


[image: images]





[image: images]




For Aarthi and Anjana
and
the generations that will follow:
May yours be a more energy-efficient future
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Foreword


This book is a very worthwhile contribution to the understanding of India’s energy odyssey over the past half a century. It is written by someone who was not just an observer but an active player in policies, programmes and projects in the country’s energy sector. It recalls both processes and personalities and highlights initiatives and institutions. It is more than a personal memoir having as it does scholarly value as well. A serious and highly technical story is described in a very engaging and reader-friendly manner.


Padu Padmanabhan, whom I have known and interacted with personally for almost four decades, brings to this book long years of professional experience in diverse official and non-official settings. He has seen the government from the inside as well as dealt with it from the outside. He has participated in national endeavours and also helped foster international partnerships. He has spent time in the ‘real world’ and also in academic institutions. All this gives him a unique perspective on the evolution of India’s energy mix, options and choices. His narrative is rich in detail and takes us through many milestones that have marked the making of the country’s energy policy from the days it used to be referred to simply as ‘fuel policy’ and from the time when the overriding emphasis was on simply increasing fuel supplies.


When the author started his career, environmental and climate change concerns did not occupy centre stage as they do now. All through the 1970s and 1980s particularly, greater use of fossil fuels was seen as part of the solution; today, they are indisputably part of the problem. Hence, it is only appropriate that in the latter part of this memoir, he also deals with the ecological context to India’s energy future. At the Paris Climate Change Summit of December 2015, India made a significant international commitment to reduce the emissions intensity of its economic growth. Increased energy efficiency is at the heart of reducing this emissions intensity. Padu Padmanabhan was among the earliest group of intrepid thinkers and practitioners to make India aware that improved energy efficiency is both desirable and feasible. This is what gives the present volume credibility and authenticity.


The conventional wisdom of ‘grow now, worry later about equity and ecology’ is both unwise and simply unacceptable. Economic growth in India must necessarily be rapid, inclusive and sustainable. A growth strategy has to fulfil all of these three objectives simultaneously. Clean energy at affordable prices is an essential pillar of such a strategy. India has lessons to learn from its own energy history. Padu Padmanabhan educates us on what these lessons are and how they should guide us in the years ahead.


JAIRAM RAMESH


Member of Parliament and former Union Minister


November 2020





Preface


Telling It Like It Is


In the spring of 2011, when I was asked to teach a semester at Johns Hopkins University, I was at once trepidant and excited. I checked with the team I worked with in New Delhi and Washington, DC, and they heartily endorsed the idea.


I was to share my experiences in India in the fields of energy and development in a global context. For students of the Western world, this was an alien subject. The first classroom session was held mid-afternoon with about twenty students of the School for Advanced International Studies at the university’s campus on Massachusetts Avenue. To someone used to larger student groups in Indian classrooms, I interpreted this as perhaps a lack of interest in matters related to India. The next two classes had about the same number of students. I kept on wondering whether something was wrong.


A week later, as I was chatting with one of the faculty members over coffee, I brought this up. She looked at my perplexed face and grinned, ‘You don’t seem to have heard what the students are saying.’ She looked out of the window at a bunch of them lazing on the lawns. ‘Usually, the first day sees a larger number out of curiosity. But the number to have stayed consistent? That shows they are very interested. The word in the corridors is that you are a rockstar!’ A mid-term evaluation showed very positive feedback. One of the students is said to have told another faculty member, ‘Padu is no Socrates. He does not delve too much into theory. He tells it like it is. He has brought India’s energy scenarios, its pains and hopes, into the classroom. It is like we are there when he speaks in class.’


In my lectures, I stuck to logical explanations and anchored my thoughts around case studies. I took them through the institutional challenges of an electoral democracy and an opaque bureaucracy.


In a similar way, in the stories these pages recount, I have tried as much as possible to steer clear of hypotheses and academic precepts. The attempt has been to present what worked, what didn’t and how things unfurled every time we tried to push the membrane of economic possibility on the frontiers of innovation in the energy sector. Why over-bureaucratizing an institutional framework fails; why energy efficiency processes are more about autonomy and encouraging decision-making down the line; how institutions develop their rhythm in a country like India; why certain issues are not classified as important by the core management in such institutions; why the private sector alone is not capable of delivering in a developing country; and how social parameters are of equal, if not greater, concern in economies such as India’s.


One example that I presented at the time at Johns Hopkins, and is relevant to this day, is of Noida Power Company and their effort to cut power losses. We, a group of United States Agency for International Development (USAID) advisors at the company, realized soon that the highest levels of competence in technical design and approach are defeated by the walls of resistance that arise from people in government agencies, power utilities and from among energy users too. How do we overcome the human tendency towards resistance to change to foster sustainable attitudes? It was in Kolkata in 2003 that I chanced upon a street-play artist and told her of our predicament about getting the message across. She promised she would conceptualize a few street plays that would weave the theme of energy efficiency into little stories and folk songs which would be staged in and around Noida. I found a small grant that helped this group stage a series of such acts for not only the officials and employees of the power company but also the urban and rural consumers of power in this district to the east of New Delhi, the national capital. It worked like a charm. The play revolved around energy in a rural setting and demonstrated how to save energy and water. A year later when we took stock, we found that the net impact of the plays in terms of energy savings was far in excess of what had been anticipated. Though loss reduction of electrical energy thanks to technology upgrades was certainly tangible, it was dwarfed by what came from voluntary behavioural changes in farmers and homemakers. Back in the classroom, this triggered some animated discussion among students about community-based social marketing; how initiatives to promote behavioural change are often most effective when they are carried out at the community level and involve a direct connect with people, and why social intermediation in fostering sustainable behaviour is necessary and can make an impact. That the cornerstone of energy management is delivering programmes that are effective in changing people’s conduct was a lesson that was driven home.


Quest for the Right Premise


Whenever I have had the time to browse at a bookshop with endless rows of books, it has occurred to me that one more would hardly make a difference unless it is written for truly compelling reasons and to tell a story that really matters. A quick scan of the market shows that there is no book for the lay reader on India’s post-Independence wrestle with energy by people with growing numbers of homes, offices, industries and farmlands.


India has come a long way from generating less than a meagre 1.7 gigawatts (GW) of energy post Independence to producing 370 GW today. That makes it the fourth-largest electric power producer in the world. Yet, India is unusually vulnerable to energy market risks because it imports nearly 80% of the petroleum that powers its economy. Energy markets from crude oil to natural gas have been buffeted by political and investment risks, as well as technological disruption. Volatility has grown in the world’s major oil-producing regions, especially the Middle East, where the spectre of conflict looms over the region, fuelled by long-standing issues and territorial disputes. The old drivers of cost and security are not enough. So, how do we reshape energy security, make it affordable and sustainable with the least cost to the environment?


Well, it’s not just about how much energy we need over the next three decades. It is also about how we use it. We have little choice but to use it efficiently and with the most bang for every buck of energy cost. Every unit of energy saved at the point of end use translates to us having avoided generating 4–5 units. And the cost of doing this is a piffle – one-fifth to a tenth of producing it. It is therefore cheaper and cleaner than other fuels and is competing with alternate energy sources in the generation mix. The more energy efficiency we ‘generate’, the less coal or oil we need. While we search for other sources of energy, we would be well advised that the real breakthrough in energy is using less.1 World over, more energy is being saved through efficiency than being generated through fossil fuels – hence the term ‘first fuel’ to denote energy efficiency. The chorus of voices, first articulated by the Paris-based International Energy Agency (IEA), that claims energy efficiency is indeed the first fuel is growing stronger and louder. India is no exception. Governments, policymakers, power-generating utilities, distribution companies that bring power to your building and consumers have to look anew at how we use this precious ‘first fuel’ resource.


We have to accept that we live in a world that is terribly inefficient at choosing energy sources and employs primitive methods of energy conversion. This is something that has bothered me forever. How do we bring about small savings in everyday life that can make a big difference? How do we make energy efficiency our first fuel?2


Every story in this book is about this first fuel. Sometimes it is central to the narrative, and at other times, it provides the background. There are sections on the greening of electricity-generating utilities on the supply side with renewable energy forms, but there is simply no getting away from the truth that the only solution for energy deficiency is energy efficiency. Pioneers like P. R. Srinivasan of the National Productivity Council (NPC) of India recognized this and ploughed fresh ground as they fought the tough tide of resistance in those early years of ecological innocence in the country and elsewhere. The battle has since gained energy, to mix a metaphor, with the turn of the millennium. There is more about these pioneers and their organizations later in the book.


From those early years of the 1970s when I began my career in India, I have often questioned the very premise of the inordinate tilt of the national energy establishment towards energy supply. I have had the good fortune of actually being hauled into this career by sheer happenstance. As a young graduate in the seventies, I was by chance drawn into a budding and little-known career in fuel efficiency. Later I was jostled into positions that gave me a ringside view of energy in the developing world and work that demanded a truly interdisciplinary approach to solutions. What is even more fortuitous is that I was in the thick of two grave energy crises that rocked the world. The first one was the unbridled rise in oil prices triggered by the 1973 oil crisis that initiated a major worldwide preoccupation with fuel efficiency. Then a dozen years later, the collapse of crude oil prices in 1985 and the near-simultaneous escalation of public concern about energy and climate change. The search for solutions continued in the years I spent in the US as an energy specialist at the World Bank in Washington, DC, and a decade and a half later, back in Delhi, at USAID. By the turn of the millennium, strident warnings of climate change issued by experts and climate activists had led to institutional shifts and the creation of a clutch of new-gen organizations which this book describes with the aim to inspire the young to engage with such ecosystems of energy transformation. A new key driver in this space is decarbonization, a complex process to mitigate climate change. Decarbonization is the reduction of carbon dioxide emissions through the use of low or zero-carbon energy sources, such as natural gas or hydrogen and renewable energy sources – such as wind and solar – and energy efficiency. Taken to its logical conclusion, total decarbonization of a country’s economy can lead to carbon neutrality or net zero. Put simply, net zero refers to the balance between the amount of greenhouse gases produced and the amount removed from the atmosphere through carbon sequestration and the like. Net zero is achieved when the amount added is no more than the amount taken away.


India will need to successfully adapt to a world characterized by technological changes driven by the need to decarbonize. It is this journey from fuel efficiency merely driven by economics, to one that engages with the larger concerns of ecology which arose in the mid-1990s, that you will find within these pages.


It would be easy for us to set this book against the backdrop of the fears that a post-Covid-19 world has raised about public health concerns. Can energy efficiency help revive economies through the targeted deployment of Covid-19 economic stimulus packages that governments are increasingly offering?


This is a simpler question to ask instead of failing to reach a truce with the planet’s fragile ecosystem and accelerating the impending Armageddon. The bottom-line financial benefits accrued through energy efficiency could contribute to monetary savings to industry and business to soften the economic shock of the pandemic.


The pandemic is a mere flea bite in the face of the larger threat that looms over the world, and indeed India. As Noam Chomsky said deep into the outbreak of the Covid-19 pandemic: ‘We should bear in mind that as severe as this crisis is, there is worse coming. There will be recovery from the pandemic, at terrible cost. There will be no recovery from the melting of the polar ice sheets, the glaciers in the Himalayas or the other dire effects of global warming – which will render much of South Asia uninhabitable if the world persists on its present course.’3


The Past Half-century


Energy is a wide-spectrum story. The interplay is between generation (supply) and end use (demand); the insatiable hunger for extracted resources like coal, gas and uranium; and the battle to make the most of what we draw as energy. On the demand side of the energy equation, working on energy saved, and not supplied, must be our outlook towards energy usage. A decisive shift from thinking about the supply side to a national effort on the demand side is part of the story to be written by the next generation of producers and users. This book recounts the four stages in the evolution of energy efficiency in India that led us to this point.


Our crippling dependence on petroleum oil imports led us to the first stage in the 1970s. The stress was on ‘fuel efficiency’ to reduce this dependence through technical interventions. This led to an expansion of efforts in the 1980s when the scope of fuel efficiency was broadened to ‘energy conservation’ to also accommodate lifestyle changes and socioeconomic approaches. This, in turn, gave way to the current term, ‘energy efficiency’, which focused on an optimum amount of energy used in appliances, equipment and processes.


Today, we are at the threshold of a new concept – ‘energy productivity’ – based on the principle of maximizing economic value in terms of gross domestic product (GDP) or corporate revenue that countries and corporations obtain from energy through modernization and structural diversification.


It would help if the reader took a moment to step back and understand the journey of energy from a kilogram of coal mined at a 200-metre subsurface to the flick of an electrical switch in their homes. This dynamic and continuing link needs to be first understood and then disrupted as we move towards the future.


Can India as a nation moderate its energy demand at a level that helps mitigate environmental consequences while securing necessary energy supplies and delivering a quality standard of living to its people? Can the country build on its past successes and learn from its failures in mainstreaming energy efficiency in its economy? More importantly, can we tip the energy balance towards the demand side of the equation? It is my belief that it could do so, if the journey thus far is any indication.


The Writer’s Quandary


This book is a recount of a journey that is quintessentially Indian. In putting together this book, the greatest challenge has been to write in a way that the few vital facts and figures are sifted from the trivial many. Every effort has been taken to avoid jargon to make the chapters accessible for all readers. The intent is to explain the source-think for many of the projects or programmes that we drove in those thirty years of work with multiple industry stakeholders and researchers who made things happen as we strategized and shuttled between Washington and India.


This is an informally told story of the energy journey India undertook from the time of the first oil crisis of 1973 through the subsequent half-century. This book is a broad investigation of this journey, which may raise as many questions as it answers. If it is successful in stimulating active thought and good research on the questions it raises, the book will have served its basic objective. In this spirit, I urge young, aspiring and practising sustainability professionals to take this guided tour of sorts that a few stalwarts and institutions helped illuminate. Please do accept the baton from an earlier generation that did the little it could and enjoyed doing it. As for the rest, may this book prove to be a gentle prod to nudge you further along on the journey into the energy challenges of the future.


As Isaac Newton had once suggested, how do we stand on the shoulders of those who have pushed the envelope over the decades, and look further with lessons learnt from those vignettes of the history of energy efficiency in India? How do we understand our history of energy use to carve our future endeavours? I hope that these pages will provide more than a few answers.





CHAPTER ONE


The Tryst with Energy, 1974–85


The Oil Shock


When the shadow of the 1973 oil crisis was looming large over India, I was barely into my twenties, having just completed an engineering programme at a peaceable little town in the interior of Tamil Nadu, in Tiruchirappalli, or Tiruchy for short. For over twenty years, India had imported big cars. Taxis would be king-sized American cars with cavernous interiors and soft purring engines that guzzled a litre for every kilometre travelled. No car user flinched at getting such low mileage. It barely made a dent in the pocket of the individual or the economy.


But the landscape of energy prices transformed completely in October 1973 when the smaller Fiat and Standard Herald models hit Indian roads in greater numbers and the large American Buicks and Impalas went off the market. Earlier that month, a war had broken out in West Asia between two ancient peoples – the Jews and the Arabs. It was an eruption of a long-festering wound over the Sinai Peninsula and Golan Heights, two regions that Israel had annexed in 1967 during what is known simply as the Six-Day War. The 1973 conflict lasted about three weeks and would have been buried under the debris of history were it not for an unexpected outcome that left a lasting impact on the world.


It started with the Organization of the Petroleum Exporting Countries (OPEC), established in 1949 and comprising largely the Arab nations, slapping an embargo later in December 1973 on the supply of oil in the aftermath of the war. It was targeted at all nations that were seen to be supporting the Yom Kippur War – named curiously after the last of the ten days of penitence that begins with the Jewish new year, Rosh Hashanah. Ironically, it was also the time of Ramadan, a month of fasting and reflection for Muslim Arabs. The nations targeted were Canada, Japan, the Netherlands, the UK and the US, and the ban was later extended to Portugal, Rhodesia and South Africa.


By the end of the oil embargo in March 1974, the price of oil had risen nearly four times, from $3 per barrel to nearly $12 globally. India’s oil import bill rose from ₹204 crores in 1972–73 to ₹560 crores in 1973–74 and further to ₹1,113 crores in 1974–75. This five-fold increase during these three years adversely impacted the country’s economy such that 42% of foreign exchange earned was used for imports of crude oil and oil products. In 1974, India topped the United Nations’ list of thirty seriously affected developing countries whose balance of payment deficit was estimated to be almost 40% of the total deficit faced by all the affected nations. That year permanently changed the way India looked at the key drivers of the economy. The embargo caused an oil crisis, or ‘shock’, with many short- and long-term effects on global politics and the global economy. Oil took centre stage in political debates and government policies for the first time and remained the bugbear of every national economy ever since. Things were never to be the same again.


Ever since, stranger things have happened too. In late April 2020, US oil prices turned negative for the first time in history after oil producers ran out of space to store the oversupply of crude oil due to the slowdown of the global economy as a result of the coronavirus crisis, triggering an oil market crash that left oil traders reeling. The price of US crude oil crashed from $18 a barrel to –$38 as rising stockpiles of crude threatened to overwhelm storage facilities and forced oil producers to pay buyers to take the barrels they could not store. The market crash underlined the global impact of the coronavirus outbreak on oil demand as the global economy slumped. President Trump described the negative price as a short-term problem and said that the US was filling up its strategic reserves: ‘If we buy it for nothing, we’re gonna take everything we can get.’ Following the President’s off-the-cuff comment, the Guardian reported that a record 160 million barrels of oil were being stored in ‘supergiant’ oil tankers berthed off the US Gulf Coast.1


India’s Energy Crisis


All through the 1950s until the mid-1960s, electricity generation from hydropower contributed to a quarter of India’s commercial energy supply and the balance three-fourths came from coal and petroleum. It was the era of the ‘temples of modern India’ as Jawaharlal Nehru, India’s first prime minister had termed the hydropower projects in Damodar Valley and Bhakra Nangal. By 1974, coal share had dropped to 24% and the share of oil had risen from 40% to 50%. Electricity accounted for the rest. Diesel, petrol and kerosene were largely imported. India tried hard to build self-sufficiency with respect to oil but it just didn’t have the natural resources to do so. It has always imported around two-thirds of its oil needs for which it has had to pay precious dollars.


Between coal and oil, India has been caught in a vice-like grip. Throughout the second half of the twentieth century, energy in India – coal for electricity or oil for transportation – was generated only with extracted resources. The push for renewable energy has been faltering due to the intermittent and inconsistent nature of natural energy resources like solar and wind as well as low availability of generation capacity. In addition to this, there is the question of how renewable energy will be integrated with the larger national grid. Incentives are low and the infrastructure for making business easy does not fully exist. Therefore, our import dependence on oil has continued unabated.


Another peculiarity that cropped up post 1973 was India’s frenzied effort to scale its coal production. At the time, a Union minister close to erstwhile Prime Minister Indira Gandhi was anonymously reported to have said with much bravado and little understanding of the dire ecological consequence of his intent, ‘We produce 80 million metric tonnes (MMT) of coal, a fantastically low figure. Any extra effort is bound to be productive and an extra effort will be made.’2


Thus began the ravaging of the forests in central India that continued for the next fifty years. In 2020, India gouged about 675 MMT of coal. Madhya Pradesh (which in 2000 was hived off from the Chhattisgarh mining belts) and Bihar (which had most of the buried minerals in the forests of Jharkhand) bore the brunt of indiscriminate extraction. By mining more coal or importing more oil, we were destroying the intricate, valuable biodiversity hosted by these forests and natural ecosystems and galloping towards the eventual exhaustion of natural resources. There were only two solutions then, even now – hard demand-side management and smart, localized non-fossil-based solutions.


The Sino-Indian War of 1962, the Indo-Pakistan War of 1965 and the drought of 1965 had contributed to the failure of the Third Five-year Plan (1961–66) which led to inflation, and price stabilization became the government’s priority. While the target growth rate was 5.6%, the actual annual growth rate was a mere 2.4%. There were no five-year plans implemented in the eight years preceding 1974. This period saw three years of plan holiday (1966–69), plus the Fourth Five-year Plan (1969–74) did not bring about any improvement in the performance of the economy. In fact, the rate of GDP growth or national income decreased further. So had industrial investment, particularly in the sectors producing basic and capital goods. Not only was economic growth not picking up, but the basis of future growth was also being eroded. As an economy that had been suffering from low growth, India had virtually nothing with which it could cushion the sudden deterioration in its ability to pay for the increasing costs of oil imports during the time.


The Aftermath


In 1974, the Indian government found itself paying a staggering amount of ₹1,100 crore against the paltry ₹200 crore they were footing in import bills until the previous year. The oil price hike also caused an across-the-board increase in import prices, especially of food and fertilizers. Since the government had no control over these events, inflation was fanned sharply and India was on the brink of bankruptcy. It had to find a way to sustain the imports of oil, fertilizers and other essential items and prevent catastrophic shortage of food supplies.


‘[F]ewer cars are seen on the streets of New Delhi and Bombay, and many businessmen and civil servants are using buses for the first time. The cost of a rickshaw ride has climbed 50 per cent,’ wrote the New York Times in a 1974 dispatch from India. ‘Kerosene rationing is set to start on Feb. 1 in New Delhi. There are long lines to buy cooking oil, some cities, such as Bangalore, have sold oil and kerosene at police stations following riots. Farmers, especially in the fertile Punjab, are complaining about shortages of petrochemical fertilizers and fuel for farm machinery.’3


The cost to the consumer at the pump was also steadily increasing. Petrol was sold at less than a rupee per litre in the early sixties. The 1970s saw a rise to ₹2, post the OPEC crisis, it jumped to ₹4 per litre, and by the end of the decade, petrol was valued at ₹8. At the turn of the nineties, it had climbed to ₹11, later ₹18 and was ₹30 by 2000. Ten years into the millennium, India was looking at ₹50 per litre, followed by ₹80 towards the end of 2020, and today, as of March 2021, petrol rates are edging close to ₹100. I cite petrol prices here for we relate better to it as buyers and diesel prices tend to lag only a little behind that of petrol. The demand for diesel rose much more dramatically all through these years, while, by comparison, petrol always rose at a modest 4.5% annually.


The push India needed then as it does now was the reduction in the use of diesel which has always soared sharply at 7.4% year-on-year.4 The reason is obvious. From toothpaste to steel, the price of every commodity is impacted with every percentile rise in diesel, which is not surprising if one considers the costs of transportation in a country as vast and with distribution as dispersed as in India. Its impact has been felt in average households for which liquefied petroleum gas (LPG) has risen from ₹60 in 1990 to ₹700 for a cylinder in 2020 and thereafter, within a year, reached a peak of ₹845.5 A lesser-known fact is that the energy used to manufacture petroleum products in refineries and their transportation to consumers had claimed a tidy slice of our oil import expenditures. When the OPEC nations doubled oil prices, petroleum products became so expensive that it adversely affected the supply of fertilizers and hurt farm output. Without naphtha derived from refining petroleum, there was no way to make the production of synthetic fertilizers possible. And India’s Green Revolution, which began in 1967, needed all the support that farmers could get.


To complete this picture of then and now, it would be useful to remember that in 1973 the country’s population was 580 million, less than half its 2020 population of 1.3 billion. It produced 115 million tonnes of food grains in 1974, double the 58 million tonnes at the start of the Green Revolution, seven years prior to the oil crisis. Essential uses of crude oil included fertilizers, captive power generation, diesel oil for trains, trucks and tractors, and furnace fuel for industries such as steel, cement, textiles and sugar. No industry was spared when furnace oil prices increased from ₹60 per kilolitre in the sixties to over ₹400 in 1974 and ₹30,000 today. Furnace oil used in industry in boilers and furnaces and diesel used to operate public buses and trucks offered a massive potential for conservation through the adoption of efficient technologies and operational practices then and continues even to this day.


In a sense, the hurt and the crippling economic crisis that the Arab embargo brought to India was at the root of the political crisis that precipitated nearly eighteen months later in June 1975 with the Emergency. The economy had become too fragile to withstand these setbacks without a re-orientation of strong basic policies and stagnated around 3.5% between the fifties and the eighties. This was christened as ‘Hindu rate of growth’ by Professor Raj Krishna, the Indian economist and professor at Delhi School of Economics who famously argued that the trend growth rate in India will be 3.5% despite any changes in the economy.6


The crisis had to be managed without the adoption of unpopular measures. Besides going to the International Monetary Fund, the World Bank and donor countries like the US and the UK for more aid, India’s rigid controls and licensing had to be loosened to increase production and promote exports. Large business houses had to be permitted to expand production, which they had not been free to do under Prime Minister Indira Gandhi’s reign from 1966 onwards, post Lal Bahadur Shastri’s death in harness in Tashkent. To check inflation, the government had to take steps not only to increase the supply of goods but also to restrain demand for them. For this purpose, all wage increases and half of the additional dearness allowance of salaried employees were frozen and converted into compulsory deposits. These measures were condemned as ‘anti-working class’ by Mrs Gandhi’s detractors. She made light of such criticism and avoided making a public comment through the breadth of the crisis of 1973.


The government was vulnerable to criticism for ideological retreat for pursuing anti-market, left-of-centre policies and regulations. While nations like South Korea, Taiwan and Singapore were opening up their economies to global trade, India preferred to head in the opposite direction with strict import controls including imposition of the Foreign Exchange Regulatory Act (FERA). Mrs Gandhi found herself in a difficult situation as she was being pulled in different directions by her professional advisors and her party members. What could have been turned into an opportunity for economic reforms at the most fundamental level, never extended beyond the management of the crisis at hand because of party politics.


Instead, it marked the beginning of a new era of shortages. Management of supply shortages, a euphemism for curtailment, became an art in vogue. On the brighter side, it also signalled baby steps taken on the demand side of the energy equation, aka energy efficiency.


Dawn of the Efficiency Journey


Though India’s need for efficiency in fuel oil use manifested nationwide for the first time in 1973, there had been some faint stirrings a few decades earlier. A conference of steam users and boiler inspectors can be traced back as early as 1948, to the erstwhile state of Madras. This conference led to the formation of a voluntary, non-profit organization – emerging largely from the textile industry – led by Binny Limited, a household name in the textile world at the time. It was aimed at improving the efficiency of fuel use, notably coal. In 1953 it was known as the South India Steam & Fuel Users Association and later, in 1965, it took on a national mission and consequently dropped the prefix ‘South’. It was perhaps the earliest effort in India by a group of concerned private companies to meet and share information on best fuel efficiency and steam utilization practices in boilers and plant processes. It was a modest step – limited in its geographical scope to the metro cities of Bombay, Calcutta and Madras – and had limited industry coverage. Its publications were popular not least because of the wealth of practical tips and information they provided. One of these, the New Stokers Manual was reproduced from a UK source and was widely read by boiler-room firemen for its focus on the art of shovelling coal into boiler furnaces and maintaining its fire line by ensuring burnability.


By the end of the 1960s, the government too had realized the need for understanding the energy supply and demand balances to plan for the current and future energy requirements of the country. The Fuel Policy Committee (FPC), chaired by T. L. Sankar – an Indian Administrative Services (IAS) officer of repute in state and central government energy circles – was set up in 1970 to examine and suggest the country’s national fuel policy for the next fifteen years. Its report marked the official recording of energy efficiency or fuel efficiency as it was referred to at that time, the first attempt to define the term by a government-appointed body in India. The efficient use of fuel, weaning of consumption away from petroleum products to coal and biomass as well as promotion of specialized training in fuel efficiency were discussed for the first time in a government study. The FPC report moved the government to action.


One of its fallouts was the establishment of an inter-ministerial body called the Standing Committee on Furnace Oil in 1971. The purpose of the committee was to determine quotas of furnace oil allocations to industrial units based on established criteria of priority and importance to the economy. It had members from the petroleum, coal, power and railway ministries and was chaired by the Directorate General of Technical Development, an office of the Ministry of Industry responsible for industrial licensing and thus, administering the infamous ‘Licence Raj’.


Suddenly the ministry’s office was turning to experts who could help in bringing efficiency to fuel use.


NPC was on top of the list of such experts. Established in 1958, NPC was a quasi-governmental autonomous organization engaged in promoting a culture of productivity through training and consultancy in Indian industries. Headquartered in Delhi, it had regional offices in the metros (Mumbai, Kolkata and Chennai) and several state capitals and towns in India. In 1964, NPC had established a fuel efficiency consultancy and training cell. But more on that later.


A Career Begins


Meanwhile, oblivious to these upheavals on the world stage, in a sedate Madras – as it was then called – I had picked up a forgettable job in a small engineering firm after graduating from the Regional Engineering College in Tiruchy (now known as the National Institute of Technology). Like many young Indians seeking careers at the time, I didn’t realize how these large forces could shape individual fortunes. And one of those pinballs that struck right for me was being picked up by NPC, which was looking for engineers who could lead training, research and consultancy for fuel-efficiency services. It couldn’t have been a happier accident. What was never a sexy career before was suddenly the centre of attention.


Of course, as a young man full of hope and aspiration, I was blissfully oblivious of the war that set me off on a road that has shaped my destiny and led India to innovations in energy. But this chance opportunity got me a vantage view for the next forty years as I saw our economy grow with a hunger for oil imports which was relentlessly continued to be over 80% of our demand.


As a tiny element in the larger scheme of things, I walked into the NPC office on Lodhi Road in New Delhi and into the life of a man with an extraordinary mind, P. R. Srinivasan, in the spring of 1974. PRS, as he was known in his circles, was heading the department for Fuel Efficiency and Technological Services at the organization at the time. The department’s function was to provide training and consultancy services to industrial energy users as well as conduct seminars and conferences to discuss and disseminate scientific and technological knowledge and information on fuel efficiency. Moreover, NPC was already working with industry professionals for fuel combustion efficiency on factory shop floors. The wheel had been set in motion in India but I wasn’t to know that this tryst with energy which began that fine morning at the Council’s office would inspire a great deal of learning in the nearly five decades of my long affair with energy.


Initial Years


In the early 1960s, there were textile manufacturing units in Bombay that sought to switch from coal to oil firing. Importing coal from Bengal and Bihar posed the challenges of rail transportation over the hilly tracts of the Western Ghats and Bombay running out of space for the coal inventory. The textile industry, which was more than a century old, was looking at how Esso and Burmah Shell refineries just off the Bombay docks in Chembur could be a source for residual fuel oil – or furnace oil, as it is commonly referred to – for their steam boilers. The two refineries were set up in 1951 and 1954 respectively, when Western countries such as the UK and the US had sought to make investments in Indian industry and infrastructure. These were nationalized in 1976 during Mrs Gandhi’s regime and were rechristened Bharat Petroleum Limited and Hindustan Petroleum Corporation Limited. The idea was simple enough: the refinery plants produced furnace oil as a by-product and were eyeing industry segments looking to switch from coal to fuel oil to bolster their revenues. It made sense to sell to Indian industry which was quite willing to make the change. But they needed help since India was not yet familiar with the use of furnace oil.


With this in mind, the Planning Commission of India invited some experts from the National Institute of Fuel Efficiency Services (NIFES) of the UK for assistance in 1963. NIFES had been set up in the late 1940s after the Second World War, to guide the UK industrial sector on efficient use of fuel. NPC was the commission’s natural choice as the catalysing agency mandated to receive know-how from NIFES to assist with the substitution of coal with oil in Indian industry.


Following the visit from the UK experts, PRS set up the fuel efficiency services under NPC at its headquarters in Delhi in 1964. He was one of the first Indians to observe and learn from the evolving energy landscape in the UK where fuel efficiency as a discipline had already taken root. Anything that would bring about savings in public expenditure got the attention of a cash-strapped government, so the programme got off to a decent start in India with extensive campaigns to enhance fuel efficiency. Seeds of planned action to bring fuel efficiency in industrial use were being sown in India. Those were still the years of ecological innocence when the thrust on fuel efficiency was purely economic, and the decision-makers were blissfully unaware of the massive and disastrous ecological impact of the increased use of natural resources.


By the time the oil crisis struck in 1973, NPC had already built some muscle in the sixties with several trained professionals who had blossomed under the diligent tutelage of PRS. NPC was asked by the government’s industry ministry to work with corporate leaders to determine the opportunities and potential for fuel oil savings in their factories. This required a technical assessment of how efficiently, or otherwise, oil was being used by these factories and an estimate of where and through what measures its consumption could be reduced. A pan-India survey of over 300 industrial plants by a joint team of NPC and oil companies such as Indian Oil, Bharat Petroleum and Hindustan Petroleum revealed an average of 20%–25% savings with some plants displaying more than 40%–45% savings potential.


A dialogue with the captains of Indian industry followed. It was the first such conference on fuel efficiency in operational practices and technologies in end-use equipment and manufacturing processes. It drove home, for the first time in independent India, the need for energy conservation. Since then, this message has resonated in many boardrooms and strategy meetings of managements across institutions. In hindsight, this conference set off a series of such initiatives across India.


Stepping Forward


The advent and growth of fuel efficiency was a story of savings and bottom-line gains.


Higher conversion efficiencies will indisputably deliver more useful energy. The UK had made gains in the early years following World War II by a combination of gradual improvements in traditional energy converters with improved efficiency in boilers, furnaces and heat (steam) distribution and utilization of equipment and processes. The domestic approach in India post the oil crisis of 1973 was built around maximizing savings by introducing efficient practices and techniques in the use of petroleum fuels ranging from furnace oil in the industrial setting and, in later years, petrol and diesel in transportation and natural gas in power generation. It was a gradual development and grew in rapidity and scale through the eighties and nineties, and beyond, to this day.


The message was simple: how could industries derive twice, or even three times, as much useful energy per unit of primary supply? To carry the message forward, an institutional arrangement was created – among the first in the world – in recognition of the importance of fuel efficiency. The Petroleum Conservation Action Group was set up in 1976 in partnership with NPC and the Indian Oil Corporation Ltd (IOC). Two years later, it evolved into a permanent entity, the Petroleum Conservation Research Association (PCRA) under the Ministry of Petroleum and Natural Gas, to make oil conservation a national priority and movement.


The five years from 1974 to 1979 were a steep learning curve for India with institutions like NPC and PCRA spearheading the national movement to conserve petroleum fuels. They aimed to do this by creating awareness about the importance, methods and benefits of conserving petroleum products and by providing training and technical assistance. At the time, they showed extraordinary foresight, but the bureaucracy moved far too slowly and with little understanding of the outcomes their innovations would foster. Industry, too, toed the conservative line and adopted defensive approaches which had facilitated a quick recovery from the first oil shock in the aftermath of the Yom Kippur War and the Arab oil embargo-led price hike.


The shadow of the oil impact persisted through the seventies. Having seen how the world would, after all, bend to the pressures of oil price spirals, OPEC had gradually and steadily pushed prices to as much as $20 per barrel by 1978. A second oil shock following the deposition of the Shah of Iran due to the Islamic Revolution of 1979, further raised the prices. The price of oil, Iran’s main export, had quadrupled in 1973, raising Iranian expectations. Flushed with the newfound national wealth, the Shah accelerated his ambitious modernization plans. Iran’s gross national product (GNP) had risen by 34% in 1973 and by 42% in 1974 but fell to 15% in 1976–77. This fall in GNP spelt disaster for a highly mortgaged Iran.7 It signalled the failure of the Shah’s overly ambitious 1974 economic programme that according to a scholar of revolutions, Crane Brinton, created disappointment much greater ‘than if people had been left in poverty all along’ – consider the adage ‘one can’t miss what one never had’.
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