv Gandhi and his advisers, and a government that revelled in taking on technological challenges also arrived at the same conclusion. A leading Indian biotechnologist of his generation and later, the director of IISc, G. Padmanabhan, noted at the time that he would ‘rather sequence the DNA of a pathogenic organism that causes disease in Indians than that of a human being’.
26 Whether the project was run by Americans or not, India had second thoughts about ‘hacking’ the human body.
Did this reticence of the scientific and political class belie a profound, almost spiritual discomfort with probing what lay beneath human flesh and blood? Perhaps one day, a scholar of Indian philosophy may deem this fertile ground for research. The Nobel laureate Walter Gilbert called the Human Genome Project a quest for the ‘Holy Grail’ of modern science, alluding to a higher calling that transcended the mere gathering of biological data.
27 Gene sequencing, Dr Gilbert said, was the ‘ultimate answer’ to the Delphic maxim ‘know thyself’, believed to have been engraved at the entrance to the Temple of Apollo. Counsel-seekers on their way to meet the Oracle of Delphi were confronted by this commandment. But in India, those pilgrims stepping up to the hillock shrine of Sabarimala are met with a different inscription: tat tvam asi, or ‘thou art that’.
‘Tat tvam asi’, a mahavakya in the Chandogya Upanishad, highlights the oneness of man with nature regardless of their temporal, physical or material links. Verses of the Chandogya argue knowledge is gained not through an enquiry into the creation of man but an understanding that man’s being itself reflects existence or a universal ‘truth’.
28 The atman (self) does not represent an individual’s traits or characteristics but this larger sat (truth). If Western geneticists were heeding the wisdom of the ancient Greeks, Indian scientists appeared to be doffing their hats to this Vedic message. To search for meaning in molecules, as the Human Genome Project sought to do, would be to lose sight of the forest for the trees, and neglect the cosmic truth of existence itself.
There were, of course, earthier reasons that held back India’s participation in the HGP (in any event, Advaita philosophy did not seem to constrain Indian scientists from pursuing a genome sequencing project of their own, nearly a decade after the HGP published its results). Even if Indian politicians sought to overrule scientists at the time, they would have struggled to defend their actions. Curated by the US Department of Energy and the National Institute of Health, the HGP was undeniably an American project. India’s decision to join it had to be mindful of its geopolitical considerations, given the embers of the Cold War were still glowing. The Soviet Union’s hostility to the project, and to the field of genetics in general—famously classified as ‘bourgeois pseudoscience’ during Joseph Stalin’s regime
29—complicated matters. The Soviet Academy of Sciences had in fact attempted to set up a genome sequencing initiative of its own in 1989, but that initiative could not shake off historical baggage. Under Trofim Lysenko, one of Stalin’s principal scientific advisers, the USSR during the fifties had imposed prohibitions on genetics and molecular biology research.
30 Lysenko denied the existence of genes altogether, and four decades after his pernicious policies, the Soviets were nowhere close to building the kind of expertise required to advance research in this field. Within a year, the political implosion of the USSR had also begun, leading to its collapse and the formal conclusion of the Cold War in December 1991.
The fall of the Soviet Union meant India did not have the staid comfort of choosing its usual partner on a sensitive, technological project. Although Rajiv Gandhi had begun a process of rapprochement with the United States, the crucial years preceding the launch of the HGP saw governments change on both sides. As a result, built-up momentum was lost, and cooperation on a high-visibility project such as the HGP could simply not proceed without the political will to realize it. The decisions of Prime Ministers V.P. Singh and Chandra Shekhar to allow, respectively, the unrestricted use of Indian airspace for US military flights and their refuelling in Bombay during the Gulf War generated considerable political opposition—led, ironically, by the Congress. In February 1991, India withdrew its permission for US aircraft to use refuelling facilities, sending ties into cold storage. Only a herculean effort by the Congress government that took charge later in the year—saddled already with the task of taking a begging bowl to Washington D.C.—could have mustered the political consensus necessary for India to join the HGP.
Beyond political, economic, or even spiritual considerations, there were historical reasons that animated Indian scepticism towards the HGP. They can be traced back not only to events of the eighties, but to those that took place during colonial rule hundreds of years ago. Taken together, they reflect India’s deep-rooted discomfort with placing the human body as the site of technological innovation. Those historical circumstances not only jinxed India’s participation in the HGP in 1991, but continue to influence public policy discussions in the country today.
The ‘greased cartridge’ reason for India’s staying away from the genome project was probably the controversy surrounding the India–US Vaccine Action Programme (VAP). The VAP grew from discussions Rajiv Gandhi held with Ronald Reagan during the former’s visit to the US in 1985, and both sides signed an MoU to implement the programme two years later. On paper, the VAP’s objectives were laudable: the United States would help India develop vaccines for diseases common in the subcontinent such as pneumonia, hepatitis, typhoid, rabies and whooping cough. Nearly 80 per cent of the programme’s financial costs would also be underwritten by the US.
31
If the Indian government believed the programme would be welcomed as a windfall, it was caught off-guard by the public opposition to it. Voices from within and outside the establishment assailed the VAP almost immediately after it was publicly announced.
32 For the technocratic Gandhi, the episode was a valuable lesson: a government whose policies swore by technology also had to be prepared to let them die by it. That the signing of the VAP MoU was broadcast seemed curiously to elicit harsher opinions from people. A senior scientist from the normally elusive defence ministry went on record to say he was ‘shocked’ to see the agreement signed on TV.
33
The defence ministry had two concerns: that biological material collected from India could be used to make an ‘epidemiological profile’ of the population, and the vaccines themselves could be ‘re-engineered’ with toxins, making them agents of biological warfare.
34 The genetic profile of Indian communities could indeed explain their predisposition and, in some cases, native immunity, to some diseases. Such information would be useful for a strategic adversary or, for that matter, a foreign pharmaceutical company eyeing the Indian market. The threat of biological warfare was more contrived, but the controversy exposed the Indian government’s total neglect of considerations such as the security, in storage and transit, of genetic material or experimental vaccines.
The collaboration envisaged under VAP too was skewed in favour of US interests, so much so that one prominent, left-leaning commentator called Rajiv Gandhi ‘a willing prey’ to America’s ‘technology trap’.
35 The MoU pushed for the patenting of genetically re-engineered vaccines developed through the scheme, and for granting Intellectual Property Rights (IPR) to both ‘patentable results and the publication of scientific findings’.
36 In other words, it was likely American pharmaceutical companies would walk away with exclusive rights to drugs developed for India. Not only was this provision at odds with Indian law at the time (which protected scientific processes but not finished pharmaceutical products) but also piled pressure on the Rajiv Gandhi government to revamp the Patents Act of 1970. VAP negotiations coincided with an aggressive, global effort by the United States to craft a strong IPR agreement at the World Trade Organization. India eventually signed the Agreement on Trade-Related Aspects of IPRs (TRIPS), but bought a ten-year grace period to phase out its existing legislation. In effect, the VAP would introduce, through the backdoor, changes in Indian policy that had long been publicly resisted.
More worrying was the lack of clear rules on conducting field trials of re-engineered vaccines. Even as both sides were dotting the i’s and crossing the t’s on the VAP, the Wistar Institute, a Philadelphia-based research organization, became embroiled in a scandal over the unauthorized testing of its anti-rabies vaccine in Argentina.
37 On account of onerous domestic regulations, field trials of this recombinant drug, ‘vaccinia’, could not be conducted in the United States. So Wistar smuggled the vaccine into Buenos Aires in a diplomatic pouch, and inoculated over twenty cows. The Argentinian government was kept in the dark. The test accidentally infected several farm workers, and generated international outrage, calling into question the ethical conduct of US biotechnology companies abroad. This incident also cast a cloud over the VAP, and many scientists invoked it to express reservations about India’s participation in the programme.
Stung by the criticism, the Indian government clarified field trials would be cleared by health regulators on both sides, and any vaccine testing in India would only follow approvals by the US Food and Drug Administration.
38 The trials would also be vetted by the ethics committee of the Indian Council of Medical Research. By themselves, these requirements were not out of the ordinary. They were, however, supplemented by regulations that allowed only Indian scientists to collect samples, and for the transport of collected material outside the country to be approved by the ‘concerned authorities’. It was clear that the Department of Biotechnology, the nodal agency responsible for implementing the VAP, was in retreat. Opposition to the scheme only intensified: the editorial board of the Times of India declared ‘no self-respecting government’ can let Indians be ‘guinea-pigs for testing products with unknown hazards’.
39 The Vaccine Action Programme was gradually pushed aside, and while it exists even today, the initiative has struggled to make a mark.
(To be sure, there were unintended positive consequences of the VAP episode. Just as an aborted negotiation with the American pharmaceutical company Merck prompted Jawaharlal Nehru to set up India’s first penicillin manufacturing unit in the fifties, the VAP’s failure awakened the Indian establishment to the need for indigenous vaccine production capacity. By the dawn of the new millennium, India was well on its way to becoming the ‘world’s pharmacy’—the top manufacturer of generic drugs, supplying developing countries in Asia and Africa with life-saving medicines at affordable prices. Just as IBM’s exit from the country in 1978 opened up opportunities for businesses like TCS and HCL to build ‘enterprise software’ for the Indian market, the VAP’s failure offered room for Bangalore-based Biocon and other domestic biotechnology companies to grow and expand.)
The VAP controversy was a warning to scientists and officials at the DBT. If a government with over 400 seats in Parliament at the time could not galvanize support for vaccine research, what hope did they have for convincing the nation to join the HGP, a far more ambitious project? With some American laboratories attempting to patent human gene sequences spliced through recombinant technology, fears associated with the VAP in India were readily transposed on to the HGP, effectively foreclosing the debate.
The debate over the genome project needs also to be annotated with the subcontinent’s long and dismal history of using biological attributes of Indians to serve the British Raj. When Sir William Herschel, then district collector of Hooghly, sought fingerprints from an Indian contractor in 1858 to ‘frighten him out of all thought of repudiating his signature’, he put in motion a method of racial profiling that would eventually make its way into the law of the land.
40 The Indian Evidence Act of 1899 became the world’s first legislation to endorse fingerprinting as a method of identifying criminals.
41 Herschel also shared his notes with Francis Galton, the famed father of ‘eugenics’. Galton, also the intellectual progenitor of the field known today as ‘biometrics’—the study of human physiological features for statistical purposes—was a patent racist. He advocated a fingerprint-based system to identify Indians and Egyptians that tracked them wherever they travelled: whether on pilgrimages, for petty commerce, or due to changes of employment. It was important to monitor the movement of natives in both countries, for ‘their warmest admirers would not rank veracity [among their traits]’, wrote Galton.
42 The use of this system, formally developed by an inspector-general in the Bengal police for identifying ‘criminal tribes’ during the Raj, has been well-documented by scholars like Chandak Sengoopta and Simon Cole. Biometric identification was by no means confined to the criminal tribes: for instance, workers in the Kolar gold field went on a month-long strike in 1930 protesting the collection of fingerprints by mine operators, a rule purportedly introduced to prevent the theft of gold.
43 Nor was their legacy confined to pre-independent India. In 1955, the Central Bureau of Finger Prints was set up in Calcutta under the aegis of the clandestine Intelligence Bureau, where it operated for nearly three decades. While controversy raged over the vaccine programme and genome project in the eighties, the Indian government was quietly developing its automated fingerprint detection technology, and successfully piloted it in 1992. With the wisdom of hindsight, it is easy to see how the historical provenance of techniques and technologies that involved harvesting information from the human body made them unpalatable to Indians young and old.
Whatever the reasons, the fact remains India is yet to study the genetic properties of its incredibly diverse population, and its abstinence from the HGP cost it dearly. In 2010, scientists in New Delhi mapped the full genome of a fifty-two-year old man in Jharkhand, which the government promptly billed as evidence of India’s entry into an elite club comprising nations that participated in the original HGP.
44 While this was indeed a scientific breakthrough, the genetic sample of one Indian among a billion could hardly be seen as instructive for policy planners or the medical fraternity across the country. To date, India’s reluctance to undertake a large-scale mapping exercise remains notable and intriguing. Many such initiatives have been attempted—the latest being an announcement in April 2019 by the CSIR to map the genome of 1000 ‘rural youth’
45—but none have taken off. The perception that genetic samples may be collected for some nefarious purpose lingers—a reflection of India’s tortuous history with technology.
Four decades after independence, during which time ordinary Indians were kept at arm’s length from decision-making on technologies—and indeed, new technologies themselves—they were asked overnight to become test-beds of scientific progress. By the eighties, the ‘scientific temper’ Nehru wished for his compatriots to cultivate had become confined to a handful of elite researchers and laboratories. The rest of the country was happy to hear news of its astronaut in outer space, or see photos of the Indian flag planted in Antarctica, but the HGP was different. No matter what the professed benefits of genome sequencing or re-engineered vaccines were, technology had literally come too close for comfort for many.
The Dawn of Big Data
‘Taking a new step, uttering a new word is what men fear the most.’
—Fyodor Dostoevsky, Crime and Punishment

In 1995, two young PhD students ran into each other at Stanford, and created an application called ‘BackRub’ that could trawl and index all content on the web. Their story is the stuff of legend. Less well-known is the tale, from 1983, of a frustrated Karnataka-cadre Indian Administrative Service (IAS) officer who decided to spend the funds allocated to him for a jeep on a computer instead.
46 Sanjoy Dasgupta, the special deputy commissioner at Karwar, a coastal district, had had it with taking ‘arbitrary decisions based on unorganized information’.
47 Locating and pulling out records from the block, district and state levels had become an impossible task. Most of the data Dasgupta sought was manually gathered and fed into their byzantine administrative machinery, from which it never re-emerged. With the computer he purchased—his wife recalls the machine being installed amid the breaking of coconuts and incantations by pujaris
48—Dasgupta computerized land records, loan reports and monitored the progress of village development projects. Through the ‘Karwar experiment’,
49 as he called it, big data was born in India.
The curation of vast troves of information through digital networks did not begin with ‘BackRub’, or Google, as it is known today. Even in the United States, the origin of big data is attributed to the adoption of the Social Security Number (SSN) by its Internal Revenue Service in the sixties, and the subsequent linking by credit-reporting agencies of the SSN to a person’s financial history.
50 But the computer programme developed at Stanford by Larry Page and Sergey Brin was the first successful effort at combing sources of data that, when put together, were capable of unearthing broad trends and patterns otherwise invisible to the naked eye. When Page and Brin brought Google to the world in 1998, four web ‘crawlers’ (bot programmes) were sufficient to map the roughly 500 million web pages in existence at the time.
51 Today, Google’s products alone—Maps, Google+, Chrome, etc.—create data sets that are many times the size of the entire Internet in the nineties. Still, the fact remains that the first ‘Googlers’ had something to work with. Google was created exactly three decades after the engineer Doug Engelbart wowed his Bay Area audience with the ‘mother of all demos’, introducing them to the modern personal computer (PC).
52 Its popularity in the United States—a third of American households had a PC by the early nineties
53—had since made possible the creation of a treasure chest of information, which the search engine farmed effectively.
A civil servant in India of the eighties, Sanjoy Dasgupta had no such luxury. The Internet as it existed in the US was all but unknown in the country. There were no digitized databases and no networks to connect them. Even if such a network could be created, India had few micro-computers and fewer individuals willing to feed them data! The bulk of computer purchases were still made by public-sector institutions, especially banks, and reports were rife of these machines gathering dust. In one instance involving a private establishment, employees worried about losing jobs were found to have entered misleading inventory data so computers would be cast aside.
54 Amateur computing enthusiasts, singularly responsible for giving Silicon Valley its ethos, culture and inspiration, were a rare breed in India.
Dasgupta, however, belonged to an even rarer breed: he was both an avid programmer and a dyed-in-the-wool technocrat
55 (at the turn of the century, Dasgupta would be appointed the steward of Bangalore’s technology boom, as Karnataka’s first IT secretary). He could intuitively visualize the PC’s role in creating a more efficient system of data collection and processing in his district. Nevertheless, when he set up the ‘Karwar experiment’, Dasgupta had no plans to scale up the project. A series of fortuitous events occurred soon after, altering his plans, and indeed, the terrain of India’s technology landscape. Upon assuming the office of Prime Minister after his mother’s assassination, Rajiv Gandhi released the National Computer Policy, easing imports of computer hardware and causing the price of individual units to fall by 50 per cent.
56 Two years later, the government lifted restrictions on IT companies that sought to raise money from abroad for the purpose of exporting their software products. The net effect of these twin policies was an uptick in the demand for computers from public institutions, private businesses and personal users. As news spread of the data-driven platform in Karwar, Dasgupta hosted a bureaucrat from the ministry of rural development in New Delhi, who recommended the installation of micro-computers across India.
57 This initiative came to be known as the Computerized Rural Information Systems Project (CRISP), India’s first attempt at databasing information to track the delivery of welfare schemes and better address the needs of its villages.
CRISP required officers in each District Rural Development Agency (DRDA)—the vehicle through which the ministry of rural development released its funds to states—to survey villages, identify household beneficiaries, and track the delivery of government subsidies. DRDA officers had to solicit this data from the village and block levels, and forward their processed reports to state and central agencies.
58 CRISP’s rolling out was not without opposition. Local officials had little interest in learning how to use the Lotus 1-2-3 spreadsheet and Wordstar programmes that were embedded in CRISP systems.
59 Even skilling the interested staff took time and resources that state governments could not afford. Moreover, CRISP reports revealed how rupees from the exchequer were being spent (or not) on development projects, putting the role of elected representatives on the spotlight. Needless to say, the platform was not a hit with the political class.
Most of all, CRISP was not a network in the true sense of the term. The system ran on a standardized suite of applications across India, but the end-product of a decentralized system of information gathering was a cluster of data sets that did not ‘talk’ to each other. Information was accumulated from the ground up and it usually stagnated in state capitals, or would be sent to the MoRD for its pro forma annual progress reports.
60 The flow of data was strictly one-way. If DRDA officers wanted to find out how their counterparts had resolved similar governance problems in other parts of the country, they had no way of looking up such information through CRISP.
Meanwhile, in the CGO Complex on Lodhi Road in New Delhi, a few miles away from the MoRD’s office, plans to build precisely such a database network were afoot. Leading the charge was the scientist responsible for both the computer and software exports policies. Narsimhiah Seshagiri had caught the eye of Prime Minister Rajiv Gandhi in 1982 when the National Informatics Centre (NIC) under his supervision set up an information management system for the Asian Games. NIC had, within six months, created software for the network that linked the seventeen Asiad venues to the control centre at Jawaharlal Nehru Stadium, facilitating the instantaneous display and tabulation of results.
61 Having been handed the responsibility of the games, their smooth conduct was a matter of political prestige for Gandhi, and Seshagiri stepped up to the plate. When Rajiv took office under turbulent circumstances in 1984, Seshagiri already had a draft policy on computers on hand. With minor tweaks, his draft became the law of the land. The steep drop in the cost of PCs that followed the policy made it possible to visualize a truly national network of micro-computers for digitizing and sharing data among public institutions. Seshagiri’s plan sowed the seeds of ‘e-governance’ well before the term became a buzzword in India two decades later.
His association with the Prime Minister, and Rajiv’s own enthusiasm for computing, helped, but the creation of such a network—‘NICNET’—was far from a foregone conclusion. The government’s technology policies had invited foreign equipment and expertise, and with them, criticism from the intellectual left and greybeards in the scientific establishment. The computer policy, they sardonically claimed, would saddle India with ‘screwdriver technology’
62—the unimportant role of fixing and assembling parts of the PC that were imported from various sources abroad. The software export rules, on the other hand, were assailed for making India an attractive destination for ‘body shoppers’—American companies that hired Indian programmers sitting at their desks as cheap labour to write software for their systems located across the world. The criticism of both policies was so strident that the Prime Minister even contemplated abolishing the Department of Electronics.
63 His advisors, aghast at this prospect, were able to convince him otherwise. ‘A year-and-a-half before [the 1989] elections, Gandhi appeared to have been advised that the [Congress] party may be giving a wrong message to the people by overemphasizing computers. He had to play it cold as far as public support for computerization is concerned. The point made was that the “computer boys”—as all of us together were called—gave a bad name to the [Congress] party,’ Seshagiri has himself said.
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NICNET was conceived just as elite criticism and political opposition to Rajiv’s policies were growing and its birth, therefore, had to be cloaked in secrecy. When Seshagiri approached the Finance Minister V.P. Singh for his approval for NICNET—estimated to cost Rs 240 crore in three years—the latter advised him to set up the network first, and then submit the proposal to the Union Cabinet.
65 It was a daring manoeuvre, for NICNET’s failure would have been a political disaster for Rajiv Gandhi (who lost the elections in any case), but also set back a decade of progress that India had made in warming its people to new technologies.
The project was nevertheless green-lighted by the Prime Minister’s Office. When Seshagiri and his colleagues launched NICNET in 1987, they called it a ‘hierarchic, distributed computer communication network to support decision-making by the Indian government’.
66 The nucleus of NICNET would be a ‘Master Earth Station’ in the country’s capital, supported by regional hubs in Pune, Hyderabad, Bhubaneswar and another, smaller sub-station in Delhi. These hubs were equipped with the S-1000, a Japanese computer ranked among the ‘fastest machines in the world’ during the eighties. The S-1000s were, in turn, connected to PCs installed at the state and district levels. Data would be beamed from a giant antenna in New Delhi onto receiving VSAT (Very Small Aperture Terminal) dishes located across India, and vice versa, through the INTELSAT and later, the INSAT 1D satellites. Each PC had a princely (by contemporary standards) storage space of 900 MB. By 1989, NICNET had an outpost in nearly every district: the mission for a ‘single, nation-wide database’ had been completed.
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NICNET was no Google, but its ‘query-ability’ was a notable innovation. Although the system in New Delhi was the keeper of the keys to the network, any official using NICNET could search for, and retrieve information from, any other part of the country.
68
The digitizing of governance data was itself an impressive feat, but the biggest disruption that NICNET brought about was attitudinal. To bureaucrats soaked in a decades-long belief that computers were ‘evil’ and ‘inappropriate’ to the Indian context, Seshagiri and his team demonstrated it was not only possible to scale up a digital network but also use it to make their jobs considerably easier. Sure, high-speed connectivity was some years away, and dial-up access to NICNET, even in metros, was not always reliable. But babus had no longer to rifle through dusty shelves and stacks of mouldy paper to find the information their political masters needed to plan budgets, or respond to pointed questions in Parliament (surf casually through the archives of Lok Sabha debates, and one can observe a marked rise in the quality of answers offered by Union ministers after 1990, largely on account of the data newly available to them).
This shift in attitude produced remarkable results. NICNET moved base from the Department of Electronics to the Planning Commission, signalling the embrace of digital governance by the high priests of Yojana Bhavan. The ministry of external affairs contracted NIC to create its passport control system, with the Regional Passport Office in New Delhi being the first to fully computerize its application process.
69 The Department of Mines used NICNET to create a national minerals database, publishing data on nearly 9000 ores and deposits all over India. Through the network, the agriculture ministry kept tab of reservoir levels in dams across the country, providing an effective flood warning and emergency system. Public Sector Unit (PSU) entities like the Steel Authority of India Ltd (SAIL) and the National Thermal Power Corporation (NTPC) created ‘closed-group’ networks spun off NICNET, enabling communications and data analysis between their regional factories and offices. In 1991, the Supreme Court of India and the high courts in each state were linked by the network, facilitating the querying of case status and retrieval of judicial precedents.
70 The next year, data from the fifth Census was digitized and uploaded onto NICNET. On the day votes were counted for the 1991 general elections, journalists Prannoy Roy and Vinod Dua used NICNET to retrieve numbers from Lok Sabha constituencies, augmenting their analysis with real-time data.
71 Their show, described by India Today as a mix of ‘electronic wizardry and super anchoring’,
72 changed the face of election analysis, and Indian television, forever.
If NICNET was being put to all these uses, why didn’t the ensuing explosion of data bring about a computing revolution in India? For a fleeting moment, developments in Indian computing almost seemed to mirror those taking place in Silicon Valley, albeit with the gap of a few years. Growing interest in the PC had prompted the Homebrew Computer Club, a group of Valley-based amateur enthusiasts, to host the first ‘West Coast Computer Faire’ in 1977. It was at the Faire that Steve Jobs unveiled the Apple II computer, replete with a colour display and keyboard. Within a year of the exhibition, Apple II earned millions of dollars in revenue, helping Jobs financially underwrite the development and production-at-scale of the Macintosh. Apple II took computing to ordinary citizens, especially classrooms, where it was used by students and teachers to tap online databases for research projects and tests.
73 The successful marriage of data and mass computing, exemplified by Apple’s story, made Silicon Valley what it is today. Rajiv Gandhi too succeeded in installing a computer in every district across India, but that did not bring digital technologies any closer to the people. By 1990, these machines were wired to a network of rich, granular databases from which users could access a wide array of information. India not only had the computers, but also the information that could potentially transform the livelihoods of its farmers, fisherfolk, engineers and doctors. In fact, the project was so sophisticated and ambitious in scope that NICNET invited the attention of European policymakers, who travelled to India to see it first-hand.
74 Yet, despite the data on offer, NICNET could not spur the popularity of the PC, or incubate the creation of an ‘Indian’ Google. Why?
Unfortunately, its command-and-control style of functioning also proved to be NICNET’s fatal flaw. Just as the creation of NICNET was held back initially from the Union Cabinet, decisions on the politically sensitive project continued to be taken by an elite coterie of advisors in the Prime Minister’s Office. The lack of consultation with state governments came to hurt the popular appeal of this network. To be sure, the National Technology Missions helped some segments of society better understand or appreciate computers. But the rolling out of computers in India coincided with a period in the country’s political history during which regionalism, invigorated by the anti-Emergency movement, had come into its own. No longer could a government sitting in South Block dictate the terms by which citizens interacted with new technologies. Rajiv was more a technocrat than any of his predecessors to have held high office, but even with 400-odd seats in Parliament, he had neither the political autonomy that his mother or grandfather enjoyed, nor the help of ruthless strategists who could enforce his writ, like Vallabhbhai Patel or P.N. Haksar.
Having few reasons to take orders from the centre, states were therefore none too keen to join NICNET. They refused to share data with New Delhi, acceding only when the latter agreed to cover all costs associated with the project.
75 As with CRISP, motivating and training district-level staff to feed NICNET with data was an uphill task. Only in this case, those who drew salaries from state coffers had no incentive to listen to bureaucrats from a distant capital. CRISP could still function with the support of a few committed local officials. NICNET, being more than the sum of its parts, required the cooperation of all states if data collected from the ground were to make sense at a national level. Consequently, even though many public institutions signed up to NICNET, the integrity of their data could not always be vouched for.
Even if everything worked according to plan, NICNET still had an end-user problem. It was a data-sharing network of the government, by the government, and for the government. Seshagiri and his colleagues designed it primarily to support the Planning Commission’s work, perhaps unmindful of the interest the broader public may have had in the data it generated. NIC created separate, sister networks for ordinary users. The Educational Research Network (ERNET) was set up in the mould of the US-based ARPANET, to connect researchers and educators across universities in India. The Information Library Network (INFLIBNET) would be a digital repository linking public libraries. Both databases were undoubtedly of assistance to Internet users, but they could not hold a candle to the quantity and quality of information that was coursing through NICNET’s digital veins. ERNET officials, still working out of the Department of Electronics, wished some of the attention lavished on NICNET would come their way.
76 Having collected valuable data by bringing to bear its resources from remote parts of the country, the government should have opened the network to the public to share and peruse freely. Ironically, it took another of Rajiv’s ‘computer boys’—Sam Pitroda—to return as the chairman of the National Knowledge Commission in 2005 and make precisely such a recommendation. Nearly three decades after NICNET launched, the Indian government declared an ‘Open Data Policy’ that would allow citizens to peer into their public repositories. In the eighties, however, this was not the case.
In fairness, a few opportunities existed at least on paper for citizens to directly engage and benefit from NICNET. Court NIC, as described here, facilitated the easy retrieval of cases, and has since enhanced access to justice for ordinary litigants. Through NICNET, doctors in India could query the online Medical Literature and Analysis System (MEDLARS) offered by the US National Library of Medicine, improving their diagnostics and research. But it is anyone’s guess whether lawyers or doctors actually used these facilities at the time, given the cost and resources required to learn computing for highly specialized disciplines. If training officials took a herculean effort, educating the professional workforce to use computers seemed nearly impossible. The central government floated an initiative to make citizens ‘e-literate’ as early as 1984, but it failed to gain traction due to the poor availability of computers.
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When the public was finally allowed access to the network, they had to visit government offices to avail its services. In Bombay, for instance, NIC set up a ‘booth’ in Mantralaya, the seat of the Maharashtra government, allowing users to browse through tourist information, employment directories, rail timetables and other online utilities.
78 If the government intended to bring technology closer to people through these ‘informatics booths’, planting public computers in the heart of official India had the unintended effect of forcing people to come to government to use new technologies. As officials themselves acknowledged, there appeared to be little appetite among people to line up before sarkari establishments for yet another service.
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Despite all the attendant problems—its top-down style, cost of computers, the political climate and difficulties in training officials—NICNET could still have laid the ground for a sea-change in public attitudes towards computing. NICNET had the data, and Indian engineers the skill to incubate a thriving community of start-ups that catered to the needs of citizens across social strata. To bring both together required imagination and a leap of faith from policymakers of this era. Unfortunately, they perceived data collected from Indians to be the property of the state, and its dissemination to be largesse, not a responsibility. Tight controls around the use of such data not only dampened the enthusiasm of citizens towards NICNET, but also deprived the private sector—coders in India in the mould of Larry Page and Sergey Brin—of ways to understand and utilize it better.
Seshagiri, who considered NICNET his ‘biggest achievement’, had himself begun to revisit some of the assumptions that underlay the network.
80 In NICNET’s infancy, Seshagiri spent all his energies trying to cut through the red tape to make the project work: ‘I told the Prime Minister that we would go ahead with the project even if it meant breaking every rule in [sic] the book’.
81 By his count, NICNET broke over 300 government regulations before it could be launched.
82 But once the network gained acceptability within government, and began to absorb data at a staggering pace, he wondered how to utilize the information thus collected for purposes other than planning. Seshagiri had championed the import of hardware and easing of forex regulations on software exports to make computers cheaper and accessible to the public. But even he was not fully prepared to make sense of this unprecedented generation of data. The straight-talking technocrat called it the ‘information revolution the government hadn’t dreamed of’.
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Consequently, Seshagiri and his team began to develop ideas for the second phase, as it were, of NICNET. In particular, they were concerned about the ‘ethical’ use of harvested data, especially if it related to socio-economic indicators or health records of Indians. Seshagiri argued the use of computer resources to access confidential electronic information, including NICNET data, without ‘specific authorization’ should be illegal.
84 And finally, they visualized NICNET as an incrementally ‘intelligent’ network, whose primary role would be to provide a ‘backbone’ of data upon which services and value additions could be offered by governments and businesses alike.
85 It was an exhilarating idea, one that would also form the raison d’être of the world’s largest digital identity platform, Aadhaar, twenty-five years later.
To realize this vision, however, NIC needed the support of other government agencies. Thus far, NICNET had ‘bypassed’ ground-based cable networks, using satellite and wireless technologies to connect states and districts. The next step, Seshagiri argued, would be to build a set of technical standards that allowed information to pass seamlessly through the network infrastructure and onto customized applications built by public or private entities. Most importantly, NICNET needed high-speed communication lines that ferried data from computers to public networks. Both solicited the cooperation of the Department of Telecommunications (DoT). The department had a monopoly over telecom services in the country, and had to embed those technical standards into its infrastructure—in addition to offering increased bandwidth—for the network to expand into households and offices. But by the time NICNET bludgeoned through a wall of official regulations, Seshagiri had burnt all bridges with the DoT. Telecom officials were concerned that NIC, having developed the capability to convert voice calls into data, would become the de facto provider of communications in the country. NICNET’s offering e-mail services to government employees aggravated their fears.
86 In a bid to protect their turf, therefore, DoT opposed NICNET from the start.
Then, on 15 August 1995, DoT’s Videsh Sanchar Nigam Limited (VSNL) unlocked the doors of the Internet for the Indian public. Although expensive and confined initially to major metropolitan cities, the demand for dial-up Internet access was evident right from the launch of the service.
87 NIC and DoT would have benefited greatly from working together to make NICNET data available on VSNL’s ‘gateway Internet service’, as it was called then, and further catalyse demand for digital connectivity. But any prospects of collaboration were extinguished when Seshagiri and B.K. Syngal, the chairman of VSNL, engaged in a bitter, personal argument during a meeting to discuss such possibilities. Seshagiri sought to limit the DoT’s control over the public Internet and called for abolishing VSNL’s status as the ‘public telecom carrier’. ‘Every privilege [. . .] offered to DoT and VSNL should be made available to other service providers,’ he argued, hinting NICNET too should be allowed to provide Internet access. Seshagiri even alleged the DoT was trying to control the Internet on account of its ‘insecurity in facing the competition’.
88 For the telecom bureaucrats, already suspicious of NICNET, this was the last straw. Syngal termed Seshagiri a ‘crony’ of M.G.K. Menon and other technocrats who had built up the monopolistic hold of the Department of Electronics in the seventies and eighties, and were now voicing duplicitous concerns about VSNL. In full public view, he termed Seshagiri’s concerns ‘absolute bullshit’.
89 That was the end of the meeting, and for prospects for collaboration between both wings of the government.
NICNET’s failure was a reminder that the struggle for greater technology adoption within the country was not just one between an aggressive government and a reluctant citizenry—it was also being waged within government. If anything, public attitudes towards technology had begun to shift since the late seventies, and relaxed regulations of the following decade should have resulted in a happy embrace of ‘civic technologies’ like NICNET. Instead, the project was thwarted from within the government at all levels: by local administrations unwilling or unable to learn the ropes of data entry, by state governments that refused to forward NICNET data to New Delhi, and by top bureaucrats at the centre, who saw the project as a threat to their fiefdoms hitherto protected by red tape. The turf war between DoT and the ministry of information technology continues to this day—with the introduction of the telecom regulator further complicating matters—resulting in poorly coordinated policies on how digital data is stored, ferried and secured across networks in India. NICNET’s travails foreshadowed this bitter battle. The network has long rendered itself into obscurity; only the struggle remains.
The Iron Curtain Falls, Another one Rises
Science and technology revolutionize our lives, but memory, tradition and myth frame our response.
—Arthur M. Schlesinger
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The year was 1990, but a time-traveller could be forgiven for mistaking it to be 1945. No atom bombs were exploded in Asia this time around, but the political implosion underway in northern Eurasia was equally seismic, and felt in all corners of the world. The collapse of the Soviet Union triggered the third and final wave of decolonization in the twentieth century, releasing several small states into the wilderness of international politics, just as the Second World War had done. To India, this sequence of events was all too familiar. On both occasions, India had been preparing to present a new version of itself to the world: then, as an independent state taking its rightful place in the community of nations, and now, as an economy ready to engage more openly with it. The political turbulence that midwifed India’s birth in 1947 was hardly conducive to stable economic development. And just as a desperate government in New Delhi sought in 1991 to unleash the ‘animal spirits’ of its economy, history appeared to be repeating itself, throwing international politics once again into chaos. A great wall of separation had been pulled down in Berlin, but new ones, more subtle and menacing, were coming up around India. Those barriers had once thwarted the country’s access to new technologies, and they attempted now to do the same.
The Second World War, having incubated an eye-popping array of machinery, led to a race between the United States and the USSR to acquire sensitive technologies, as well as experts who could wield them. At the end of the Cold War, the United States, its victor, sought similarly to prevent the century’s accumulated innovation from falling into the ‘wrong’ hands: tinpot dictators, warlords, residual communists, or just about any government that disagreed with its own view of the world. The George H.W. Bush administration in Washington D.C. was not overly worried about the resurgence of communism. When the world was divided into two ideological camps, America at least had the cold comfort of knowing who its friends and foes were. To paraphrase Franklin Roosevelt, there were many ‘sons of bitches’ lording over failed states, but at least they could be identified as ‘ours’ or ‘theirs’, during the Cold War. With the fall of the USSR, however, it seemed only a matter of time before advanced technologies developed in the erstwhile Soviet republics found their way into distant lands and ‘mom-and-pop’ militias that answered to no one.
The suspected ‘leakage’ of technology was hardly confined to the disintegrating Soviet Union. By the eighties, American allies too had started to do business with the ‘bad guys’. The resultant transfer of military technologies emboldened autocrats to thumb their nose at the US, or in worse circumstances, train them towards their own populations. Saddam Hussein’s horrific and repeated gassing of the Kurdish city of Halabja with mustard and sarin gas, killing over 5000 people, was enabled by German and French chemical industries supplying manufacturing equipment and training manuals to his Ba’athist government. Even American companies, worried about losing virgin markets to their competitors, had begun to sidestep their government’s directives. When Hussein invaded Kuwait, it came to light that Honeywell and Unisys had augmented Iraq’s missile programme by providing it with highly advanced computers and precision tracking software.
91 Meanwhile, inside Washington’s Beltway—the ring road around the US capital that houses its powerful elite, including defence contractors and technology giants—there were growing concerns the Cold War’s petering out would hit the demand for civilian technologies made in America. Japanese companies in particular were seen as a potent threat to American leadership in ‘high technology’. The preceding forty years had offered the US the political facade needed to limit the spread of ‘dual-use’ technologies, but that cause evaporated almost overnight.
Previous sections of this book have highlighted how newly independent India, eager to realize the scientific possibilities of the Atomic Age, ran into a veil of secrecy during its attempts to acquire technologies. Immediately after the war, the United States enacted a bevy of laws preventing technology transfer to the communist bloc or states friendly to the Soviet Union. India too was caught in their wide nets. From being privileged visitors with access to top-secret laboratories of the Manhattan Project during the war,
92 Indian scientists found themselves shut out by a US Atomic Energy Act that prevented them from importing particle accelerators or even plastic balloons for the country’s nuclear experiments!
93 India’s plea that its nuclear programme was meant for peaceful civilian purposes—Homi Bhabha had set up the Tata Institute of Fundamental Research weeks before the bombing of Hiroshima and Nagasaki—fell on deaf ears. Fortuitously for India, the Soviet testing of a nuclear device in 1949 upset Western calculations. Thanks to their extensive international networks, and the race between advanced economies to deepen trade with developing countries, Indian scientists managed to secure the cooperation of major powers to build its flagship programmes. The Colombo Plan, instrumental in furthering India’s technological capabilities, was positioned as an antidote to its pro-Soviet tendencies. Meanwhile, Soviet assistance continued unabated. It seemed that India could, under the guise of non-alignment, play off the major powers against each other to win favours from both sides of the aisle. It is also true that India’s wishlist for technologies from abroad during this period was short. Beyond attempts to split the atom or gaze into space, India was uninterested in the total mechanization of many swathes of its economy.
But just as it began to ease restrictions on technology imports and foreign collaborations in the eighties, India found the tap had dried up. The unpopular, ‘liberal’ presidency of Jimmy Carter in the United States, during which Iran overthrew its pro-American monarch, the Soviets invaded Afghanistan, and Iraq invaded Iran, had propelled the charismatic but conservative Ronald Reagan into power. Reagan was decidedly less ambivalent than his predecessor about supplying friendly states with sensitive technologies and keeping them out of the reach of others. India, having assumed the presidency of the Non-Aligned Movement in 1983, was certainly not a satellite in the Western orbit. Among the first major policy decisions adopted by the Rajiv Gandhi government after taking charge in 1984 was the relaxation of licensing requirements to purchase computers. That same year, however, the United States and Japan commenced negotiations to bring advanced computing capabilities under export control laws. Within months, the world’s leading manufacturers of high-end computers agreed to limit their supply to global markets. If the Department of Electronics was able later to purchase Japanese PCs for its NICNET project, it was only because those models were placed outside the list of export-controlled equipment.
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American attempts to limit exports of semiconductors also sealed the fate of India’s fledgling computer industry. Indira Gandhi’s decision to set up India’s first semiconductor unit in 1983 was influenced heavily by political factors. Given a choice between Mohali and Madras, the Prime Minister located the energy-guzzling complex in Punjab, over a coastal location that had ample access to water, temperate southern climate, and as it would later turn out, the most densely populated concentration of computer scientists and engineers anywhere in the world. Indira established the Semiconductor Complex Ltd (SCL) in Mohali solely on account of the pressure exerted by then chief minister of Punjab and a powerful political ally, Zail Singh.
95 Having started on the wrong foot, the complex’s troubles were soon compounded by US export control policies on semiconductors and their manufacturing components. It was not just American companies that hesitated to collaborate with SCL, but their Japanese competitors as well.
96 Japan was a member of the Coordinating Committee on Multilateral Export Controls (CoCom), a Cold War relic set up by the United States. The US used CoCom to tighten technology exports by its competitors—on the pretext of denying them to communist states—while easing restrictions for its own companies to do business with preferred trading partners. But in the rough and tumble of international politics, all was fair. When negotiators for SCL approached Hitachi, the Japanese giant refused to part with advanced semiconductor fabrication technology.
97 India settled eventually for an American partner—precisely the outcome intended by US export control laws—but the project was so sensitive and the political environment so contentious that Indira Gandhi sought monthly reports from Ashok Parthasarathi, her scientific adviser, of its progress. Thwarted by export control regulations, India’s semiconductor industry was unable to keep up with innovations at light speed in integrated circuity, and is today all but non-existent.
The tale of India’s botched attempt at manufacturing semiconductors reflected the peculiar balancing act the government performed during the eighties. On the one hand, it had to manage domestic perceptions about new technologies, be it computers, automated factory machines or gene sequencing technologies, in a land where they were still met with suspicion. As with the SCL, the central government also had to respond to demands from state governments to equitably distribute research laboratories, manufacturing plants and assembling units across the country. Even as it juggled these considerations, the leadership in Delhi had to countenance difficult international negotiations to ensure the flow of technologies from abroad was unencumbered by political relationships between India and the major powers. After all, what use was championing technology at home, if one couldn’t access it at all in the first place? This realization drove Indira Gandhi to sign the India–US Science and Technology Initiative with Ronald Reagan in 1982, although the fragile Cold War detente had just been shattered, and the Indian position on non-alignment complicated, by the rolling of Soviet tanks into Afghanistan two years before. Reagan himself was not afraid of playing hardball. In 1984, the United States took the unprecedented step of subjecting its technology exports to fifteen countries—India among them—to review by the US Department of Defence. The move triggered hectic parleys in Delhi and Washington D.C., culminating in the Technology Cooperation Agreement (TCA) between Rajiv and Reagan.
The TCA was a crucial political signal to American companies that it was alright to do business with India. Under the rubric of the agreement, both sides began talking about a possible sale of a supercomputer to India. India’s quest, which Rajiv made almost a personal mission, for an American supercomputer has been well documented for posterity. The Indian government sought an advanced version of the Cray XMP, but had to settle for an earlier model, since the United States refused to entertain the original request.
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The TCA, admittedly, heralded a breakthrough in technology trade between India and the US. But the Reagan administration made New Delhi jump through so many political hoops to secure new technologies, that news of bilateral cooperation in the eighties invariably triggered a Pavlovian response from the Indian government and public. The government, keen to see its diplomatic efforts bear fruit, went out on a limb to defend decisions to purchase a US supercomputer or develop vaccines with American pharmaceutical companies. Those decisions were not always sound: the VAP, as described earlier, was a classic case of India skipping safeguards on a very sensitive project. The public, characteristically sceptical of technologies and their American creators—they had been lectured glibly on the dangers of both by Indian politicians for four decades—would ponder aloud whether the accrued gains of cooperation were worth the cost of acceding ‘sovereignty’ through export control inspections or the handing over of genetic material. Incidents such as the gas leak in Bhopal, which killed nearly 3800 people, and its lax investigation by the government confirmed their worst fears of a sellout to American interests. Union Carbide Corporation’s (UCC) decision to bring its pesticide manufacturing plant to Bhopal in 1980 was feted at the time as a transfer of sensitive technology—UCC had lobbied past US restrictions to process methyl isocyanate and phosgene in India, both chemicals recognized as dual-use substances with a dreadful history of use in warfare
99 (later that very decade, the US government would ban the export of phosgene to belligerents during the Iran–Iraq war). The initiative suffered from poor timing, as the regional demand for ‘Sevin’—the pesticide UCC’s plant was slated to produce—dipped soon after its setting up.
100 The Indian government, however, was so fixated on the sunk costs of its politically coloured decision to welcome UCC and waive foreign investment regulations for it, that it ignored the company’s gross neglect of the plant. By the time the leak occurred, the Indian Prime Minister had become too invested in his government’s relationship with the Reagan administration for the incident to be a spoiler. The US president was therefore reportedly able to lean on Rajiv to let Warren Anderson, the CEO of UCC, return home after his brief visit to India.
By any measure, this struggle between the Indian government and the people it represented over the embrace of new technologies was a long time coming. The ghosts of policies adopted by his grandfather and mother had come to haunt Rajiv. It was all very well to solicit foreign collaboration away from the public gaze, as independent India had done for the most part of her existence. The launch of ISRO’s first ‘sounding rocket’ in 1963 involved an American rocket, French payload and a Soviet helicopter
101—an exceptional feat in bringing together Cold War foes during its heyday—but had little to do with the public, save for the parishioners at Thumba who gave up church land for the project, or the awestruck residents of Thiruvananthapuram who saw sodium vapours from the rocket turn their sky a golden orange.
102 The same was true for the country’s atomic programme, which benefited from years of successful but under-the-radar cooperation with counterparts from the Soviet Union, Western Europe and North America. India’s space and nuclear initiatives doubtless contributed to the country’s developmental needs—but they also benefited from long and politically uncontested gestation periods, non-partisan support for their covert initiatives, independent budgets and personnel, and from being symbols of national pride. The situation was different now because the technologies Rajiv wanted to introduce were those that materially and immediately affected the livelihoods, well-being or education of a billion Indians. What’s more, the steady rise in numbers among Indians who had access to mass media, including the television, made it difficult for the government to manage its external relations. India had been born into a world that was unwieldy and far from conducive to its acquisition of new technologies. Nevertheless, it could craft initiatives like the Colombo Plan, since diplomacy was the remit of Jawaharlal Nehru and a very elite cadre of foreign officers, and hardly a matter of great concern to the broader public. To separate an informed and opinionated electorate’s views on technology and international relations in the eighties, however, was impossible.
The Soviet misadventure in Afghanistan, which sharply deteriorated the security environment in South Asia, further muddied the waters. Pakistan had made itself indispensable to the Reagan administration as a funnel for money and weapons to the mujahideen fighting the Soviets. The US was therefore willing to overlook both advances Islamabad had made, with Chinese assistance, in its nuclear weapons programme, and the role of its chief nuclear scientist Abdul Qadeer Khan—exposed much later—in sharing those technologies with Libya, Iran and North Korea. From 1985, the US Congress asked the president to certify that prospective American financial aid would curtail Pakistan’s nuclear ambitions, but this did not impress Delhi. South Block viewed the ‘Pressler Amendment’, as the Congressional requirement was called, to have made it easier for Reagan to politically manage and approve military assistance to its neighbour. In response to what it perceived as a growing threat from China and Pakistan, therefore, the Indian government undertook a series of steps to modernize its military arsenal. The Integrated Guided Missile Development Program (IGMDP) was set up in 1983, and its first product later that decade would be Agni, a medium-range ballistic missile. Not by coincidence, the missile programme was announced soon after ISRO’s success in deploying the Satellite Launch Vehicle (SLV-3). The scientist responsible for developing SLV-3, Dr A.P.J. Abdul Kalam, was moved from ISRO to the Defence Research and Development Organization (DRDO), and placed in charge of the IGMDP. The missile programme put ISRO in the spotlight, amid speculation that there was no ‘Chinese wall’ separating India’s civilian and military initiatives (that phrase, used to denote a strict separation between two limbs of a company working at cross-purposes or for competing clients, bears a great irony in this context. China’s nuclear weapons programme owes its origins to technology transfer from the Soviets, who naively assumed it to be for civilian ends). The United States and USSR had themselves modified ballistic missiles for use as satellite launchers during the early years of the Cold War. India had already tested a launch vehicle, leading commentators to speculate that its satellite load would soon be replaced by nuclear warheads of equivalent weight. Dr Kalam himself would casually admit later that the SLV-3 was indeed the ‘booster’, or first-stage rocket, for the Agni missile.
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ISRO’s military connections had always been on the radar of Western governments. In the summer of 1974, after the ‘peaceful nuclear explosion’ at Pokhran, the normally sanguine Satish Dhawan testified to Parliament of India’s readiness to deploy medium-range missiles.
104 In the absence of an authoritative account, one can only speculate whether ISRO’s satellite launch programme was motivated, or at least galvanized, by the need to develop long-range missiles after Pokhran-I. Whether by choice or circumstance, India’s space scientists found themselves to be talking points in diplomatic conversations, and the increased attention on ISRO did not make the fulfilment of its important civilian objectives any easier.
The ratcheting up of export controls by the United States in the eighties hobbled India’s efforts to secure access to new technologies—the more Rajiv Gandhi was kept away from American technologies, the more he wanted them. The lion’s share of the machinery that the country desperately needed in its factory floors and assembly lines came from West Germany during this period, but the government chased banner achievements with the US. Elusive technological breakthroughs would certainly have shored up political support for the government, and perhaps even altered the popular perception of technologies. But Rajiv Gandhi set himself an improbably high standard for successful cooperation with the Americans—jet engine technology for India’s Light Combat Aircraft, or the Cray supercomputer—only to be disappointed on most occasions. In the short span of a few years, the government had gone from championing ‘small-is-beautiful’ technologies to selling big, bulky machines to its people. Some technological programmes admittedly tasted success. By the end of the decade, Indian scientists had fought a hostile geopolitical environment and multiple failed launches to test both the ASLV and Agni missile. The success of ISRO and DRDO is often attributed to the dogged determination of both organizations to thrive amid adversity. Their feats of achievement are all the more remarkable given that the United States had set up yet another barrier—the Missile Technology Control Regime (MTCR)—in 1987 to limit the proliferation of dual-use items used in rocketry from the West. But their achievements came even as India continued to lack the ability to produce, in the words of then ISRO Chairman U.R. Rao, even ‘garden-variety electronic components’.
105 ISRO is famous for succeeding on a shoestring budget, but spare a thought for the Department of Electronics, which in 1984 operated on a tenth of the space programme’s funds.
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With the Bofors scandal sinking the Rajiv government in the 1989 general elections, the image of technology as the Great Corruptor was firmly and viscerally emblazoned on the public’s mind. A decade’s struggle to bring machines closer to the citizen had been undone.
The end of the Cold War soon after should have mitigated some of the political circumstances that had made access to advanced technologies exceedingly difficult for India. Instead, as it approached the last decade of the century, the country was confronted by a trifecta of new circumstances that created the perfect storm. First, a balance of payments crisis debilitated the economy, leaving the government with few options but to pry open its industrial sectors to the outside world. The License Raj was dismantled, but the economic reforms of 1991—rushed as they were—did not prepare the Indian market for the equitable absorption and dissemination of technologies into society. There were no independent regulators, few rules on competition, corporate governance or bankruptcy, and little assessment of the public needs that may have been served by technology. The vice-like grip of the Indian state had yielded overnight to a market that played by the law of natural selection: deep-pocketed corporations could now introduce machines into India, armed with the monopolistic ability to decide which ones to import, and at what price they should be offered to the people. The reforms helped consumer technologies, mostly imported, reach some sections of the citizenry faster, but made no discernible difference—in comparison to the eighties—to the capacity of Indian industry to manufacture machinery or electronic components.
Second, the collapse of the Soviet Union gave way to new export control regimes that replaced their Cold War counterparts. This development should not have come as a surprise for India. Non-proliferation ‘clubs’ like the MTCR and the Australia Group (to rein in the export of chemical and biological weapons) had cropped up at the twilight of the decade, although the communist ‘threat’ was clearly in recession. The United States was not concerned about the USSR, but the proliferation of advanced technologies to developing countries that no longer had to worry about superpowers breathing down their necks. ‘Yes, we have slain a large dragon. But we live now in a jungle filled with a bewildering variety of poisonous snakes,’ said the incoming CIA director James Woolsey to the US senate in 1993.
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The Iraqi invasion of Kuwait—and the role Western technology played in boosting Saddam’s military might—gave the Bush administration the political ammunition it needed to bring American and European firms to heel. Despite protests from businesses, US law continued to license the export of ‘dual-use’ items, many of which were crucial to manufacturing ‘mass market’ products. The industrial equipment so regulated was as essential to producing tennis rackets, golf clubs, pulping machines and medical imagery as they were to manufacturing nuclear weapons and ballistic missiles. Bush’s successor, William J. Clinton, began stitching together a coalition of states that could keep advanced electronics away from the reach of most developing countries. This time, however, the Russian Federation was inside the tent. Unbeknownst to India, the US had begun efforts almost immediately after the fall of the Iron Curtain to dissuade the Russian government from selling cryogenic engine technology to ISRO. Glavkosmos, the Russian space agency, and ISRO had entered into an agreement in 1991 to supply cryogenic engines, and their know-how, for the ‘upper stage’ of the latter’s Geosynchronous Satellite Launch Vehicle (GSLV). Citing its potential violation of the MTCR, the US leaned heavily on Boris Yeltsin’s government to cancel the sale, and slapped economic sanctions on the space agencies of both countries. A financially weak Russia, offered billions of dollars in aid by Clinton at the time, caved in and limited the deal to the sale as-is of the engines, without the transfer of attendant training and expertise.
108 There was no need to examine seriously the claim, advanced by the United States, that the cryogenic engine would be used by India to develop Inter-Continental Ballistic Missiles (ICBMs). Only a few years before, ISRO had been negotiating with General Dynamics Corporation for the same engine—GD’s offer was rejected for its high quote
109—and the invocation of the MTCR was simply a ruse to remind India, once again, that it had to go through the United States to do business with the world.
The third, and perhaps most unanticipated ingredient in this perfect storm, was the advent of cable television and mass media. The colour TV had made significant inroads into Indian households during the eighties, and while its numbers were still a small percentage of the overall population, the machine had already begun to show its societal impact. The telecast of epic serials like the Mahabharat and Ramayan, the sociologist Arvind Rajagopal has argued, gave legs to the Hindutva movement that reached its apogee in 1992.
110 The effect of cable TV on the ordinary Indian was no less pronounced, particularly in exposing her to the raucous, post-Soviet world. Even before private television stations began offering their own fare, Doordarshan had tied up with CNN to bring the Gulf War to Indian viewers in ‘glorious technicolour’.
111 Saddam may have been the aggressor in Kuwait, but there was little support in India for the US-led military intervention (this was due to NAM-era ties between Delhi and Baghdad, scepticism of American intentions, and the war’s upending of the diaspora’s livelihoods in the region). Live, grainy visuals from CNN of cruise missiles pounding Baghdad did little to improve that perception.
Television channels also brought home the heady mix of international politics, technology and export controls during their coverage of the 1994 ‘spy case’ that implicated an ISRO scientist on fabricated charges of selling sensitive technology to India’s adversaries. The matter at hand had once again to do with cryogenic engine technology, whose designs, it was alleged, were covertly flown in from Russia by ISRO’s Nambi Narayanan, and shared with agents of North Korea and Pakistan. The lurid and baseless details of this story that flooded TV sets made for voyeuristic viewing, but destroyed the career of a reputed scientist. The mystery associated with the tale, and the lack of any serious effort to understand the technology that was at the centre of breathless coverage, only deepened the public’s cultivated suspicion of foreign collaborations. The entire episode, and its handling by the Indian government, was reminiscent of the way in which politicians in the sixties used to invoke the ‘foreign hand’ masterminding conspiracies to destroy India. It was as if time had stood still in India for three decades.
If India had hoped to move confidently past its vexed relationship with technology through the reforms of 1991, this trifecta of circumstances delayed that much-awaited moment. The technological transformation of India as envisioned by the Rajiv government in the eighties required an extended period of political stability at home—and perhaps, unchallenged fealty of the sort that Jawaharlal Nehru commanded from his own bureaucrats till his death in 1964. Although Rajiv was neither a philosopher nor an ideologue in the mould of Nehru, his technocratic policies solicited the same results as those of his grandfather. Both sought to temper the citizenry’s perception of technology: one through a civic movement that would gradually introduce machines to the population, and the other through a ‘shock-and-awe’ manoeuvre of installing them overnight in villages and towns. Would Rajiv have been more successful in his effort had he won a second term? Another stint would perhaps have allowed him to soothe a fractious relationship with the United States, and use Washington’s assistance to develop the second phase of projects like NICNET. One will never know. To be sure, Rajiv’s charisma or perseverance alone would have made little difference. The governments that followed his at the turn of the decade were less invested in ambitious goals to adopt technology, as they were in surviving a grave financial crisis. Unstable politics and a ‘ship-to-mouth’ economy made India especially vulnerable during this period to chaotic headwinds from abroad. Technological pursuits became relegated to a distant concern during the nineties. What’s more, the steps Rajiv Gandhi and his successors took in the strategic interests of the country also put them in the crosshairs of export control or non-proliferation regimes, which in turn affected the ability of the Indian economy to absorb civilian technologies. And finally, where new technology saw an uptick, as with televisions, they complicated the popular narrative.
A computing revolution did eventually hit India as the nineties drew to a close: it transformed the relationship between technology and citizen, and made calls for Indian society to embrace machines politically palatable. No longer would the government have to coerce or cajole the public—as Rajiv Gandhi’s did—into adopting new technologies. But that revolution was hardly the culmination of some aggressive effort by the state to bring computing to the masses. It occurred overnight, and almost entirely by accident.
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THE AGE OF REDISCOVERY
The Shockwave Riders
The harder the North Wind blew, the tighter the traveler clung to his clothes.
Then the Sun came out—the man unbuttoned his coat, and set it aside.
—Aesop, The North Wind and the Sun

The Shockwave Rider, John Brunner’s classic science-fiction novel of 1975, is famous for having introduced the term ‘worm’—lines of malicious code injected into a digital system—into the lexicon of software developers.
1 As was characteristic of sci-fi during the counterculture era, Brunner too visualized a world driven to desperation by greed, one in which capitalism had caused social relations to be strained and personal happiness to plummet. But equally notable was the novel’s treatment of the ‘internet’ as a concept—computer networking had only been piloted a few years before in West Coast universities—and the transformative potential it held for individuals at the margins of society. The protagonist and titular character in Brunner’s tale plugs into the ‘data-net’ by punching a telephonic code and changes his identity, thus escaping the prying eyes of a repressive government. His ‘encyclopaedic’ understanding of data helps Nick Haflinger break into a network accessible only to the world’s elite, and change his destined fate. Of course, the Internet that did emerge from Silicon Valley years later differed from the one in John Brunner’s world. But the novel’s basic premise—that digital technology offered a privileged few the power to reshape their futures—and the protagonist’s struggle to open it up to the rest of the world resonated powerfully with West Coast hippies, many of whom would go on to become Valley CEOs.
The final decade of that millennium witnessed the swan song of capitalism, and the world that emerged from the Cold War perhaps came closest to resembling Brunner’s. Unsurprisingly, Silicon Valley had its second coming during this period: the technological determinism and messianic zeal of the Valley, alive to this day, were a reaction to the unbridled consumerism of the nineties. Since it had won the Cold War, it was assumed the West’s path to economic prosperity would be followed across the globe. Francis Fukuyama prematurely termed this moment the ‘end of history’;
2 William J. Clinton reduced the world’s complex problems into one of money—‘it’s the economy, stupid’;
3 and the great Chinua Achebe lamented the ‘mindless absorption of American ideas, culture and behaviour going around in the world’.
4 Technology had indeed improved the lives of many, but access to technology had become fettered by trade arrangements and Intellectual Property Rights restrictions the United States itself crafted to ensure its giant corporations were protected abroad. Meanwhile, projects to ‘liberate’ information and protect users were being spawned in campuses and garages across the Bay area. Stalwarts of Silicon Valley successfully fought the Clinton administration’s attempts to roll out the Clipper Chip, a mechanism that would have let the US government snoop into private, digital conversations through the backdoor.
5 Google and Yahoo! would become pioneers in making digital information available to ordinary citizens in the United States. However, these businesses—start-ups, as they were then—could do little to bring technology closer to the rest of the world.
On the other side of the planet, a group of Indian companies smelled an opportunity to transform themselves, and their country, using the same technology that had been created to serve the West. As with John Brunner’s hero, they had acquainted themselves with the processing and analysis of giant digital datasets. Like Nick Haflinger, they too were also aware of a ‘glitch’ in the system, one that would be critical to changing their identities overnight. These companies, by helping the world fix the Y2K problem, became the ‘Shockwave Riders’ of the twenty-first century. Their success radically altered the country’s technological landscape, brought computers to the masses in an unprecedented way, and, without the slightest exaggeration, re-inserted India into the international system.
The Y2K story has been exhaustively written about, commented on, and dissected for posterity. This is what we know: when ‘enterprise’ software responsible for companies’ operations was coded into mainframe computers in the sixties, its creators sought to conserve precious system memory by limiting the calendar year to two decimal digits, instead of four. In other words, what should have been read by the computer in the ‘mm-dd-yyyy’ format became limited by technology (and lack of foresight) to ‘mm-dd-yy’. Decades later, the monumental consequences of this decision would present themselves to governments and businesses alike. Debt collectors in the US Social Security Administration encountered a curious problem in 1989: their system simply could not forecast repayments that would be owed by Americans to their government in 2000.
6 The machine did not know whether the year ‘00’—2000 AD—was eleven years into the future, or eighty-nine years from the past. The problem was widespread, as most ‘legacy’ systems in the United States had been nurtured on a staple diet of COBOL, the computer language designed in the sixties to streamline data processing. The culprit, to be sure, was not COBOL. Nothing in the language inherently limited its input of calendar years into two digits.
7 But COBOL programming had become remarkably resilient over the years, so much so that the same codes were being deployed in archaic government networks as in the cutting-edge systems of US multinational corporations. In the end, therefore, were billions of lines of COBOL floating out there in the digital ether, and their total overhaul to make way for a new language would cost trillions of dollars.
Fixing the ‘millennium’ or ‘Y2K’ (for the Year 2000) problem wasn’t cheap either. Scouring lines of code and finding the exact location where fixes had to be applied would still cost billions—by one ‘conservative estimate’, $600 billion.
8 The problem was acute for agencies that performed financial or book-keeping functions, but by no means confined to them. Banks would indeed collapse if their credit records were wiped out, or taken back a hundred years, when their digital clocks moved from 11.59 p.m. on 31 December 1999 to 12.00 a.m. on 1 January 2000. But governments were also aware of more catastrophic consequences of the millennium bug: imagine if planes flying across the midnight sky on 1 January were to disappear from Air Traffic Control (ATC) systems on the ground!
9 ATC radars, unable to make out if 1 January belonged to 2000 or 1900, would simply crash, or err in unpredictable ways. The number of nightmarish scenarios that could confront the world on account of ‘Y2K’ were many.
If these problems weren’t bad enough, the West was also saddled with the reputational consequences of failing to manage a smooth transition into the new millennium. The American economy had soared during the nineties, and despite predictions NATO would wither away in the absence of the Soviet threat,
10 the trans-Atlantic security and economic relationship had become even more formidable. In fact, the liberal democracies of Western Europe and North America seemed destined to become the economic engines of the world, and its beacons of political stability. The Y2K problem, however, threatened to throw a spanner in their works. Not only could the computer glitch wreak havoc on global financial institutions—the lifeblood of Western capitalism—but also call into question American innovation, which was at the heart of its political and economic appeal to the rest of the world. If the United States could not manage the ‘digitalization’ of its own economy and strategic national assets—the Internet was, after all, its creation—what hope could it have of leading the world into the twenty-first century?
Where did India and Indian coders fit into this puzzle? The Y2K problem coincided with India’s own embedding into the international system. The country moved closer than ever during the nineties to integrating itself within the Bretton Woods framework of financial institutions and the fiscal policies they espoused. But, as the previous chapter has highlighted, India was also confronted during this period by a series of export control restrictions that prevented any meaningful transfer of technology from the West for its own economic advancement. As far as New Delhi was concerned, it did not want to open up its economy only for advanced nations to sell their wares in its market. Very little value generation would accrue from India being the site of assembling electronic consumer appliances, which had popular appeal, but hardly created jobs, increased wages or offered opportunities for Indian entrepreneurship to shine on the global market.
Y2K redefined the relationship between India and technology at this crucial moment. It is easy to believe today that the rise of the IT industry in India was a fait accompli. Their fluency in English, strong emphasis on STEM (Science, Technology, Engineering and Mathematics) education in school and university, and relatively cheap labour costs all give Indian coders an advantage over their peers globally. But in the nineties, there was little that tied all these factors to the market. Software exports had grown over the course of two decades, but they were still dwarfed by the explosive, post-1991 growth of the consumer electronics sector. In 1997, before Y2K awareness became widespread, there were barely 90,000 Internet connections in India.
11 ‘IT-enabled’ services in India—defined by the Planning Commission as ‘including data-entry jobs and back-end operations’—had less than half that number, meaning only 0.00004 per cent of the population was gainfully employed sitting in front of a computer.
12
In other words, coding in India was very much an elite enterprise. Until Y2K came along, the Indian academia had struggled to make itself relevant to the domestic market. Indigenous coding—i.e., developing software for Indian machines—was born in the early seventies with the induction of the TDC 312 and TDC 316 computers by the Electronics Corporation of India Ltd (ECIL).
13 Until then, most Indian computer engineers had to be content with writing code for IBM mainframes that were on the verge of obsolescence. The task of developing software for the TDC 316 fell on IIT-Kanpur, which had begun to emerge (and remains today) the nerve-centre of computer science education in India.
14 Under the leadership of faculty like P.K. Kelkar, H.N. Mahabala and V. Rajaraman, IIT-K had made significant investments in the teaching and resources devoted to computer science. Despite the institution’s efforts, however, it was unable to incubate a nexus between industry and academia, largely because no market existed at the time. The TDC 316 was a micro-computer in form, but prohibitively expensive for the average Indian consumer or even private business to use in its daily operations. Instead, Indian universities began serving as feeder networks for American enterprises. The historian Ross Bassett, in his scintillating history of IIT-K, observes how its first class graduated just as US President Lyndon Johnson passed the Immigration Reforms Act, triggering the first wave of migration from Indian shores. Nearly half of all IIT-K students graduating in the early seventies ‘ended up abroad’, surmises Bassett.
15 Few Indian companies could wean away these coders from their exodus to America. Even N.R. Narayana Murthy, Bassett notes, could not build the initial connections necessary to do business with the United States, although he had a master’s degree from IIT-K
16 (Murthy would, however, tap those same academic networks to recruit engineers to Infosys a decade later).
Meanwhile, the lion’s share of TDC 316s was deployed for sensitive projects by India’s nuclear and space programmes, as well as its armed forces. The first modern, homegrown version of India’s air defence systems (ADGES) was developed on the TDC 316 in the late sixties.
17 The early adoption and use of these computers by India’s strategic programmes meant they organically developed in-house talent capable of rapid innovation. The Indian Army and the Tata Institute of Fundamental Research collaborated in 1977 to develop software for the Army Radio Engineering Network (AREN), a task that was completed within three months.
18 The institutional legacy of these efforts is apparent even today. The Signal Corps of the Indian Army comprises some of the most capable coders in the world, despite the fact they are paid a fraction of what is offered to their counterparts in the US National Security Agency or Cyber Command. ISRO was among the first Indian entities to identify and fix the ‘Y2K problem’ in its network of computers, well ahead of other government agencies.
19 But in the seventies, India found itself in a strange situation where its most competent coders either left for American shores or signed up for ultra-secretive, strategic missions at home (the computer scientists involved in the ADES and AREN projects had to sign an oath of secrecy, just like everyone else on their teams).
20 Given that elite Indian universities were churning out coders of very high quality every year, their dispersion across the Indian economy would have encouraged the public to understand their work, and indeed the machines on which they were plying their trade. Unfortunately, this was not the case. Just as the Indian public barely saw ‘technology’ in its physical manifestation during this period, the community of Indian coders was also largely invisible.
Y2K brought computers and computing in from the cold. Needing tens of thousands of coders to go through and ‘debug’ faulty COBOL commands for their clients across the world, Indian companies began recruiting talent aggressively. Government agencies followed suit. If nearly 40,000 professionals worked in the IT sector at the height of the Y2K crisis, that figure rose to nearly 5 lakh within a couple of years.
21 Overnight, the software industry had acquired popularity, and created a supply chain from the academia that had thus far eluded Indian businesses. The ‘PC’ did not quite become a common household gadget towards the end of the millennium, but there was a noticeable uptake in their demand among ordinary users. Software professionals began purchasing computers for their homes and families, and these machines soon became an object of desire for the upper-middle-class Indian. The sales of desktop PCs crossed one million units in the financial year 1999–2000.
22 The domestic PC market grew by a whopping 45 per cent that year
23—that number was soon dwarfed as the computing industry came into its own, but it is important to flag the catalytic event that brought the Indian public closer to these machines.
Y2K did not just make computers ubiquitous in Indian society. It transformed the psyche of a nation that had long mistrusted these devices, and viewed them as redundant to the Indian economy. For the first time in the history of independent India, computers—and the professionals behind them—were perceived as being part of the solution, and no longer the problem. The Y2K problem, ironically, was most acute in those nations where computing had become pervasive across sectors of economic activity. India had no such worry—the operation of its ports and electricity boards, where computers had been introduced in a modest way, were cause for minor concern
24—because the vast majority of its citizens had barely seen a computer! For Indians who were attuned to stories of job-guzzling computers, they had, overnight, become creators of jobs and a source of national prestige.
Perhaps, above all, the Y2K episode led Indians to ascribe a sense of purpose to technology. For the better part of their lives as independent citizens, they had been lectured by the state on how to think about machines. Nehru warned of the dangers in being beholden to technology; Indira told them when it was ‘appropriate’ to use it; and Rajiv asked them to embrace machines uncritically. Outside of government, the intelligentsia’s refrain of techno-scepticism was no different. Y2K presented to Indians an opportunity to see for themselves the uses technology could be put to, without the government’s skewing their vision or holding their hand. Sure, government policies helped: loosening import restrictions brought down the price of PC units, and the Vajpayee government itself formed a task force to address the Y2K problem in public sector entities. But at its core, Y2K had nothing to do with the state: the world had reached out directly to Indian coders for their help fixing the problem. The Indian state, long a mediator of the relationship between technology and citizen, could only watch as they stepped up to the occasion.
The Indian government’s subdued role in the resolution of Y2K concerns abroad did not make the matter any less political. The crisis was influential in welcoming India back into the international system after the Pokhran nuclear tests of 1998, which had sent India–US ties into deep freeze. Economic sanctions imposed on India by the Clinton administration were short-lived, in part due to pressure exerted by American businesses, which had already begun to engage Indian IT companies, to lift them. Pokhran-II was also used in some Western capitals to promote the claim that India’s technological designs were not in the ‘greater good’ of the community of nations. The constructive role played by Indian companies in fixing Y2K provided a timely antidote to that poisonous narrative. Y2K was equally instrumental in effecting a rare case of technology transfer from the East to the West, which made advanced nations realize the limitations of export control regimes that had increased in severity since the end of the Cold War. And finally, the Y2K-inspired detente in India–US relations would become the basis of cooperation in other domains such as counter-terrorism (especially after the 9/11 attacks) and nuclear energy.
To be sure, there was nothing to suggest India’s involvement in fixing the Y2K problem would magically ingratiate the American establishment to New Delhi. In fact, after Pokhran, vested interests in the US military and strategic establishment tried hard to prevent a bilateral rapprochement. In June 1998, the digital networks of the Bhabha Atomic Research Centre were broken into, and hundreds of files bearing sensitive information about Pokhran-II leaked on to the Internet.
25 ‘Milw0rm’, as the virus was named, was probably the first documented instance of a cyber attack on nuclear facilities. It originated from US military networks:
26 few regarded the claim that a group of ‘hacktivist’, anti-war teenagers wrote the virus to be credible. The attack on BARC had the potential to upset any form of IT-based cooperation between both states. With barely weeks to go before 31 December, a CIA official went on record to suggest India and Israel were implanting malicious code in US industrial networks under the guise of Y2K fixes.
27 Ludicrous as it was to suggest Indian companies would damage their just-discovered credibility for a few morsels of information, the CIA’s claim was backed up by the FBI.
28 Fortunately, the political leadership in both capitals were wise enough to ignore these claims, and let Y2K cooperation continue uninterrupted.
In the end, the crisis contributed significantly to the bottom lines of Indian IT companies. At least 20 to 30 per cent of Infosys and Satyam’s revenue in 1999 came from Y2K compliance.
29 Y2K resolution led the way to Business Process Outsourcing (BPO) contracts, effectively ensuring the digital operations—from payroll to maintenance—of major multinationals were run by Indians. Y2K lit for India a path that had not presented itself to any nation that modernized before it, and would not in the future. Technological advancement in electronics and semiconductor manufacturing created a community of coders and IT professionals in the US, Europe and Japan, but India had put the cart before the horse. It had successfully harvested the benefits of globalization—plummeting electronics prices, increased migration and instantaneous communication—to carve a niche for itself in the virtual world.
Some have lamented, rather harshly, that the Y2K crisis gave birth to an entire generation of ‘cyber coolies’
30 who specialized in low-end computing. While it is true Y2K fixes involved largely search-and-replacement of outdated COBOL code, such assessments ignore the fact that it was precisely the accessible nature of their jobs that helped bring computing to Indian masses. Indian coders have a formidable reputation in Silicon Valley today—but the best and brightest in the country would have found themselves in enviable positions abroad with or without Y2K. The crisis presented a sizeable population in India with an opportunity to learn computing, and make it a viable source of livelihood. The deep pockets of Western corporations effectively subsidized the training of computer programmers in India, and coding as a profession would certainly not have had the opportunity to grow and mature had it not been for Y2K. Today, there is a software ‘tutoring’ centre around the corner of every neighbourhood or market in India, offering lessons on C++, Python or SQL to fresh graduates.
Around the same time Nehru urged his compatriots—through the Scientific Policy Resolution of 1958—to develop the ‘scientific temper’, the American author Robert Heinlein introduced a term that would become the credo of the coding community: ‘grok’. To grok, Heinlein wrote in his sci-fi novel Stranger in a Strange Land, ‘is to understand so thoroughly that the observer becomes a part of the observed—to merge, blend, intermarry, lose identity in group experience’.
31 Nehru sought for Indians mastery over technology. To him, the cognitive and intellectual capabilities of men elevated the dull and lifeless existence of machines, and that was why humanity had to guard itself against enslavement to technology. But the amateur computer enthusiasts of Silicon Valley, who embraced the spirit of ‘grokking’,
32 saw it as a call to become one with the machines they were coding for. Of course, as a practical matter, coding of yore had also to be mindful of mundane things like computer memory—the reason that triggered Y2K in the first place. But to the geeks who emerged out of the counterculture movement in the United States, it was not enough to learn or master a programming language: the written code had to share the machine’s ‘identity’. It is this philosophy, of computing as a higher calling, that has been at the heart of the Valley’s efforts to transform lives through technology. Were Indian coders similarly conscious of their historic role as resolvers of the Y2K crisis? Arguably not, as such wisdom accrues only with the benefit of hindsight. When they were debugging machines and systems all over the world to prevent an imminent digital meltdown, Indians and Indian companies were mostly seizing a windfall economic opportunity that appeared overnight on the horizon. But in the process, they were also ‘grokking’ India’s identity with that of coding, computers and technology. A World Bank report of 1992 is often held up for its visionary analysis that India would become a software powerhouse.
33 But few who understood the country’s vexed history with technology could have foreseen the tectonic change in social, political and commercial attitudes towards modern machines that Y2K brought about. The turn of events that led to computers becoming mass-market products was an incredible transition for a country that had, through the state and its intellectual class, sought to keep technology at arm’s length from the people for the most part of its history.
Technocracy
When a person is suddenly thrust into any strange, new position of trial, he finds the place fits him as if he had been measured for it.
—Oliver Wendell Holmes

The passages of this book have felt their way around the political landscape of independent India, excavating stories that explain why technologies were welcomed or rejected by the republic over its young lifetime. Yet, no matter how grand or humbling the arc of that history may be, it is incomplete without acknowledging the efforts of some individuals who championed new technologies. Some of these technocrats provided the ballast the government of the day needed at crucial junctures to execute its political vision for the country’s development. For instance, it is hard to imagine what India’s food and dairy production might have looked like without the interventions of C. Subramaniam and Verghese Kurien. The colour revolutions they launched were driven by personal conviction—Subramaniam grew Mexican high-yield wheat on the lawns of his Lutyens’ bungalow to demonstrate its productivity to the Union Cabinet
34—rather than the institutional backing of the government. Where successful, their personal endeavours became national, technological pursuits, cannibalized by a grateful leadership in New Delhi. In other instances, technocrats went against the grain of conventional wisdom, mooting proposals for economic and industrial advancement that were not entirely palatable to the government.
Whatever the outcome of their efforts, the personal beliefs, styles of working and the limitations these technocrats encountered during their time all need further interrogation.
To identify and chronicle the work of all technocrats who contributed to nation-building (and debates on nation-building) is an ambitious task. Several attempts have already been made, through books and documentaries, to profile these larger-than-life figures. Three of them are held up here as exemplars, not merely for their significant role in making technologies pervasive across India, but also on the basis of a few qualifying principles. A technocrat, as understood in the true sense of the term, should meet three requirements: an unyielding belief in the promise of technology to resolve social or economic problems; the occupation of a formal role within government that enabled a technological enterprise; and the commanding of loyalty and compliance from peers and colleagues of the same vocational or professional background. These principles help filter a long list of celebrated figures into a smaller group, but the profiles of three—Mokshagundam Visvesvaraya, Vikram Sarabhai and Nandan Nilekani—stand out. They are particularly suited to understanding political attitudes to technology before and after the birth of the Indian republic.
‘As in Japan, so in Mysore’
35
Long before Jawaharlal Nehru conjured up visions of ‘temples’ for modern India, Visvesvaraya had already built one. As the chief engineer of Mysore, he conceived and supervised the construction of the Krishna Raja Sagara Dam on the Cauvery, India’s largest river valley project at the time. The project was by no means a cakewalk: the dam’s construction required the approval of the Maharaja of Mysore, Krishna Raja Wadiyar, his diwan, Ananda Rao, and officials of the British empire, including Lord Hardinge, the viceroy, and his resident in Mysore, Sir Hugh Daly. Above all, it had to secure the cooperation of the Madras Presidency, which had only a few years before objected to similar plans for a reservoir by Capt. Nicholas Dawes, Visvesvaraya’s predecessor.
36 The whole enterprise was politically fraught and financially overwhelming: at one point Visvesvaraya threatened to quit if the Maharaja did not approve the dam, as well as other pending projects. The king relented. What made this skilled engineer a powerful technocrat, and why did his ideas bite the dust in independent India?
Visvesvaraya’s aversion to politics proved his greatest asset, but it was also responsible for his eventual undoing. He was fortunate to have lived and worked in one of the richest and best-administered kingdoms in colonial India, which gave him considerable resources and the political patronage needed to pursue grand projects—the KRS Dam, the Mysore Iron and Steel Works, Mysore University, the Bank of Mysore, etc. As the diwan of Mysore between 1912 and 1918, Visvesvaraya maintained excellent relations with officials of the Raj, and indeed, was loyal to the empire throughout its existence. He stood in solidarity, as many freedom fighters did, with the Allied cause during the First World War. But if Mohandas Gandhi supported the war to strengthen India’s claim for self-rule, Visvesvaraya did it out of a sense of genuine sympathy and devotion to the British crown. The war had ratcheted up the cost of importing machinery to Mysore, and disrupted industrial supply chains: Visvesvaraya was rooting for a British victory because he saw India’s economic future tied to it. He hoped Mysore’s own contributions—the kingdom sent an Imperial Service Regiment to the battlefield
37—would also persuade the colonial administration to see the Maharaja’s developmental schemes in a kinder light.
38 ‘Swaraj’, to Visvesvaraya, was a more robust form of provincial autonomy that would help him marshal financial resources better for Mysore’s industrial growth. But this strategy of rapprochement with British officialdom was not always successful. When Visvesvaraya tried later to bring Chrysler Corporation to the kingdom to set up an automobile factory, the Government of India objected and killed the project, fearful of competition from American business.
39
Beyond immediate considerations, what prompted Visvesvaraya, a public administrator attuned better than most to the plight of ordinary Indians, to take a rosy view of colonial rule? To begin with, he believed the rapid industrialization—and through it, the social upliftment—of India would only be possible if the developed world shared its technologies with it. Visvesvaraya foresaw a future in which Europeans and Indians intermingled socially and commercially, and knowledge was freely shared between the West and East.
40 He harboured none of the romantic notions that Nehru and Gandhi associated with rural life—‘depth of squalor and degradation’, he called it
41—and believed India’s future lay in its cities. Visvesvaraya looked to the iconic cities of the West, and spoke of their towering skyscrapers with the same admiration he reserved for the great temples atop hillocks around Mysore and Hampi. While others saw colonial rule as a shackle on India’s freedom, he saw it as a leg up: India’s gateway to Western-style modernity.
The first foreign country Visvesvaraya visited was Meiji Japan, and he came to nurse a lifelong admiration for its model of development. What impressed him was not just the growth of Japan’s economy within a short span of time, but also the homogenous effects of industrialization. The Japanese seemed to be advancing together as a nation, and the benefits of technological innovation and improved education were accessible to all. The Meiji example confirmed Visvesvaraya’s belief that training, coupled with technical knowledge and access to machinery, would be sufficient to modernize India. A quintessentially technocratic view, this also aligned with Visvesvaraya’s indifference towards politics—he had an almost pathological hatred of socialism and communism, thinking these ideologies to be nothing but attempts at misleading a disaffected population (to be sure, he was no votary of free markets either. Visvesvaraya pitched for greater state investment in large-scale industries and public goods like health and education, and support for local entrepreneurs capable of delivering ‘last-mile’, consumer goods better than the government. This view increasingly reflects the bipartisan economic consensus of post-1991 India).
His belief in the ‘equalizing’ effect of technology and technical education led Visvesvaraya to some progressive positions. He backed the education of girls and women, but only because he felt their economic contribution could not be unlocked if they were illiterate.
42 That the efficient division of labour was his primary concern is evidenced by Visvesvaraya’s batting for separate curricula—‘training in the modern methods of housekeeping’—for girls’ education.
43 He viewed marriages between ‘allied castes’ as an economic solution to dowry demands.
44 A ‘wider choice of suitable partners’ could address the scarcity of supply among eligible brides of the same caste. Naturally, he also criticized extravagant spending at weddings, deeming them wasteful expenditure. Visvesvaraya dismissed caste-based taboos around overseas travel:
45 for the nation to progress, its citizens had to be trained abroad in the most advanced universities and factories. This was a man who sincerely believed the individual to be the fundamental unit of economic activity, and a cog in the machine-driven economy. Therefore, it should surprise no one that he was a relentless advocate for longer working hours.
46 Slackness was a problem with Indians, he said, and the solution was less holidays.
Visvesvaraya’s equation of man with machine—as a system that could be improved with use and scientific knowledge—made him blind to social cleavages. It led him to break ranks with Madan Mohan Malaviya on the issue of denominational universities. While Visvesvaraya saw religion as a ‘moral and disciplining force’ much like Malaviya, and commended institutions such as the Benaras Hindu University and Aligarh Muslim University for their public service, he was sceptical of their ability to modernize society. ‘The attempt to develop religious sentiment through the University, I fear, would end in failure,’ he said.
47 The emphasis of Eastern religions on karma and kismet, he worried, would lead to a nation of fatalists, disinclined to base their future on economic considerations.
48
But such a view also prompted Visvesvaraya to oppose affirmative action at a time many of his compatriots needed special measures for their economic and social upliftment. ‘[The] government should recognize only one caste in dispensing official favours, namely, a caste comprising all the efficient and honest men in the service as opposed to those lacking in these qualities,’ he once told a gathering of engineers.
49 Visvesvaraya’s resignation from the post of diwan was itself prompted by the Maharaja’s proposal to introduce what he perceived as anti-Brahmin measures in the public sector.
50 In the backdrop of agitations led by the Justice Party and others in Madras, the Maharaja had constituted a committee chaired by Leslie Miller, the chief justice of Mysore. The Miller Committee was asked to ‘investigate and report on the question as to what steps should be taken to encourage the members of the important communities other than the Brahmin Community to seek employment under the Government in larger numbers’.
51 To Visvesvaraya, the whole exercise seemed like an attempt to hold back ‘a section of the population, which by its special enterprise, was going forward’, and hence resigned in protest.
52
Visvesvaraya misread the democratic aspirations of fellow citizens as agitations or mere disturbances against the established order. Whether this reflected his paternalistic attitude or a deep-rooted mistrust of the political class, one cannot tell. When the Vokkaliga Sangha, a sectarian body, once petitioned him to increase representation in the Mysore Legislative Council, and permit debate on the annual budget, Visvesvaraya hesitated.
53 He could not tolerate a parliamentary gathering where a not inconsiderable number of elected representatives would be poorly educated or altogether illiterate. The prospect of working with officials in Mysore who did not ‘earn’ their job through education or expertise was the last straw. In choosing to resign from public office—he sat on a few committees of enquiry subsequently, but those were mostly in an advisory capacity—Visvesvaraya’s technocratic skills and economic vision thus became prisoners of his own beliefs. Independent India could have greatly benefited from his experience as a public administrator, just as it set out to pursue grand, nation-building projects. Before this data-savvy technocrat, the great P.C. Mahalanobis was but a number-cruncher. Visvesvaraya was the original planner: the Mysore Economic Conference that he organized and made an annual fixture charted out public investment for the province in such meticulous detail that it would have made a World Bank official go red in the ears. He perfected the leap from academic R&D to industrial production at-scale in a way that Shanti Bhatnagar could have only dreamt of. When the war limited the export of sandalwood from Mysore, Visvesvaraya turned to the Indian Institute of Science to extract its oil and set up a soap factory that created hundreds of jobs, an array of spin-off products, and a unique, high-value brand. Today, Mysore Sandalwood Soaps rake in more than 500 crores annually.
Repelled by the dominant political sensibilities that girded the freedom movement, Visvesvaraya refused to bring his experience to bear on the developmental trajectory of independent India. He ceded the chairmanship of the National Planning Committee to Nehru, and sensing the direction of the NPC, stopped attending meetings after its second session. Could Visvesvaraya have provided the necessary correctives to Gandhian views on technology (both men shared a cordial and respectful relationship)? Although the erstwhile diwan was no mass leader like the Mahatma, he could have, health permitting, been a technocrat-at-large for the new Prime Minister, supervising national projects. But Nehru allowed democratic politics to colour his view of technology and the model of technological advancement for India, and Visvesvaraya would have none of it.
The Leap-Frogger of Ahmedabad
In his scholarly assessment of the role capitalists played in creating Ahmedabad’s iconic architecture—examples of which include the Indian Institute of Management, Calico Museum, Tagore Hall, etc.—Daniel Williamson notes Ambalal Sarabhai, the patriarch of the Sarabhai clan, had two dining rooms installed in his house.
54 The rooms, one each for Western and Indian occasions, ‘had completely distinct furniture and houseware to make the dining experience authentic’.
55 Williamson argues they reflected Ambalal Sarabhai and his family’s abiding commitment to bridging the modern aesthetic with the traditional. His children Gira and Gautam Sarabhai created the first institution in India to ‘professionalize’ that aesthetic: the National Institute of Design in Ahmedabad. The desire to connect the new and Western with the old and pre-industrial was borne by the Sarabhais’ dual lives as progressives at the heart of a parochial city, but it was hardly confined to design or architecture. By incubating some of its grandest institutional projects, Ambalal’s second son, Vikram, would breathe life into independent India’s sparse attempts to modernize itself through technology, and technocracy. But Sarabhai’s vision for technological advancement was rooted in the consciousness that, when the clock struck midnight on 15 August 1947, nothing had changed. The needs of new India were the same as that of the colony that existed in abject poverty and illiteracy for three centuries, and his ability—inherited perhaps from the elder Sarabhai—to talk about old problems in a new language set Vikram apart from the rest of Nehru’s scientist-administrators. Vikram Sarabhai was all of twenty-eight when India won independence: by the end of the decade that followed, he had shown Nehru’s greybeards how to attract the best minds, build institutions from scratch, and co-opt industry into scientific research. Just how did he do it?
Sarabhai’s successes in setting up institutions like IIM, ISRO or the Ahmedabad Textile Industry’s Research Association (ATIRA) are owed as much to fortuitous circumstances as they are to his enterprise. Like Visvesvaraya, Vikram Sarabhai lived during a period of intense national churning. How did the latter emerge unruffled by the headwinds of politics, while Visvesvaraya’s aspirations succumbed to them? It would not be glib to suggest Visvesvaraya worked his way to the wrong side of the freedom movement, while Sarabhai was born on the right side of it. A few years before Vikram’s birth, Ambalal intervened financially to save Mohandas Gandhi’s ashram in Kochrab after it was boycotted by Ahmedabad’s business class for admitting ‘untouchables’.
56 Gandhi’s mediation of the textile mills strike, which amplified his moral and political leadership, was at the behest of Anasuya Sarabhai, Vikram’s aunt and a veteran trade union leader.
57 Later, it was Ambalal Sarabhai who insisted on the inclusion of a ‘Gandhian’ in the National Planning Committee, which led to J.C. Kumarappa’s joining it.
58 The Sarabhais’ strong ties to the freedom struggle, its national leadership, and with the Mahatma in particular, gave Vikram the leverage he needed after Independence to establish autonomous institutions like the Physical Research Laboratory (PRL), ATIRA and the IIM. Indeed, the biggest testament to the political backing Vikram Sarabhai enjoyed was the carte blanche he was given to run the Indian Committee on Space Research (INCOSPAR)—which later became ISRO—almost exactly as allegations of corruption and nepotism began to envelope the CSIR. With the Blackett Committee stepping in to investigate the CSIR’s functioning, the sixties witnessed the fall in public stature of the scientist-administrator. It was precisely during this decade that Sarabhai’s career and projects took off.
He may have enjoyed the patronage of the country’s political leadership, but Vikram Sarabhai was not cut from the same cloth as Nehru. To begin with, he disagreed with Nehru’s jaundiced view of profiteering. Hailing from one of the wealthiest families in the country, Sarabhai could personally appreciate the role of private capital in nation-building. The textile industry was the life and soul of Ahmedabad, sustaining the livelihoods of tens of thousands, and the Sarabhais had made their fortune from it. In addition, he also had a disdain for the sort of organized politics that Nehru passionately championed. Since Vikram Sarabhai passed away without leaving a memoir, it is difficult to describe accurately his views on politics. He was not untouched by it, and had a fair share of run-ins with politicians that probably dimmed his view of them. For instance, Sarabhai lost the elections for Gujarat University’s vice-chancellorship in 1958 to a candidate propped up by Morarji Desai, who had campaigned on an anti-English platform.
59 For decades, he was locked in a frustrating and failed struggle with the Indian government to secure a pharmaceutical license for his family enterprise, Sarabhai Chemicals.
60 Even as chairman of ISRO, Sarabhai lamented that his vision for the technological advancement of India was constantly rebuffed by its ‘rotten system of government’.
61 Still, Sarabhai and the Indian government needed each other. One could go so far as to say theirs was a marriage of convenience. None of the organizations Sarabhai created during his lifetime could have survived without New Delhi’s support, because they relied heavily on foreign collaborations. With the Cold War reaching its heyday, Sarabhai needed the blessings of the state to import sensitive technologies for the space programme, and to channel the Ford Foundation’s assistance for setting up IIM-A. As far as the government was concerned, Sarabhai was a technocrat capable of realizing highly visible brick-and-mortar projects, which had their own political uses. If the Indian state was a start-up, Vikram Sarabhai was its angel investor: willing to take extraordinary risks, prepared to use not only his personal wealth but also his fat rolodex to nudge other ‘investors’ to share technology with India, and above all, capable of executing the goals Nehru had articulated through the Scientific Policy Resolution of 1958.
Crucial to Sarabhai’s success was his ability to visualize uniquely Indian applications for technology. In their own ways, both Visvesvaraya and Nehru questioned the capacity of the average Indian to understand and use technology. Visvesvaraya thought most Indians were lazy and undisciplined, and looked to the West to supply the scientific techniques that would make them more efficient. On the other hand, Nehru—whose democratic credentials far outshone Visvesvaraya’s—believed the dull or untrained Indian mind would be enslaved by machines. For someone who had a PhD in cosmic ray physics, Sarabhai harboured none of these elite perceptions about the mass use of technology. In 1962, Sarabhai pitched the idea of satellite-based educational instruction to Jacques Blamont, his counterpart in France. Given difficulties in training the large number of teachers required to educate India, Sarabhai argued, satellites could directly transmit instructional videos or lessons to community centres.
62 Blamont recalls Sarabhai taking him to the outskirts of Delhi, where 200 peasants were huddled together trying to watch images from a television receiver mounted on a scaffold.
63 The project wasn’t particularly effective, but to Sarabhai, it symbolized his pet idea of ‘leap-frogging’: the use of technology by India to circumvent hurdles—skilling teachers, building brick-and-mortar schools—that western states had to cross on their way to advancement. The social or cultural consequences of exposing Indians to awe-inspiring technologies did not agitate Sarabhai, as it did Nehru (the idea was later exhumed and implemented as the Satellite Instructional Television Experiment in 1975).
While his peers struggled to make technology relevant for the average Indian citizen—the solar cooker fiasco is instructive—Sarabhai could do so, as he was able to straddle the worlds of the Cambridge-educated scientist and the Amdavadi baniya with equal ease. His attempts to bring satellite TV to rural India should surprise no one, as he had managed far more complex challenges before stewarding the space programme. Sarabhai’s ties to the milling community, and the eminent industrialist Kasturbhai Lalbhai, were crucial to his setting up ATIRA. He was a trusted insider trying to change a pre-modern industry from within. But Sarabhai also managed the impressive feat of absorbing reputed scientists, including Bhatnagar and K.S. Krishnan, into the administrative council of the Ahmedabad Millowners’ Association.
64 As Padmanabh Joshi notes, many of the younger scientists Sarabhai recruited at ATIRA to conduct research on enhancing the productivity of textile mills had no background whatsoever in the industry.
65 Many of them were physicists or statisticians!
Not all of Sarabhai’s grand schemes, however sincere they were, to bring technology to the masses caught on. Upon taking charge of the Atomic Energy Commission after Bhabha’s death in 1966, Sarabhai pitched for agro-industrial complexes that would power agriculture and affiliated agrarian industries through nuclear energy. These ‘nuplexes’, he claimed, could desalinate sea water, irrigate millions of hectares of agricultural land, sustain fertilizer plants and even run steel production units.
66 Robert Anderson termed it an effort to give ‘social meaning to electronics through electricity’.
67 But the idea was ludicrous and infeasible, especially since one of proposed nuplex sites was Uttar Pradesh. If Sarabhai had demonstrated an uncanny ability to bridge the distant worlds of the scientist and the citizen, this proposal would likely have led to the ungainly collision of both. To build a nuclear reactor in the heart of the Indo-Gangetic plain—and the state that sent the highest number of MPs to the Lok Sabha—was a tall proposition. Although it received initial murmurs of approval from the Planning Commission and Prime Minister Indira Gandhi herself, the nuplex plan was quietly abandoned. With the atomic energy portfolio subsequently wrested from Sarabhai’s hands, the maverick faced a rare setback. Political compulsions have almost always controlled the fate of technological interventions in India and this particular episode served to highlight the reality that the most street-smart technocrat was not immune from them.
The pressures of his exacting schedule cut short Sarabhai’s life at the young age of fifty-two. What would he have thought of the Indira government’s valorizing of the ‘appropriate technology’ movement in the seventies? The space programme was not seriously affected by the anti-technology narratives of the decade, as this book illustrates: if anything, it made great strides during this period. Vikram Ambalal Sarabhai, never short of ideas, would likely have carried on as if nothing happened, utilizing every opportunity to bring scaleable technologies to Indians.
The Gilded Age of Koramangala
The years leading to the twentieth century, following the Civil War, are considered in American history as a period of unfettered, aggressive and lawless economic expansion. In popular lore, the rise of Big Business in the United States, led by entrepreneurs like Andrew Carnegie, Cornelius Vanderbilt and John Rockefeller, coincided with rampant corruption in government. Mark Twain called the era the ‘Gilded Age’, referring to the incredible accumulation of private wealth triggered by a weak executive’s handing over the keys to the American economy to capitalists. This narrative has gripped conventional wisdom, but the reality is somewhat nuanced. The Gilded Age also saw a concurrent rise in state capacity, which, while dwarfed by the growth of industry, was nevertheless significant. The US government had emerged from the Civil War in shambles, but recouped its administrative strength in the ensuing decades. In his magisterial and sweeping history of US administrative law, Yale professor Jerry Mashaw argues the reforms of the Gilded Age paved the way for the ‘New Deal’ policies of Franklin Roosevelt.
68 This period saw the birth of the American bureaucracy in its modern form. Most government departments that traditionally constitute the US Cabinet were created in the late 1800s. Some of the strongest monetary regulations were introduced during the same time. The Gilded Age earned its reputation because industrial houses bought their way around these nascent rules. But there is no doubt the American state was on forward march, setting the stage for its expansive regulation of the market in the next century.
The growth of its industry after the 1991 economic reforms has invited comparisons between contemporary India and the Gilded Age in the United States. The analogy is inaccurate: while instances of corruption and cronyism definitely increased, the growth in India’s administrative machinery does not mirror developments in the US during the nineteenth century. Far from creating sophisticated institutions of governance, the post-1991 state ‘economized’ its own capacity. This is especially true for technology services, which have contributed immensely to the country’s GDP in recent years. At the turn of the new millennium, Indian IT companies hit a purple patch, becoming the first port of call for global businesses wanting to digitalize their infrastructure. Remarkably, and counter-intuitively, no technological intervention emerged from the Indian government in this period. Regulatory norms kept pace with the spirit of 1991, ceding ever more space to the private sector—the National Telecom Policy of 1999 is a notable illustration—but the state did not deem it necessary to incubate technological interventions to facilitate governance.
To be sure, public sector units reluctantly adopted computers and digital communications in their bid to keep up with the competition, although they were hardly substitutes for a NICNET-like national platform. For instance, the State Bank of India sought to computerize its branches in the nineties, but this process appeared contrived and bereft of strategy. SBI branches were not connected to a nationwide network, limiting the information that bankers could access beyond their local accounts. Meanwhile, national e-literacy missions saw mixed results. States like Karnataka and Kerala crafted programmes that were well-received but those experiments could not be replicated in other parts of India. The Indian state’s receding from its embrace of technology would have remained the most enduring and puzzling legacy of liberalization: from being the purveyor of technological advancement, the government appeared to have given up this role almost overnight. That is, until Nandan Nilekani stepped into the picture.
Nilekani is the technocrat who came in from the cold: unlike Sarabhai, Sam Pitroda or Pramod Mahajan, he did not enjoy political patronage or the personal confidence of the country’s leadership. Nevertheless, political circumstances played a crucial role in his proposal—a biometrics-driven digital identity system for a billion Indians—gaining currency within the government. Confronted with the staggering rates at which cities and towns were popping up across India, the government had embarked on an ‘urban renewal mission’, earmarking nearly $20 billion dollars for the exercise. There was only one problem: the centre had no way of ensuring these funds would benefit migrants who had moved from India’s villages seeking a livelihood. By the end of the aughts, the percentage of urban Indians was estimated to be roughly a third of the population: the number on the ground was likely much higher, because migrants tended to be excluded from such assessments. Their exclusion was as much a political concern as it was one of governance. To use the economist Charles Tiebout’s formulation, these migrants were ‘voting with their feet’, and the Congress party, concerned about the erosion of votes in its rural strongholds, needed a way to retain their loyalty. Nilekani’s pitch for a digital ID platform could not have come at a more opportune time.
The political imperative alone could not guarantee its adoption, but the Aadhaar proposal also played to Nilekani’s and the government’s natural strengths. Nilekani had, for four decades, helped set up and run a successful IT company that created software—‘enterprise solutions’—to manage operations for multinational corporations with thousands of employees. Nothing could compare to the scale at which Aadhaar would be implemented, but the Indian state was essentially a gigantic, lumbering corporation, and the task of creating digital infrastructure to oil its machinery was familiar terrain for Nilekani. By the time he approached it, the Indian government too had begun to train its resources towards building platforms rather than products. The distinction is crucial: in the early 2000s, India had flirted with creating low-cost computers in a bid to enhance digital connectivity and literacy in the country. But the government soon realized that it was a tall order to compete with the private sector in the manufacture of electronic hardware, especially as the cost of computing products were decreasing rapidly. The National Knowledge Commission, set up by Prime Minister Manmohan Singh, recommended the government instead focus on creating a standardized set of tools that could harvest data from the population and disburse services efficiently. The Indian state had a tremendous advantage: millions of Indians were its captive clients, and it had the legal and constitutional imprimatur to choose the best method to serve their needs.
Although many industrialists have served the government in advisory roles, Nilekani is the first entrepreneur to steer a technological venture for the public sector. This may seem like an astonishing fact, but one easily explained when seen in historical context, and his own background. As Nilekani himself notes, while other industries have had to forge a relationship of subservience to the government—centred around licensing and regulatory approvals—the IT companies that came of age after 1991 led a largely independent existence.
69 For decades, they operated in regulatory limbo—outsourcing was not classified as ‘business’—and their customers were based in foreign shores, which kept an Infosys or a TCS out of the government’s crosshairs. The import of computing equipment, the only issue for which they had to approach the government, also became a marginal concern after the reforms. His transition to a technocrat was arguably easier for Nilekani, as he was never cast in the mould of the satellite businessman orbiting New Delhi for his company’s survival. He had consequently few psychological, intellectual or ideological barriers to cross while incubating a start-up within government.
Aadhaar’s most consequential legacy, however, will be its co-opting of the Indian state’s administrative machinery for a technocratic project. India’s space and nuclear programmes have had the luxury of recruiting their own scientists, and were blessed by the political leadership with considerable financial and operational autonomy. On rare occasions where technocrats sought to woo the state from within—as Seshagiri attempted with NICNET—the bureaucracy had resisted, sinking those projects. Starting out, Nilekani too found the government to be a ‘black box’. ‘Unlike ISRO and DAE, which operate in relatively insular conditions, I knew Aadhaar needed the support of ordinary bureaucrats. There was never any question of creating a specialized cadre of officers, such as an Indian Digital Service, to manage the project,’ he says.
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Aadhaar today has a full-fledged bureaucracy of its own, with an IAS officer as its CEO. The project’s embedding in the heart of state machinery is both an advantage and a handicap. On the one hand, the Indian state has become politically and administratively invested in the use of Aadhaar-enabled platforms to disburse services, ensuring the scheme’s longevity. On the other, Nilekani has not only ceded control of the platform to the government but also its founding philosophy. In 2009, as he put together a team of technologists and administrators to run the project, Nilekani was on the lookout for ‘risk-taking bureaucrats’.
71 While Aadhaar may attract more of them, most Indian civil servants continue to be risk-averse, thanks to the way in which their professional incentives are aligned. Aadhaar was rolled out in 2009, when barely a quarter of the population was connected to the Internet, but the mobile revolution has since expanded the scope and application of a digital ID platform. Mesmerized by its success, the state machinery has used Aadhaar as a hammer to nail all sorts of governance problems, for which authenticating the identity of a person is only an incidental concern (for instance, it is anyone’s guess whether linking Aadhaar numbers with PAN cards can curtail money laundering in India, when the move by itself does little to bring unaccounted currency back into the formal financial system). The government’s mandating of Aadhaar for sundry public and private services has already invited chastisement from the Supreme Court of India.
While the government’s heavy-handed approach could transform Aadhaar and his own legacy as its architect, Nilekani has embarked on a far more ambitious venture. Having helped install a complex technocracy in government, he now aims to make the private sector a part of it. Within a few years of its adoption, Aadhaar catalysed the creation of several start-ups that provided off-the-shelf applications for public and private companies seeking to authenticate its consumers through the digital ID platform. Around the same time, Nilekani, along with former Aadhaar hands, joined forces with the Indian Software Product Industry Roundtable (iSpirt)—a Bengaluru-based, not-for-profit organization that had splintered away from NASSCOM—to write programmes that would serve as a bridge between public infrastructure and private technology. The ‘e-KYC’ platform, for example, allows telecom companies and banks to retrieve personal information about a customer using their Aadhaar details, saving time and resources in paperwork. Similarly, the Unified Payment Interface (UPI) has facilitated the easy transfer of money across bank accounts through mobile apps, circumventing the cumbersome procedures of domestic wire transfers. The ‘Digital Locker’ lets individuals store their birth records, land deeds or school certificates online, which can be retrieved upon request through Aadhaar-based authentication.
iSpirt has already created a second generation of public-facing technology platforms that far transcend the Aadhaar universe. It has helped the government craft regulations on unmanned aerial vehicles, and is working with New Delhi to create a ‘national health stack’—a digital platform to retrieve from and feed records to any medical database, creating a genuinely interoperable system for healthcare facilities, doctors and insurance companies. In Telangana, iSpirt has created a citizen-friendly dashboard that keeps track of complaints regarding the provision of civic amenities. Some of their proposed platforms have the potential to usher in tectonic political changes. iSpirt’s software has targeted barriers to governance—and excuses from government—with reckless abandon, as it harvests the one commodity that has thus far been out of the reach of the ordinary citizen: data.
But even as they attempt to eliminate through technology the vicious grip of middlemen in governance, Nilekani and iSpirt have cultivated a new class of technocrats who design policies through lines of code. Many iSpirt volunteers, as they bill themselves, move on to roles in the private sector after years of close association with the government, creating potential conflicts of interest in their future engagement with public sector clients. iSpirt’s code of ethics regulates its revolving door, but with the organization’s star on the rise, it may soon need a stronger, enforceable framework for its members. For now, the technocracy that Nilekani has nurtured in New Delhi and Bengaluru looks poised to have a profound impact on India’s governance. iSpirt volunteers and the businesses they have incubated in Koramangala, the nucleus of the start-up community in Bengaluru, are proud of saying they ‘build for Bharat’. If the vast majority of technological platforms and products in India have been built for 3 per cent of its population—its miniscule middle class—iSpirt is taking aim at the rest, an untapped market. Its products will enhance the state’s capacity to deliver services at the last mile, but also turn the fortunes of those seeking to sell those technologies to the public. The Gilded Age of Koramangala has begun.
* * *
The projects these technocrats pursued were not just a reflection of their personal interests, but motivated also by their own successes in a previous life. As chief engineer of Mysore, chairman of PRL, and CEO of Infosys, respectively, Visvesvaraya, Sarabhai and Nilekani realized they could undertake projects capable of touching the lives of Indians in a profoundly transformative way. Visvesvaraya, having expertly managed a big team of civil engineers and administrators during the construction of the Krishna Raja Sagara dam, was understandably keen to scale up the modernization of Mysore and replicate infrastructure and irrigation works across the province as its diwan. Sarabhai realized he was the perfect interface between India’s scientific elite, its wealthy capitalists and the governing class: each considered him their own. Circumstances of history fortuitously positioned him as a man of money, letters and power, labels that he blithely exploited to launch India’s space programme. His leadership at PRL, ATIRA and IIM boosted Sarabhai’s credibility as an institution-builder, and doubtless, his (extraordinary) self-confidence as well. Indeed, it is difficult to see how any other contemporary, colleague or peer of Sarabhai could have wrestled the state and its bureaucratic inefficiencies in the manner he did, first as the head of INCOSPAR and later, ISRO, and still emerge unscathed.
Nilekani, meanwhile, steered a corporation of 5000 employees that had, at the advent of the new millennium, transformed India into the world’s digital bouncer: companies wanting to cross over into 2000 AD, and enjoy the technological advancements it promised, had to pay a toll to Indian IT companies to resolve a strange and befuddling problem. In March 1999, at the height of the Y2K crisis, Infosys became the first Indian company to go public on Nasdaq, its fortune steered in no small measure by earnings from Y2K ‘bug’ fixes for global corporations. The Infosys team comprising CEO N.R. Narayana Murthy, Nilekani and others had developed such an attractive proposition for Western businesses—low-cost technology solutions at scale for their entire operations—that no one should be surprised it also became the operating principle underlying Aadhaar. With the wisdom of hindsight, it is apparent Nilekani, then the company’s Chief Operating Officer, had bigger plans for India’s technology sector—the country needs a ‘stronger link between the software boom and benefits to society’, he told the New York Times in 1999.
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Equally remarkable was the interaction of these technocrats with the Indian state, which has neither remained an ideological monolith nor consistent in its pursuit of technological advancement since 1947. Visvesvaraya’s working life and accomplishments predated India’s first independent government, but as the clock moved closer to midnight on 15 August, it had become clear both aspired to very different futures. Visvesvaraya was no colonial apologist, but he valued the stability and relative autonomy that British dominionship offered to Mysore, which allowed his administration to execute industrial development in the province. Ties to the West were essential in his view, failing which the country would lapse into lazy chaos. The leading lights of India’s freedom movement, who later become the country’s stewards, also acknowledged the Reformation-era roots of the progressive values they fought for. But it was one thing to embrace Western modernity, and altogether different to champion Western modernization. If Visvesvaraya perceived machines to be a shining testament to man’s industrious nature, Gandhi and Nehru saw them as insidious instruments capable of corrupting humanity. Nehru considered technology and its incredible military applications partly to blame for the Second World War. Emerging as it did from the ashes of the war, the Nehruvian state was deeply suspicious of technology—and Visvesvaraya wanted no truck with a government that opposed machines.
Sarabhai’s rise on the national stage, meanwhile, coincided with the chastening of the Indian state for its neglect of technological advancement, which had crippled its ability to resist the Chinese incursion in the Himalayas. India’s external and domestic environment may have been relatively favourable to space research, but this should not take away from Sarabhai’s masterful ability to tell his interlocutors what they wanted to hear. A bitter race between the United States and the Soviet Union for the exploitation of space resources had deadlocked international negotiations on the subject, and Sarabhai positioned India’s space programme as a reflection of its foreign policy: non-aligned, and concerned above all with peaceful development. This approach helped bring UN recognition for India’s rocket launching station in Thumba, and with it, international assistance from all major players (that India’s sounding rocket was launched in 1963 with crucial assistance from both the US and the USSR is no mean feat). Sarabhai sung the same tune before Nehru, a committed votary of peaceful scientific research and a staunch critic of military excesses, to secure his approval in 1961 for setting up the space programme. India’s aversion to military uses of technology changed after the war: within a few years, Sarabhai was having extensive discussions with Indira Gandhi about developing India’s missile programme, though he and his successor Satish Dhawan always took care to insulate ISRO from the fallout associated with pursuing defence research during the Cold War. If Visvesvaraya’s own recalcitrance marginalized his views after Independence, Sarabhai was more pragmatic and attuned to the reality that technology was, after all, an instrument of politics.
On the other hand, Nilekani had to reckon with a different kind of politics. Although the economic measures of 1991 and the ensuing software boom had shifted public attitudes towards technology, Nilekani’s proposal for a biometric digital identity system was met by a political leadership that had won successive terms championing the rights of the marginalized. The phenomenal success of two of its initiatives, the Right to Information and a guarantee of rural employment—had strengthened the hands of a constituency within government that harboured an almost pathological aversion to technology. The National Advisory Council (NAC), which had the ear of Congress president Sonia Gandhi, was prominent among them. The NAC, concerned such an ID platform would only accentuate social exclusion, opposed Aadhaar tooth and nail. Aadhaar could be used to deliberately target weaker sections ‘out’ of welfare schemes, NAC members argued, and would not be an effective method of identification for farmhands or labourers whose fingerprints had eroded over time. Nilekani, in an interview with this author, did not identify the council by name, but conceded there were ‘many in government out to nix the proposal from the start’. Moreover, the Congress’s own historical baggage of scepticism towards new technologies made Aadhaar a very tenuous proposition.
Nilekani was able to marshal support within the Congress party because the idea of plugging leakage from government schemes by middlemen and undeserving beneficiaries appealed to the finance ministry in particular. As a technocrat in the era of coalition politics, he also sought and received support from state governments across the ideological spectrum, who turned out to be the platform’s biggest votaries. The communist government in Kerala, for instance, has launched several ‘Aadhaar-enabled’ welfare schemes, although the unorganized left has been among the strongest critics of the programme. Indeed, this may well be the future of public, technological interventions in India: new technologies will likely be piloted and implemented at the local or regional level, before they are absorbed nationally. Nilekani, as is now famously recounted, managed to ‘convince’ then Prime Minister–elect Narendra Modi in 2014 of the virtues of Aadhaar, ensuring its continuity despite the change of government. But Nilekani himself admits little persuasion was needed as Modi was the fastest among all chief ministers to grasp the utility of Aadhaar when he had pitched it to Gandhinagar just a few years before.
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The story of Aadhaar’s transformation in recent years is also instructive of the future of technocracy in India. New technologies or public technological ventures in the country have always needed political patronage to survive. But unlike India’s nuclear or space initiatives, whose relative autonomy from the Congress government let them flourish in the years after Independence, Aadhaar has suffered from rampant politicization and bureaucratic meddling, not just from Delhi, but also from the states. Enchanted by the prospect of deploying Aadhaar as a panacea to all problems posed by identity verification, the Union government made it mandatory for availing all manner of public and private services. The linking of Aadhaar to sundry databases—even those that had to do with college admissions—has made it an even more lucrative target for hackers and miscreants. Some state governments, meanwhile, have tried to create a ‘360-degree’ profile of citizens pivoting on sensitive personal information harvested from Aadhaar, with dangerous implications for the unfettered surveillance of citizens. The platform’s proponents, including Nilekani, have largely remained silent on its misuse. Pummelled by critics from the outset, the technocrats behind Aadhaar took refuge in the political legitimacy of elected governments, which in turn limited their ability to criticize the latter’s actions. While modest technical ‘fixes’ have been mooted to prevent the misuse of its unique numbers and biometric data, Aadhaar’s future is ultimately a political decision. Lawsuits confronting the government’s misuse of Aadhaar eventually led to a Supreme Court judgment in 2018 that curtailed, among others, the use of the platform by private operators. The government’s callous treatment of its own technological initiative has set back prospects for its growth and evolution. The debates on Aadhaar mark an important milestone: if technological initiatives were earlier the remit of the political and technocratic elite in Lutyens’ Delhi, the enormous public interest they have generated in the last decade will likely limit the ability of future governments to make unilateral decisions. State governments, businesses and civil society organizations will all want to steer the direction of these technologies. The rubber met the road with Aadhaar—decades after neglecting public sentiment in the introduction of new technologies, the government found out that the people of India did have an opinion on the matter. Nilekani, whose profile and influence in government remains undimmed, has since retreated to Koramangala to incubate a network of start-ups that can assist the total digitalization of governance. Will he succeed? Nilekani concedes he seldom had to ‘work’ the government—save for the occasional trip to New Delhi to secure import licences—during his role as Infosys’s co-founder, even during the difficult, formative years of the company, software exports being a distant concern of the government in the turbulent eighties. He now realizes the importance of collaborating with regulatory institutions, private players and even public intellectuals, to create a favourable environment for the technologies he believes are in the country’s interest. Nilekani’s role is no different from the one that future political leaders will have to play while weighing the introduction of new technologies. Indeed, he may well be the last technocrat.
Man, Modi and Machine
‘There is no present or future: only the past, happening over and over again—now.’
—Eugene O’Neill, A Moon for the Misbegotten

When, during a public interaction held in early 2019, a distraught Madhumita Sengupta sought no less than the Indian Prime Minister’s help to wean her son away from online gaming, few in the audience could hold back their laughter. Modi’s response, casually revealing his knowledge of a popular multiplayer game—‘yeh “PUBG”-wala hai kya?’—left them in splits.
74 To his supporters, the Prime Minister’s repartee was more evidence of his ability to stand toe-to-toe with the digital natives of the country, whose ranks had propelled the Bharatiya Janata Party to power in 2014, and who would soon reaffirm their allegiance to him in May 2019. Two general elections and five years after his foray into national politics, the Prime Minister remains enormously popular with the Indian youth, in large part due to his penchant for technology and the use of technological platforms to communicate with them directly. After all, it is not often mothers of school-going children ask a sixty-nine-year old for insights into a millennial problem like video games. Unsurprisingly, Modi’s quip was circulated widely on Facebook posts, WhatsApp groups and Twitter timelines—its video alone attracted 4 million views on YouTube. But his ensuing meditation on stage also reflected the extent to which technology had begun to vex the Prime Minister. Having successfully surfed a wave of Internet adoption to champion his political message, Modi had come to doubt its magical abilities and his own conviction that technology was a force for good in society.
‘Technology is both the problem (samasya) and the solution (samadhan),’ he began. ‘We wish for our kids to remain distant from the lure of technology—but should that happen, they will in many respects begin to move backwards in life. Therefore, we should always encourage our youth to understand technology. But how they use it makes all the difference—are new technologies making our youngsters robots or good human beings? In many cases, technology tends to narrow our minds, when it should be used to expand our horizons.’
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Modi’s words could well have been uttered by Jawaharlal Nehru, although the two Prime Ministers could not be more different in their thinking and approach towards technology. If Nehru was reluctant to promote private entrepreneurship, Modi sees it as vital to incubating technological advancement. ‘I am not one to be scared of being seen next to an industrialist,’ Modi told a public gathering in 2018.
76 The remark was a veiled reference to the awkward ties the Congress party’s leadership has had with businesses since Independence. Where Nehru cautioned his compatriots on the dangers inherent in technology, Modi has urged them to viscerally embrace it. The BJP’s manifesto for the 2014 general elections stressed the ‘maximum application of technology’ to all aspects of governance.
77 In fact, Modi’s beliefs stand distinctly in contrast to the Nehruvian view that Indians at the margins of society would be easily overwhelmed by technology, and thus become chained to it. He has sought the application of technology to farming, fisheries, forest resource management, policing and even prison systems, with the idea that enhanced connectivity and the ready availability of data can help India address the needs of its most under-served communities. For the most part of his term as Prime Minister, Nehru sought to avoid dependency on foreign imports and called on his scientists to develop technology in Indian laboratories. Modi, meanwhile, seems equally at ease with welcoming cheap imports and adopting protectionist policies at the same time: he has sought (and failed) to build India’s indigenous capacity in semiconductor manufacturing, but takes pride in having boosted digital connectivity, largely on the back of cheap Chinese devices that have crowded out the domestic market.
Neither the apparent doctrinal inconsistencies in his vision for economic development, nor his aggressive championship of technology, has dented Modi’s popularity. Unlike his predecessors, Modi has felt no need to be coy about evangelizing technology to ordinary citizens. This book has catalogued the historical and political circumstances that forced many Indian governments into adopting new technologies through sleight of hand, and often with very little public debate. Those circumstances did not dissipate after the reforms of 1991, or even well into the millennium. Chief Minister N. Chandrababu Naidu’s enthusiastic adoption of e-governance programmes in Andhra Pradesh during the late nineties earned him the title ‘laptop minister’, but the term was more of ridicule than of endearment. The fact that Andhra Pradesh, with its strong IT workforce, was among the states to benefit most from the post-Y2K boom made no difference. Throughout his term, Naidu was pilloried for his technocratic governance—much like Modi, he favours PowerPoint presentations over lengthy briefings—and for ignoring the needs of Andhra’s rural constituencies. When Naidu lost the state elections in 2004, The Hindu carried an eviscerating cartoon in its editorial that depicted an angry Telugu farmer typing in the word ‘ExIT’ on Naidu’s office computer, while his field lay barren in the background.
78 Naidu’s fate in Andhra Pradesh mirrored that of his political ally, Atal Behari Vajpayee, in the national elections that year. Although the ‘India Shining’ plank the Vajpayee-led government campaigned on had more to do with generating a ‘feel-good’ sentiment among the urban electorate, it was joined inextricably with the government’s efforts to promote digital connectivity, and the IT industry in particular. Their defeats were held up by opposition parties and the commentariat as proof the ‘pro-technology’ tag was political baggage to shed. At the very least, the argument went, voters seemed to be indifferent to a government’s enthusiasm for technology.
Modi, meanwhile, not only made technology-enabled governance the leitmotif of his first term, but revelled in the image of the digitally savvy Prime Minister. During his 2015 visit to Silicon Valley—the first by an Indian Prime Minister to the West Coast since the semiconductor revolutions of the seventies—he claimed technology had a central role to play in republican societies because digital platforms were advancing ‘citizen empowerment and democracy that once drew their strength from Constitutions’.
79 To suggest technology, and its transformation of the way in which citizens interact with governments, has replaced the social contract codified in a constitution is extraordinary. The statement sounds incredible coming from the leader of the Indian republic, whose constitution is venerated as a forward-looking document and perennial fountainhead of normative values. Yet, Modi has borne no criticism for such controversial utterances. In stature, he is comparable to Ronald Reagan, whose administration came to be known as the ‘Teflon Presidency’, mostly for its immunity from political scandals. Reagan, like Modi, was a votary of the free market, but indulged in heavy-handed protectionism to keep Japanese companies from acquiring American technology. The US president riled his political party and ideological base of laissez faire-ists by increasing taxes and government spending. Modi, similarly, has earned the displeasure of the RSS, whose branches he climbed to reach the country’s top post. The Sangh, long a proponent of swadeshi or protectionist policies—and whose leadership has no particular affinity towards technology—finds in Modi a frustrating figure who seeks greater imports, but is also able to marshal Hindu pride through technological platforms in a way it could have never hoped to achieve. The RSS’s Swadeshi Jagran Manch has often criticized Modi’s calls for foreign investment under the Make in India banner, and in particular, the role of Chinese companies in propping up India’s digital ecosystem. How has the Prime Minister been able to sustain his advocacy of technology, free from the trappings of dogma or political ideology? And if Modi has indeed had second thoughts about it—as his interaction seems to indicate—what will they lead him to?
The first and most obvious explanation is the ready availability of technology in contemporary India. Take, for instance, how political calculations around technology have changed from 1947 to the present day. If Nehru had to think twice about dipping into the nation’s foreign reserves to import machinery, his successors Lal Bahadur Shastri and Indira Gandhi too were confronted early on in their terms by grave financial and agricultural crises that threatened India’s food security. It would not be until the late seventies that India saw its dollar reserves stabilize. In the decades after its independence, technology transfer to India also took place under the inescapable shadow of the Cold War. Export control rules made it very difficult for the government in New Delhi to secure unqualified access to Western technologies required for nation-building (to be sure, keeping the private sector on a tight leash did not help—while stable forex reserves were often held up as the reason, the import restrictions on private business had equally to do with Nehru and Indira’s favouring a ‘command and control’ economy).
Indian industry, as this book has chronicled, finally caught the first whiff of liberalization in the eighties. The rise in imports and foreign collaboration agreements for technology transfer that followed, however, were largely on account of increased demand for factory equipment and machine tools. Household technologies had to wait another decade till the 1991 reforms reduced the cost of TV sets, washing machines, refrigerators and motor vehicles. Japan, meanwhile, had emerged as a technological powerhouse. Its major automobile manufacturers—notably Suzuki, Isuzu and Toyota—had already made inroads into India through tie-ups with Indian counterparts. In a small but significant way, Indians also became acquainted with Japanese technology companies, whether through their Hitachi cassette recorders, Sony ‘walkmen’, or Casio watches.
Still, access to Internet connectivity and computing remained out of the reach of most Indians. The Cold War restrictions against exporting advanced electronics to India and other ‘third-world’ countries were replaced immediately after the fall of the Berlin Wall with new multilateral configurations that were just as secretive and capricious. As the botched ISRO-Glavkosmos deal for cryogenic space engines illustrated, whatever faint prospects India had of seeking technology from Russia were also dimmed by its subsuming under the Western sphere of influence. The Pokhran nuclear explosion of 1998, however, proved to be a turning point. The test threatened to put the already frigid India–US relationship into permanent cold storage, but in its aftermath, both sides quickly commenced a diplomatic dialogue that had important consequences for India’s acquisition of technology. The Y2K crisis, and Indian leadership in resolving it globally, brought the Americans to the negotiating table. Atal Behari Vajpayee and Manmohan Singh’s sustained efforts to nurture comprehensive bilateral engagement with the United States—the first such attempt by India since 1947—led to both sides discussing all manner of policies, from H1B visas to ‘high technology’. The many working groups that have since been set up to effect technology transfer and R&D cooperation have not fully borne fruit: Indian and US views on several issues relating to trade and intellectual property rights do not converge. Yet, with the political climate no longer adversarial, businesses on either side could finally tap each other’s financial resources and personnel expertise. The world discovered the utility of Indian computer programmers during the Y2K crisis, and US technology companies were the first to capitalize on their talent and cheaper billable hours. Although the first wave of Indian immigration to America can be dated to the early sixties, the turn of the century saw Indian coders flock towards the (then) rising stars of Silicon Valley, such as Google, Adobe and Yahoo!. The cross-pollination that followed—companies like Microsoft and Symantec, in turn, moved major research programmes to Hyderabad and Bengaluru—took place in a favourable political climate, and its increasing returns to both economies also convinced their leadership of the need to maintain the momentum.
The 2008 global financial crisis, however, threatened to halt India’s technological progress, and undo the gains made from India–US rapprochement. Advanced economies had just welcomed India into a trusted circle of states among whom they shared sensitive technologies when the crisis struck, affecting even their most resilient businesses. On 7 September 2008, the Nuclear Suppliers’ Group (NSG) decided to waive its rules for India—a holdout to the nuclear non-proliferation treaty—so she could buy fuel and technologies from NSG member-states for her civilian nuclear programme. The NSG waiver was the West’s political signal to its companies that it was ‘OK’ to share new technologies with India. Less than a week later, Lehman Brothers, an investment firm in Wall Street, filed for bankruptcy, triggering a series of implosions by financial lending institutions that had been exposed to the gangrenous mortgage market in the US. Their collapse soon assumed global proportions, leaving no major Western bank unaffected. For a while, it seemed the financial crisis, and the crippling effect it had on the ability of American and European companies to expand their operations abroad, would limit India’s pursuit and acquisition of new technologies. That is, until China stepped into the void.
If China’s rise as the engine of global economic growth became more conspicuous in the aftermath of the 2008 recession, its influence on the Indian economy had already begun to show. In 2007, Chinese imports in India were marginally higher than those from the United States. Ten years later, while the volume of goods bought from America had doubled in value, Chinese imports grew by a staggering ten times.
80 Today, the value of Chinese goods shipped to India stands at nearly $350 billion, with a third of that spent on electronics. If India spent most of the previous decade trying to negotiate access to sensitive equipment from Western markets, the lion’s share of ‘public-facing’ technologies—from cheap calculators to sophisticated smartphones—ironically comes today from Chinese vendors. China’s blunt market power and famed ‘supply glut’ at home has contributed to making technology ubiquitous in India. Assembly line equipment, food processing machinery, automobile parts, electrical components and construction tools in India are imported mostly from China; three of the five top-selling handheld devices in India are manufactured by Chinese companies, as are the wildly popular mobile apps UCBrowser, ShareIt and Tik Tok. China also accounts for the bulk of imported agricultural machinery in India.
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As a result of these developments, at no other point in its history has India had such unfettered and affordable access to technologies.
Modi’s term has thus coincided with a sweet spot in the arc of India’s quest for machines. The country’s private sector has matured over four decades, and is today in a stronger position to absorb advanced technologies for their operations. The government’s own spending on infrastructure—a significant portion of it channelled towards purchases of machinery—has increased to nearly $100 billion annually.
82 Seasoned by its engagements with the major powers since the Cold War, Indian diplomacy is arguably better placed than ever to navigate export controls and trade restrictions on the sale of new technologies. While its relations with Beijing have cooled in recent years on account of military and political tensions, there is no doubt India and China both stand to benefit from enhanced trade. The organic and pervasive adoption of technology in India, thanks to all these circumstances, has made it politically palatable for the government to champion it, which is exactly what Modi has done. Unlike his predecessors, the current Prime Minister has felt no ideological or economic compulsion to defend his technology policies to the elite or the public at large.
There is another crucial difference between Modi and the other Prime Ministers, whose juggling of politics and technology has been profiled in this book. As the guardian of the freedom movement and the steward of the country’s constitution during its birth and adolescence, the Indian National Congress (INC) has always had to refract its economic policies through the prism of notional values by which the country’s independence was fought. Jawaharlal Nehru doffed his topi to the criticism of industrialization by Gandhi’s followers, because the Mahatma’s legacy was the lynchpin of the Congress’s sustained popularity at the time (of course, Gandhi himself wanted the INC disbanded after the freedom struggle). Gandhians believed machines were instruments of violence: they threatened the social order, degraded the environment and weakened the prospects of mankind’s peaceful co-existence. India was not a pacifist nation, but her credibility among newly decolonized countries had to do with the largely non-violent character of the freedom struggle. In fairness to Nehru, he too was genuinely sceptical of the social consequences of technology—while he endorsed the integration of Enlightenment ideals into the Indian constitution, he was less sanguine about the role of Western technology in minimizing India’s problems of inequality and social exclusion. If normative considerations hindered the government’s adoption of technology, they were used on other occasions as foil for its inadequacies. Indira Gandhi appears to have faced no philosophical dilemmas, as her father did, but her government strategically co-opted the ‘appropriate technology’ movement—and its distinctly Gandhian ethos—to mask its failure to advance industry.
Rajiv Gandhi, who began his term as a strong votary of technology, later told associates to play down their efforts to computerize government machinery, lest they be perceived as soulless technocrats. This complex balancing act around values and technology that the Congress has historically had to play did not end after 1991, when the national consensus veered strongly towards industrialization. Take the case of the United Progressive Alliance (UPA), which was elected for consecutive terms with strong numbers to Parliament. The UPA’s Aadhaar project had the backing of then Prime Minister Manmohan Singh and Finance Minister Pranab Mukherjee, but many in the National Advisory Council chaired by Congress president Sonia Gandhi, and within the INC itself, felt a biometrics-driven ID platform could become an instrument of exclusion and surveillance. In support of their view, they marshalled powerful arguments anchored to the Indian constitution, as it related to the rights of privacy and equality. Until he stepped down from his role as the Congress president, Rahul Gandhi has balanced his views on Aadhaar, attempting simultaneously to co-opt ownership of a Congress initiative, while denouncing its misuse by the Modi government.
It is therefore politically impossible for any Congress government or leadership, past or future, to ignore value-driven claims rooted in the constitution, because it remains the sole surviving link between the freedom movement, the INC’s agency over that struggle and contemporary India. The performance of a Congress-led government can bolster or weaken the party’s economic legacy, but that is hardly an exclusive record, given the contributing role of successive governments in shaping India’s development, and the role also of global markets in it. The political legacy of the INC, however, is incontrovertibly tied to India’s continued existence as a constitutional republic—hence the party’s eagerness, for instance, to forget the blemish that was the Emergency, and its opposition’s invoking of it with alacrity. This is verily the paradox facing the Congress party, and one that affects its advocacy of technologies. To the extent that new technologies boost productivity and improve living standards across India, no elected government can ignore their utility. But the Congress is arguably more concerned than any other political outfit about the social, economic and political disruption caused by technology, because its claim to national politics still rests on the fragile constitutional consensus that was forged on 26 November 1949.
Meanwhile, Modi and the BJP have no such affinity towards this social contract—in fact, the Sangh has long sought amendments to the constitution, primarily with a view to excising its commitment towards secularism. Technology, to the RSS and the BJP, is perhaps the only instrument capable of unsettling the established regnum of rights and responsibilities that the constitution articulates. If for decades the Congress has been inclined to see technology as the Great Corruptor, it is, to the BJP, the Great Disruptor.
The constitution mediates the engagement between the citizen and the state, but the scales of that once-skewed relationship have evened in recent decades. The public sector no longer employs Indians at the scale it once did: on the eve of the 1991 reforms, the government was responsible for 71 per cent of all organized sector jobs in the country, but today accounts for a little more than half of them.
83 That number will decline further in the coming years, and as more Indians wean themselves away from the state, its hold over their livelihoods will become markedly less pronounced (it bears reminding that the proportion of all Indians employed in the organized sector, where the state’s writ on employment and social security runs large, is itself less than 10 per cent). Still, the star of the Indian constitution has been undimmed by the rise of the private sector because it continues to be the substantive basis for several schemes catering to the economic and social welfare of marginalized communities.
This constitutional mediation of citizen-state engagement, however, faces a formidable challenge from emerging technologies. Debates on civil and political liberties, which were subsumed by those on socio-economic rights in the aftermath of the 1991 reforms, have been re-animated by technology, manifesting themselves as conversations on privacy, surveillance and free speech online. The intimate chaos and polarity spawned by digital media has pried open the fault lines that cut across Indian society, spilling over in some cases into violence and vandalism. Colonial-era provisions in the criminal code such as Section 144 have been lent a new lease of life in the twenty-first century, as administrators use them to ‘shut down’ the Internet, and retain agency over how citizens communicate and coalesce digitally during crises. Policymakers of the near future will be compelled to examine not only the number of jobs cannibalized by automation, but the social composition by caste, class, gender and religion of those lost livelihoods. Communities whose earnings are susceptible to widespread mechanization are precisely those for whom the constitution has stitched together a wobbly social safety net.
While the BJP may be concerned by electoral disaffection with the state of the economy, the loss of jobs to automation or artificial intelligence present no existential crisis for the party. The re-organization of society through economic and political disruption unleashed by technology is exactly the sort of churn the Prime Minister and his fellow travellers hope will unsettle the foundations of the constitutional order.
Modi and his lieutenants are animated by electoral ambitions. Their quest for total demographic domination, and a truly pan-Indian voter base, have been frustrated by political coalitions forged through the constitution. The constitutional promise of upliftment has been the shoulder on which many a political party in India projected itself as the guardian of a community, sect or faith. Meanwhile, the BJP has historically had to struggle with its label as a party of Hindu upper-castes, which did little to improve its electoral prospects. Modi’s BJP is not content with targeting micro-constituencies. The Prime Minister’s goal to effect a comprehensive transformation of India—social, political, economic—is not one that can be filtered by social strata. A personality-driven campaign and government requires cultish political fealty, where communities are seen flocking to their leader, not the other way around. Modi’s attributing his 2019 poll victory to his ‘chemistry’ with the people, and not [political] ‘arithmetic’, was telling for this reason.
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Even as it attempts—through its formidable grass-roots network and financial resources—to wean away the electorate from political outfits that pose as their constitutional guardians, the BJP has broken new ground with technology. First, it has taken advantage of the pervasiveness of digital platforms, using them to reach out and talk directly to communities that were once out of its grasp. Women across Indian society, who appear to have voted overwhelmingly for Modi in 2019, are one such constituency that the BJP assiduously cultivates through WhatsApp channels and digital media. Technology has disrupted traditional household voting patterns in India, and thanks to new-found digital access to news, views and narratives, women no longer follow the political preferences of their husbands or male elders in the family. Modi has expertly harvested their agency and empowerment.
Second, the Prime Minister has seized the aspirational attributes of technology, which transcend class or caste. It is not just Modi’s savvy handling of technology that appeals to Indian youth, but also his identity as a technocrat eager to understand and embrace innovation. This identity papers over cleavages in India, as technology represents change and mobility no matter where one is in the social strata. It is also a potent weapon to use against the BJP’s opposition—which has thus far relied on such cleavages—to project them as opponents of modernization. Former finance minister (the late) Arun Jaitley had, for instance, billed the Congress as ‘anti-technology’ precisely in this vein.
85 Modi has thus broken the mould of ‘Mandal politics’, pitching his vision for economic development of all, or ‘sabka vikas’. Technology is integral to this pitch, both in communicating the message of the modernizer, and as a totem of modernity that is immediately relatable to the ordinary citizen. Just as well, he has also begun to leave behind ‘Mandir politics’, or electioneering along communal lines that has been the mainstay of the BJP’s poll strategies. To consolidate the votes of Hindus across India, Modi has appealed increasingly to the economic advancement—and not spiritual enlightenment—of their faith. The communal appeal may have propelled him to national politics, but once at the helm, Modi has realized the limits of pandering to sectarianism. He may be a long-time swayamsevak, but the Prime Minister is today inspired by the views of Madan Mohan Malaviya, the leading light of the Mahasabha, who championed a Hindu Renaissance through economic awakening. Modi knows, more than anyone else in the BJP today, that communal polarization may at best stir a sense of identity among Hindus, but cannot sustain it.
For all these reasons, Modi has been extremely sensitive to claims that his government is ill-equipped to steer the technological advancement of India. In early 2019, when a small group of start-ups from Bengaluru spearheaded a digital campaign to abolish ‘angel tax’—entrepreneurs were required to cough up a proportion of the seed funding they received from early-stage investors and venture capitalists—the government intervened within days to jettison the rule.
86 In 2015, when the government’s draft encryption policy was criticized by industry for being unmindful of the security of digital networks, the proposed regulations were promptly rolled back and a ‘junior government official’ assigned the blame.
87 The Unique ID project (Aadhaar) is among the few initiatives of the Congress-led UPA government that Modi signed onto in its early stages of development as Gujarat’s chief minister, and subsequently expanded when he took the wheels in New Delhi. Modi’s team shrewdly mobilized the beneficiaries of UPA-era projects that he had continued, to ensure they turned up at the polling booth in the summer of 2019.
Despite his fondness for technology, why then did Modi refer to it as a ‘problem’ during his interaction with school kids and their parents? A fairly straightforward explanation is that the same technology that the Prime Minister has used to seal fractious social coalitions has also pried them open. Communal violence in India is no longer manifested in the form of large-scale riots, but as micro-aggressions involving localized rumours on Facebook, Twitter, Tik Tok or WhatsApp. No matter how adept the BJP has been in its use of digital tools in electioneering, it cannot hope to control some of the pernicious, even deadly, outcomes of sectarian violence ferried by digital networks. It was the BJP that complained to the Election Commission in 2019 about the malevolent role of foreign digital platforms in facilitating disinformation and unlawful interference in the Lok Sabha polls.
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A less obvious reason why technology has come to perplex Modi is its possible impact on civic mobilization. Will the ubiquitous role of technology in the lives of Indians reduce their commitment to community and country? The ‘narrowing of minds’ that Modi spoke about had equally to do with the retreat of the individual from the public space, as it did with the use of technology for shrill and parochial purposes. If Nehru was concerned about the depletion—to use the political scientist Robert Putnam’s phrase—of ‘social capital’ in India on account of technology, Modi is concerned about the political fallout from public de-mobilization. Demagogues thrive on rallying their voter base, and their victory is often the consequence of stirring a dispirited population that yearns for change. Throughout modern history, leaders with autocratic tendencies who projected a messianic political appeal have elicited high voter turnouts at elections—be it Hitler, Mussolini, Turkey’s Erdogan, Philippines’ Duterte or Sri Lanka’s Rajapaksa. Modi’s strategy is no different. The Prime Minister has begun to worry about the deleterious consequences of technology on society: in the United States, for instance, technological advancement and modernization has been coterminous with a dramatic fall in voter turnout. Political apathy on account of social alienation caused by technology—a well-studied phenomenon—would be fatal for Modi’s project to mobilize a pan-Indian electoral base.
In a twisted, wickedly ironic way, the spirit of Nehru has returned to haunt Modi. The country has come a full circle in its embrace of technology. Starting out as it did an extremely poor nation, India was forced to confront the reality that most modern technologies were beyond its grasp. The governing elite of the time also believed technology could corrupt the minds of a people who had just wrenched their freedom back from Western hands. If that belief stemmed initially from benign patronage, it descended over time into a lazy shibboleth and convenient excuse for the state’s inability to innovate or let the private sector create technologies at scale. The political programming of popular narratives has variously had, over decades, the effect of fear-mongering and ill-informed scepticism about technology. The ubiquity of machines may make no difference to governments of the future. Modi, who farmed the benefits of technology for his own meteoric political rise, is apprehensive that a society ‘wired’ to digital networks may no longer share the enthusiasm for transformative nation-building—the very idea that propelled him to power.
Will such a situation really come to pass? Will the twenty-first century Indian, chained to their handheld device or sundry ‘smart’ appliances, exhibit the same ‘dis-social’ tendencies that Robert Putnam observed in the TV rooms of modern America? In 2017, the Indian government and the United Nations Development Programme commissioned a study on youth volunteerism in the country. The study surveyed nearly 3500 individuals across India, most of them ‘digital natives’ born after Internet services became commercially available in 1995.
89 The majority of surveyed respondents spent less than six hours a week on volunteer activities. More worryingly, the survey found the Internet had a negligible effect on volunteerism: less than 3 per cent volunteered through online channels. Concurrently, the average time spent by young Indians on their smartphones has increased steadily, and hovers currently around four hours a day.
90 Taken together, these figures present the Indian government with the worrying conclusion that civic engagement may indeed be adversely affected as Indians deepen their embrace of technology.
Should that happen, Narendra Modi too will follow the well-worn path that his predecessors have trodden: craft a political narrative to regulate the relationship between citizen and machine. However, he has few blunt instruments at his disposal—the state in India can still make the private sector jump through hoops, but gone are the days of the License Raj that allowed it to keep technology from the ordinary consumer. Ultimately, Modi will have to turn to softer, more subtle ways of convincing the public of the virtues or pitfalls of technology. The Prime Minister has, in recent years, encouraged compatriots to offer shramdaan, or voluntary labour, to civic schemes such as Swachh Bharat: shramdaan first seeped into policy discourse when the First Five-Year Plan proposed the creation of the Bharat Sevak Samaj as a ‘nation-wide, non-political and non-official effort to enable individual citizens to contribute’ to its objectives.
91 Nehru and other senior members of the Planning Commission were instrumental in creating the BSS, and did so almost exactly when they launched the Community Development Scheme. The BSS and CDS were twin policies, meant to ensure India’s modernization did not disrupt social ties. Modi, similarly, will have to bring to bear the institutional resources of the state, and co-opt the intellectual class, to shape notions of technological progress in the country. This may be a tall order for a government that has come to power casting itself in the mould of the ‘anti-intellectual’.
He may also not enjoy for long the benign international environment that has been conducive to India’s acquisition of technologies in the new millennium. Already, the geopolitical contest between China and the United States has exerted pressure on India to pick sides: Washington D.C. is leaning hard, at the time of writing, on Modi to exclude Chinese companies from testing and building 5G technology in India. His dilemma is not unlike that faced by Rajiv Gandhi in the late eighties, when the Japan–US rivalry curtailed the government’s ambition of becoming a supercomputing hub. The Chinese technology giants, whatever their faults, come bearing an attractive proposition that no elected government can ignore: cheap and abundant hardware. Will geopolitics once again keep India away from them?
Faced with these domestic and foreign constraints, Modi may have to measure more carefully his enthusiasm and public championing of technology. His deliberate response to Madhumita Sengupta is evidence he is already contemplating such a shift. But beyond counselling his people, Narendra Modi should also know that systematic attempts by the Indian government to influence popular perceptions of technology have rarely been successful. If anything, such efforts seriously hindered the country’s modernization. India set up the IITs in the sixties, a shining affirmation of Nehru’s commitment to the ‘scientific temper’. But their graduates sought opportunities abroad because there were no jobs to be had in the private sector, and the government—the country’s largest employer—was in love with bullock carts, handpumps and the rustic life. Nehru suggested to the Indian mission in the United States that our America-returned engineers should make do with poor infrastructure at home, and ‘make do’ quickly became the state’s mantra.
Indira Gandhi spoke, meanwhile, of high-brow environmentalism in the seventies, while sanctioning energy-guzzling projects like the Mathura Oil Refinery. She rightly encouraged big endeavours in the space and atomic sectors, but here was a moment to really bring the benefits of technology to the people. Around the same time, Deng Xiaoping’s China undertook a massive, nationwide effort to provide electricity to its villages, breathing life into its economic engine. The mandarins in communist China understood that any form of technological advancement had to begin with a serious effort to create an industrial base. Meanwhile, the Indian government leaned on the ‘appropriate technology’ movement, and sought to convince the people that retro-fitting solar panels into pressure cookers could in fact service the energy needs of a million households. Jugaad, lionized today as frugal innovation, is the troubling legacy of a state’s attempts to persuade its citizenry that Big is Bad.
These attempts have not merely stunted the Indian economy, but also deeply affected the Indian psyche. Take, for instance, the case of India’s civil nuclear energy sector. Government-sponsored scepticism of Big Industry, the legacy of secrecy around atomic research, and the concerns inherent in the operation of nuclear plants have come together to land a gut punch to the sector’s prospects. The lay public is today enveloped by a fog of disinformation around nuclear energy that does not allow for reasoned debate. The chickens came home to roost when Rajiv Gandhi tried to make technology pervasive in India during the eighties, and faced an onslaught of opposition from within and outside his government. His five years in power may seem short in the rear-view mirror of history, but they were significant because the Indian government tried, for the first time, to summon the political courage to join the march of machines. Yet, whether it was the Human Genome Project or NICNET, there seemed to be remarkable and instinctive opposition to welcoming technology into everyday lives. Rajiv’s struggle was a reminder that the public was not a bystander when it came to making important decisions, for or against, India’s machine-led modernization.
Narendra Modi is the first national leader whose political fortunes were realized in large part due to the country’s adoption of digital technologies. And now, as widespread mechanization of Indian society begins to nibble away at the edges of its civic-mindedness, Modi too faces a difficult decision. He needs technology to win elections and stitch together pan-Indian coalitions that pledge their commitment to him and his grand schemes. But he is also mindful that the same technology has begun to take aim at India’s social fabric in ways that could frustrate his plans. Will he be tempted to mediate, as others before him, to play umpire between Indians and technology?
If the past is prologue, he should not be too hopeful of the result.
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