As the world’s leaders gather in Seattle to negotiate the World Trade Organisation’s (WTO) Agreement on Agriculture (AoA), this essay considers how free trade threatens the very foundations of India’s hard-won food security. 

It has taken almost 50 years of planning, research and implementation for India to emerge from the famine and shortages of the ‘ship to mouth’ days when the country was dependant on food imports. Because food availability emerged as a major constraint to the development process, achieving food security through self-sufficiency became the central objective of India’s agricultural policy after Independence. Its achievements over the past three decades are remarkable by any standards, with food production outpacing domestic demand. 

India’s agriculture is now at a cross-roads. As the green revolution loses momentum, crop yields are stagnating and declining. The failure of food production to keep pace with population growth is perhaps the most depressing economic trend in India today. 

The problems raised by intensive agriculture have been aggravated by the effects of liberalisation. As the focus of agricultural policies shifts to agro-processing, foreign investment and exports, the critical connection between agricultural production and access to food has been ignored. At a period when hunger is on the increase, cereals and meat produced by India’s most fertile lands are being used, not to feed its people, but to make pet food and whiskey for foreign markets. As agriculture becomes increasingly industrialised, small farmers are uprooted from their land, forced into the swelling ranks of landless labourers, and the marginalised urban poor. 

Following the WTO’s prescriptions, India is desperate to open its doors to international trade, even though phasing out import barriers is a recipe for disaster. Improving agriculture and making it economically viable is the best way for India to eliminate hunger and reduce poverty and unemployment. Cheap food imports will only drive out millions of subsistence farmers from their meagre land holdings, destroying livelihoods and threatening food security.

The case of milk products shows how trade liberalisation is turning India into a dumping ground for international commodities. Although India is the world’s biggest milk producer, cheap foreign imports are threatening the livelihoods of million of small milk producers. With the removal of  quantitative restrictions on the import of skimmed milk powder, the EU, US, Australia and New Zealand are now preparing to flood the Indian market with cheap milk and milk products.

While India embraces free trade, foreign companies are taking control of its land, seeds and agricultural research – the vital tools which farmers have depended on to produce the nation’s food stocks. As farming becomes the target of big business, the fields of India are being switched from food production to flowers and other cash crops. The environmental and social effects are potentially catastrophic. For the sake of the commercial gains of a few corporations, soil fertility is being destroyed by toxic pesticides.  

In a classic case of economic hijack, the WTO’s agreement on trade-related intellectual property rights (TRIPs) is now poised to hand over India’s entire food supply system to a few transnational corporations (TNCs). In a frenzied scramble to patent life, food pirates are scouting for anything that is worth intellectual property protection.

The dominance of Indian agriculture becomes complete. At this rate, India will enter the 21st century with little control over its own bio-resources, indigenous medicines or traditional foods .

Consider the following situation: at the time of Independence in 1947, India had about five million farms. By the early 1980s, the number had risen to about 90 million, and it is estimated that there are now some 100 million farms in the country. Today, every fourth farmer in the world is an Indian, and nearly half the country’s land is being utilised for crop production. Meanwhile, the population has crossed the one billion mark. With dismal nutritional standards, more than 320 million people – mostly women and children – suffer from chronic hunger.


The WTO’s Agreement on Agriculture, which is being introduced globally, is set to bring about a revolution in the agriculture of developing countries. In simple terms, the AoA stipulates that the free market alone will take care of food security concerns. In so doing, the WTO’s free trade regime will dismantle the safeguards that India and other developing countries have painstakingly evolved for providing food to the poor and needy. 

As India’s long battle with hunger demonstrates, a successful food security system is far more than crisis management – it is an integral part of a development strategy deploying a wide range of measures to generate employment and income for the rural poor, including better physical and economic access to food crops, and effective price and market support to farmers. 

The only viable path towards satisfying the demands of the growing population for food, while sustaining the natural resource base, is to enhance the potential of domestic agriculture.

But what lies ahead is truly terrifying. By passing on the reins of the nation’s agriculture to powerful TNCs and trading blocs under a system policed by the WTO, India will be forced to stand by and watch as its agricultural research system collapses and the public food distribution system is scrapped, the very foundations of food security destroyed. 

Free trade in food products and agricultural commodities does nothing to further the survival of farming communities in India, where they form the basis of the economy. The new trade regime in agriculture will eliminate only the hungry and not hunger; the small and marginal farmers and not unsustainable agriculture.

From ‘ship to mouth’
Before 1947, Indian history was marked by famines, drought and food  shortages. Between 1770 and 1880, as many as 27 food scarcities and famines were recorded. At least 20 million lives were lost in famines after 1850. Many of these food crises happened because of misplaced colonial policies which sought maximum economic gains at the cost of human suffering and misery. 

After the British created a transport infrastructure in India in the first half of the nineteenth century, they began encouraging farmers to grow crops which could be exported. In other words, the development of agriculture in colonial India was directly linked to the needs of British industries. As farmers shifted to cash crops such as cotton, indigo, opium and sugarcane, the area under food crops subsequently shrank.

In the first half of the 20th century, India’s foreign trade showed the same colonial pattern with exports comprising mainly food crops and cotton, jute, oilseeds, opium and indigo, while imports consisted mainly of consumer goods. And, as happens now, the trend during pre-Independence years was for the best land to be devoted to the production of commercial crops, while the cultivation of food crops was relegated, to some extent, to inferior land which produces much lower yields. The result was a steady decline in food crop output.  

India maintained a precarious balance between increasing population and declining food production partly by turning from an exporter into a net importer of food crops, but largely by the easy, though dangerous, expedient of pushing down the already low per capita cereal consumption to still lower levels. 

This big gap between minimum requirement and supply continued throughout the post-war period. In fact, soon after Independence, India began to seek food aid and became the biggest food importer of this century.  In 1966-67, the critical year of drought, India imported 11 million tonnes of food crops. At the height of the crisis, food stocks had dwindled to such a precarious level that there was only sufficient to last for another fortnight, and still worse, there was nothing in transit because of the US policy of ‘teach India a lesson’  (reflecting the geo-politics of the Cold War period, when India was closely aligned to the USSR). The Agriculture Minister of the time, C. Subramaniam, recalled, “As a last resort ... I said we would identify the nearest ships carrying wheat to other countries and appeal to the US President to divert it to India if other countries could wait for another six to eight weeks.” 

This humiliating incident was perhaps the most dramatic example of India’s ‘ship to mouth’ existence which led William and Paul Paddock – commonly known as the ‘prophets of doom’ – to predict in their book, ‘Famine 1975’, that by the mid-1970s at least half of India would be led to a slaughterhouse.

The coming of the green revolution

Realising the disastrous consequences of the growing gap between the rates of population growth and food production, a vigorous ‘grow more food’ campaign was launched during the 1950s, when the key goal of economic planning shifted to attaining self-sufficiency. The first Five Year Plan after food imports in 1951, gave maximum priority to the growth of agriculture.

Around this time, the Government adopted the US Land Grant model of agricultural research, and agricultural universities were gradually set up in all the states. The Land Grant model entailed taking research from the laboratories to the farms through an extension network linked with the university. With a range of measures including land reforms, irrigation, fertiliser production, production of food crops was gradually increased in the mid-1950s.

In 1961, the Government launched the Intensive Agriculture District Programme (IADP) to enhance productivity in the irrigated areas by introducing improved seed with a package of agronomic practices. The programme did not meet expectations for want of high-yielding varieties of wheat. The tall Indian wheat varieties had a tendency to fall down or lodge when fertiliser was applied, as a result of which the yields stagnated at less than one tonne per hectare.

A breakthrough came when a few dwarf strains of spring wheat were sent by  CIMMYT in Mexico to the Indian Agricultural Research Institute in New Delhi. In the next few years, a wide range of dwarf material was tested under the All India Wheat Research Project. Subsequently, in 1966, the Government imported 18,000 tonnes of semi-dwarf wheat from Mexico to be distributed for immediate sowing by farmers in the north-western regions. These were, literally, the seeds of the green revolution. 

Crucially, with a strong infrastructure for research and development in place and a well-designed extension network for disseminating new technologies to cultivators, there was a rapid extension of the land under the new high-yielding varieties. Measures were taken to involve small and marginal farmers in the production process by providing them with new inputs, including seeds, fertilisers and credit at subsidised rates, and public investment in irrigation, power and rural infrastructure was given high priority.

What followed next has made history. Wheat production, which had crawled up from 6 million tonnes in 1949-50 to 10 million tonnes in 1965-66 – an increase of only 4 million tonnes over a period of 16 years – reached 26 million tonnes in 1971-72 and nearly 36 million tonnes by the end of the 1970s. The success of wheat was quickly  replicated in rice, cotton, sugarcane, millets, and oilseeds. 

With the coming of the green revolution, food production was at last able to exceed the rate of growth of population, enabling India to achieve food self-sufficiency in the late 1970s and build up a sizeable food buffer. Since Independence, food production has risen roughly four times, from 50 million tonnes in 1950-51 to 198 million tonnes in 1996-97; milk production too has risen to 68 million tonnes, the highest in the world. In the last few years, India has begun to export food 
crops, including rice, wheat, and skimmed milk powder. During this period, the population has risen from 300 million to 960 million. Despite the continuous growth in population, the per capita availability of food crops has increased from 157 kg a year in 1955 to 177 kg per year in 1995 – an increase of 15.7 per cent.

Food management
The gains of the green revolution were disseminated widely in large part due to a food management system which sought to achieve self-sufficiency and food security. 

To ensure an equitable distribution of available food supplies, especially in the deficit areas and among the poorer strata of society, a Public Distribution System (PDS) was introduced. At present, the PDS covers more than 80 million families and the total food crops distributed through a network of 40,000 fair price shops accounts for over one-third of the total trade in food crops.

Simultaneously, an Agricultural Prices Commission was constituted with the basic objective of assuring fair prices for farm produce. The Commission, an autonomous body, works out the cost of cultivation for 22 agricultural commodities, and suggests a price to the Government which includes profit as an incentive to grow more. Perhaps the most significant aspect of the price support mechanism has been the insulation of farmers against a decline in prices. 

This food management system – essentially a ‘famine-avoidance’ strategy – organised the procurement, storage and public distribution of food crops to ensure that basic foodstuffs reach consumers at reasonable prices, while providing a fair price to producers. For instance, during periods of scarcity, minimum support and procurement price operations were combined with compulsory procurement, levies on millers, zonal restrictions and other measures to enable the distribution of food crops at subsidised rates through the PDS.

Thanks to its carefully designed food management system, since the early 1970s India has avoided famines even during adverse weather conditions. The devastating drought of 1987, rated as the most severe of this century, affected nearly 155 million hectares. And yet, no starvation and hunger deaths were reported. This was essentially the result of excellent food management based on the food crop reserves built primarily from home-grown wheat and rice, and an extensive PDS.

All this became possible only with a tightly controlled trade and exchange rate policy. Except for a few traditional commercial crops, agriculture was insulated from world markets through a total control of imports and exports – thus ensuring local self-sufficiency and food security. Imports were allowed only during times of scarcity to augment supplies and to stabilise domestic food crop prices.

The decline of the green revolution 

Thirty years after the dawn of the green revolution, Indian farmers are realising that their love affair with intensive agriculture is over. Despite a bountiful monsoon – the generosity of the rain gods continues to shower for the tenth year in a row – harvests are not as plentiful as expected. Indian agriculture is once again at a cross-roads.

In 1995-96, food crop production slumped to minus 3.60 per cent, in 1997-98 to minus 3.70 per cent, the worst-ever since the heady days of green revolution. Food crops production in the frontline agricultural states of Punjab, Haryana and western Uttar Pradesh – India’s food bowl – has decelerated. The downward spiral in food production continues through the southern regions of the country. Tamil Nadu, another green revolution area, is under tremendous strain from intensive cultivation. In Karnataka, the negative trend in yields of all food crops is all too apparent. Kerala too, picturesque and verdant with tropical forests, is passing through its worst ever crisis on the food crops front.

The shine has been taken from the golden harvest partly as a result of the ruinous policies propagated by the Bretton Woods institutions, and partly as a result of the green revolution’s fatal obsession with intensive agriculture which has presided over the steady erosion of the natural resource base. Heavy intake of fertilisers has ruined soil fertility and exacerbated the problem of leaching of harmful nitrates into the groundwater. The land has become increasingly sick and unproductive.

The Economic Survey for 1996-97 has rung yet another warning bell. The compound growth rate in food crops production, at 1.7 per cent between 1991 and 1996, is lower than the annual population growth rate of 1.9 per cent. For the first time since the green revolution, food production has failed to keep pace with the burgeoning population.

Instead of worrying about declining growth, some economists have justified the stagnation in food crops production, arguing that since the people’s dietary habits have changed to include milk and meat products, there is no need to increase production. In fact, staple foods are becoming scarce and out of the reach of an overwhelming mass of the poor and the needy.

The fact is, whether it is the drought-prone Barmer district of Rajasthan, or the perennially-starved belt that stretches from Kalahandi in Orissa to Palamau in Bihar, starvation continues to stalk the productive as well as the barren lands. Reports of starvation deaths have come in from the Bundelkhand region in Uttar Pradesh, where in the past three years most of the 462 deaths recorded are believed to be the result of acute hunger.

No one really knows how many Bundelkhands are tucked away in the countryside. Nor is anyone keen to know. Keeping news of hunger deaths and starvation under wraps has, in fact, become the norm. Instead of expressing alarm, successive agriculture ministers have somehow manipulated the statistics to show a ‘record harvest’ which has actually rarely exceeded one to two million tonnes over the existing production levels!

And yet, at a time when starvation drives poverty-stricken villagers to take their own lives, the government, carefully following the prescriptions of the World Trade Organisation and the Confederation of Indian Industry (CII), is working to turn Indian agriculture into a ‘food factory’ and thereby uproot millions of subsistence farmers.

Dominated by small land holdings, Indian agriculture is in no position to adopt the high-tech farm practices espoused by commercial agriculture. With increasing population, land holdings have fragmented rapidly. In 1976-77, the average size of holdings was estimated at two hectares. By 1980-81, it had declined to 1.8 hectares, and today, it stands at 0.2 hectares. By the turn of the century, the average land holding will be a mere 0.11 hectares. The rapid expansion in the number of land holdings with less than a hectare under plough, has meant an additional 600,000 farmers every five years or so. And as if this is not enough, the number of rural landless has multiplied over the past few decades, at an estimated rate of two million every year.

The survival of India’s agriculture is threatened by a economic system which does not take account of the differential needs of small and marginal farmers and resource-poor consumers in the pricing of inputs and outputs. Over the years, national policies have achieved a massive transfer of resources and incomes from the rural to the urban areas – effectively through heavy taxation of farmers. 

Since 1971, with the terms of trade for agriculture turning negative, rural incomes have declined by 12 per cent in real terms every year. The result is that more and more people migrate daily to the cities. Migrants are not only pulled to cities by the prospects of jobs and higher incomes, they are also pushed out of rural areas by factors such as poverty, famine and declining agricultural incomes. That a majority of these migrants find improvements in their lifestyles in cities shows clearly how pathetic the conditions are in rural areas. In New Delhi, a survey of poor migrants from rural areas showed that their incomes were 2.5 times higher than in the village. 

The influx into the cities is likely to increase in the years to come. If recent World Bank projections are any indication, by the year 2010 the number of rural migrants into urban areas will exceed twice the combined population of the United Kingdom, Germany and France .


Big business takes over farming
An all-out assault has been launched to translate the gains of the green revolution from the farm gate to the plush corporate houses. For this reason agri-business is being re-christened as a ‘rainbow revolution’. After allowing the massively subsidised private aquaculture industry to devastate the blue revolution which provided the livelihood of several million fishermen, the yellow revolution in oilseed production, and the white revolution in milk, are now faced with a terrible crisis.

The CII, the Associated Chambers of Commerce and Industry (Assocham) and the Federation of Indian Chambers of Commerce and Industry (FICCI) have harped continuously on the huge untapped benefits that lie ahead if Indian agriculture is turned into an industrial activity. Their prescriptions are all aimed essentially at meeting the self-serving interests of the corporate world.

To provide more respect to its biased conclusions, Assocham has even set a

production target for food crops for 2020. In a report entitled ‘Strategic Plan for Indian Agricultural Sector’, Assocham has spelled out a series of measures to boost food crops production to 500 million tonnes, including modifying land lease norms,  transferring irrigation management contracts to the private sector, and removing trade barriers. 

In a separate voluminous study, in collaboration with the British consultancy firm, McKinsey India, CII has highlighted the magnificent potential of factory farming. In its report ‘Food and Agriculture Integrated Development Action Plan’, CII dwells at length on the huge profits it sees in packaging and exporting agricultural commodities such as wheat flour, and pulses. It estimates the Rs 280,00,00-million Indian food industry will top Rs 560,00,00-million by the year 2005. However, there is a big catch. The report cautions that these targets can only be met if an investment of Rs 140,00,00 million is made over the next few years.

It is clear what has encouraged industry to respond with such euphoria to the concept of factory farming. While praising India for widespread liberalisation in the manufacturing sector, the WTO has expressed concern that agriculture remains untouched by reforms: “There has been some liberalisation but there has been no change in the structure of agricultural incentives and subsidies.” Strangely, while repeatedly warning that high input subsidies are likely to hit farm production in the years to come, CII and Assocham find nothing wrong in seeking heavy investment from the government for turning sustainable farming into corporate agriculture. Nor does the World Bank object to the subsidisation of Indian industry, since it too is all for commercialisation.

Arguing that the existing finance opportunities are not sufficient to meet this requirement, the industry has called for a complimentary approach between private and public sector investment.

In Karnataka, which is trying all kinds of permutations to boost agri-business, government infrastructure support for food processing units includes power, water, telecommunications, info centres, cold chains, analytical labs, warehousing, grading and market yards. Fiscal support includes soft loans, insurance cover, moratorium on long term credit, and benefits such as developed land, and tax and tariff cuts for export-oriented units; while additional financial incentives include eight to 15 years sales tax relief, excise cuts, low power tariff and free off-season supply and possible legislative backup for captive and contract farming.

Food parks along the lines of technology parks are also proposed in West Bengal and Kerala. At this rate, most states are likely to follow the trend even if it finally fails to take off.

Economic liberalisation is also changing the face of agriculture research, which is being steadily transferred to private companies. Recently, 15 hectares of farm land were allotted to the Israeli government for initiating research on water management at the Indian Agricultural Research Institute in New Delhi. Pepsi Foods was allowed to set up a research centre for fruit and vegetable breeding in Punjab, and Unilever and Monsanto have established biotechnology laboratories at Bangalore.

In the past few months, Monsanto has emerged as a major player in biotechnology research, overshadowing the performance of the Indian Council of Agricultural Research. With Monsanto having a sizeable financial stake in at least three Indian seed companies, the future of  the agricultural research paradigm is crystal-clear. A mass exodus of agricultural scientists from the public sector research institutes to the more lucrative private sector (read multinationals) is on the cards. At this rate, it is only a matter of a few years before Monsanto takes over as the nation’s premier agricultural research and development agency, and thus begins to set the national agricultural research agenda based not on what the country needs but their profit motives.

If small and marginal farmers had the opportunity to share only a fraction of the massive infrastructure support, financial subsidies and other sweeteners offered by government to industry, Indian agriculture would change dramatically and for the better. Indian farmers are in the best position to take on the ever-growing challenge of producing more food crops from diminishing land resources. Sadly, while public support for the farm sector is denounced, the national coffers are being milked dry by a few industrial houses and all in the name of food security  .


The World Trade Organisation’s AoA seeks to liberalise global agricultural trade by increasing market access. It reduces domestic support for farmers and export subsidies, and lowers tariff barriers to imports, backed by provisions that limit the role of public stocking of food crops.


Although the WTO’s primary concern is to demarcate the contours of the world trading regime, the AoA represents its most far-reaching expression which has profound impacts on policy at the domestic level. 

While India is a large producer and consumer of agricultural commodities, in terms of international trade its role is marginal. According to UNCTAD estimates for 1989, India produced around 10 per cent of the world’s agricultural output, while its share of world trade in agricultural commodities was only around 0.6 per cent – less than a statistical error. In fact, India’s involvement in world agriculture trade has been declining during the past quarter century. This is essentially because the pattern of Indian agricultural growth since the advent of the green revolution has been dominated by considerations of food security and self-sufficiency.

Subsidies and support
Export subsidies and domestic support

commitments under the AoA to reform subsidies set binding targets on countries regarding the support they can give the agricultural sector. This is to be calculated at varying levels according to whether a country is developed, developing or least developed, with the base period for measuring the amount and quantum of subsidies fixed at 1986-88. Measures which have been given special exemption from reduction commitments include government spending on research, disease control, infrastructure, food security, and agricultural inputs, as well as structural adjustment assistance, direct payments under environmental programmes and regional assistance programmes.  

Reductions are calculated on the basis of the aggregate measure of support (AMS), which is the annual aggregate value of market price support, non-exempt direct payments and any other subsidy not exempted from the reduction commitment expressed in monetary terms. Developing countries are required to cut their total AMS by 13.3 per cent by 2004, while developed countries are required to make a cut of 20 per cent by 2000. In practice, most developing countries have no reductions to make due to their low or zero base AMS which means they can never introduce any price support unless it falls within the special exemptions. 

In India, the main input subsidies received by agriculture relate to fertiliser, electricity, irrigation and credit, and the incidence of such subsidies varies considerably across crops. It has been estimated that the AMS in India is 5.2 per cent, and would be even lower if the exemptions allowed for low-income resource-poor farmers were to be taken into account. In any case, since the AMS is less than the stipulated 13.3 per cent it appears that these subsidies need not be reduced.

However, since July 1991, the prime component of the government’s drive to contain the fiscal deficit has been through reduction in food and fertiliser subsidies. At the same time, there has been considerable pressure from the non-agricultural sectors to raise the water and electricity rates paid by farmers. Explicit or implicit subsidies involved in these rates will be gradually eliminated as otherwise it will become impossible for the government to secure World Bank loans.


Meanwhile, despite the reductions in domestic support required under the AoA, agricultural subsides in developed countries continue to multiply under the garb of ‘Green Box’ exemptions and decoupled-income support. Some countries have very cleverly shifted the producers subsidies to processor subsidies thereby ensuring that the farming community is not adversely affected.

While Indian producers are being steadily deprived of subsidy support, farmers in the OECD countries continue to receive still higher

subsidies. In the OECD countries, agriculture support in the form of subsidies and other mechanisms amount to an equivalent of US $ 33,000 per farm in Japan, and US $ 30,000 for European and American farmers. In total, subsidies to OECD agricultural producers are to the tune of US $ 362 billion.

The amount of annual subsidy that a cow receives in the European Union is more than the yearly income of a farming family in India.

On the issue of export subsidies, the AoA requires developed countries to reduce the value of these by 36 per cent, and by 21 per cent in volume, over a period of six years, with the base period for calculating AMS being 1986-90. Developing countries must reduce their subsidies by 24 per cent in value (14 per cent in volume), while those countries – such as India – which did not provide any export subsidies in the base period, are prohibited from introducing any new subsidy programme.

The Food and Agriculture Organisation of the UN (FAO) estimates that the top five users of export subsidies for wheat together controlled 95 per cent of the wheat trade. Between 1986 and 1990, these exporters traded 50 million

tonnes of highly subsidised wheat. Even if they were to be brought under the fiscal discipline spelled out by the AoA, they will still be able to channel 40 million tonnes of wheat into the global market – nearly 40 per cent of the wheat trade in the 1990s. In the case of coarse cereals, the figure is 22 per cent.

With such market distorting policies in place, Indian farmers are told to become competitive. 

Market access

Under the AoA’s provisions for market access, countries have to regulate their tariffs and quantitative restrictions in such a way that they allow minimum access opportunities to imports. The basic objective of the provision of market access seems to facilitate the movement of agricultural products from developed surplus countries to the relatively less developed and comparatively disadvantaged and food-deficit countries.

Countries are required to provide access to imports for at least four per cent of their total consumption between 1986-88. In the case of primary commodities or staple foods, the minimum access will be one per cent of the

corresponding domestic consumption to begin with, increasing to four per cent in the tenth year. Access has to be increased at the rate of 0.8 per cent annually for non-staples till the sixth year.

All non-tariff barriers such as quotas, variable levies, minimum support prices, discriminatory licensing, state trading measures, voluntary restraint agreements like border measures, have to be converted into an equivalent bound tariff (ad valorem or specific). All tariffs must be reduced by 24 per cent in the case of developing countries and by 36 per cent in the case of developed countries, in a period of ten and six years, respectively. If the country is faced with balance of payment (BoP) problems, quantitative restrictions do not apply.

Developing countries, including India, have offered only bound levels of tariffs for tariffication. For developing countries, the bound rate of duty for major cereals is 94 per cent for wheat, 90 per cent for maize and 89 per cent of rice. The discrepancies in the tariffication formula gives an advantage to the developed countries which have much higher bound levels. For the OECD, the average tariff for wheat has been computed at 214 per cent, for maize 154 per cent and 110 per cent for rice.

Many well-known economists in India, and elsewhere, at the time of the formation of the WTO, did not foresee any adverse impact of imports on various agricultural commodities because of an unfavourable balance of payment position. This prediction, however, did not last for long. Soon after the birth of the WTO, the US declared that India was not facing any BoP crisis and must, therefore, announce a time-frame for lifting quantitative restrictions.  Subsequently, India drew up a nine-year phase-out plan, divided in three periods, each of three years. Following objections from the rich trading countries, this period was reduced to six years. However, even this was not acceptable to the US which dragged India to the dispute settlement body. It is obvious that the phase-out period will be reduced further.

The removal of quantitative restrictions along with tariffication is certain to hit the long term sustainability of India’s agricultural sector and

thereby adversely impact the country’s food security. Increased agricultural imports will certainly mean the loss of several million livelihoods. In a country where more than 50 per cent of the population survives on a daily

income not exceeding one US dollar, the resulting socio-economic impact will be catastrophic. 

Pushed out of agriculture by an eager state, and with nowhere to go, millions of farmers will soon be joining the ranks of the ever-growing army of landless labourers. In the wake of the removal of trade barriers, competition with the hi-tech producers of the OECD will only further marginalise Indian farmers.

Public stockholding of grains
India’s PDS was introduced more than 50 years ago with the basic objective of ensuring an equitable distribution of food supplies. How effective the PDS has been as a welfare measure can be gauged from the Seventh Plan document: “The PDS will…have to be developed that it remains hereafter a stable and permanent feature of our strategy to control prices, reduce fluctuations and achieve an equitable distribution of essential consumer goods.”

By contrast with European countries where public distribution systems was discontinued after the Second World War, its importance has grown for a densely populated and poverty-stricken country like India. With approximately two-thirds of India’s rural population dependent on rain-fed agriculture, much of it subsistence agriculture, even a minor variation in the weather pattern can exacerbate the underlying weaknesses of Indian agriculture. Marginal farmers as well as agricultural labourers, who account for the bulk of the rural households, are directly and severely affected by any decline in agricultural production. Shortfalls in production thus have a serious impact on a large number of households unless buffer stocks or imports are used to bridge the gap. The Indian Economic Survey for 1996-97 notes that even a marginal fall of 3 to 4 per cent in food crops 


 output can cause prices of essential commodities to escalate sharply, requiring government intervention by way of imports as in 1993, and in late 1996.

The AoA allows developing countries to use public stockholding of food crops for food security purposes “provided that the difference between the acquisition price and the external reference price (i.e. the international price) is accounted for in the AMS”. At the same time, member countries have been asked to identify the beneficiaries on the basis of “clearly-defined criteria related to nutritional objectives”.

As a result, the capacity of the government to intervene in the market, in keeping with the needs of the food security, has been  significantly circumscribed. If India were to acquire food crops for stockholding under PDS at international prices, the food subsidy bill would mount beyond manageable limits. And considering the magnitude of the existing need for the PDS, re-targeting the beneficiaries would be politically difficult and practically impossible. In India, at present some 80 million families benefit from the PDS. Any tinkering with the public stockholding of grains is sure to lead to food insecurity.

Shifting cropping pattern
Ever since economic liberalisation became the buzzword in 1991, reliance on agro-processing and commercialisation of agriculture has brought 


about a significant shift in cropping patterns. While wheat and rice have an average percentage growth of 3.48 and 2.53 per cent, the pulse growth rate has averaged only 1.1 per cent. Even more disturbing, the growth rate in coarse cereals, the staple diet of the poor and landless, is a mere 0.37 per cent.

Simultaneously, the area under food crops has also come down. In the period 1994-95, the area under cereals fell by 3.5 per cent and under coarse grains and pulses each by 3 per cent. In terms of area, it amounts to half a million hectare in wheat and a million hectare in coarse grains. At the same time, there has been a rapid growth in cash crops. The land use and cropping pattern is being shifted from low-value foods to exportables such as flowers.

Flowers are taking over the fields of India. Aided and abetted by  the government, the area under floriculture multiplies every year. With Karnataka, West Bengal, Tamil Nadu, Andhra Pradesh and Maharashtra already addicted to the heady aroma of flower power, the latest to jump on to the flower-decked bandwagon is the frontline agricultural State of Haryana. With the aim of bringing 2,200 hectares under flower cultivation, Haryana is  providing 200,000 chrysanthemum plants for free distribution to prospective growers and distributing a further 10,000 highly subsidised rose plants.

Lured by the promise of US dollars, Karnataka was the first to promote floriculture. Its new agriculture policy, initiated in 1995, sowed the seeds of corporate farming which is shifting the focus from cereals to flowers and other cash crops. Various agencies including the Karnataka Agro-Industries Corporation, the Karnataka Industrial Development Board, the Agricultural and Processed Food Products Export Development Authority, and the National Horticultural Board announced numerous incentives and subsidies for infrastructure development, market promotion and accelerating growth. An investment of Rs 10,000 million a year has been devoted to  promoting floriculture.

Hidden below the cash inflow is a recipe for food insecurity and an impending ecological disaster.

Turning fertile land from the production of staple foods to the commercial cultivation of flowers will only  exacerbate the crisis that threatens the sustainability of India’s farming system.

In an eye-opening study on floriculture, Dr T.N.Prakash and Dr Tejaswini of the University of Agricultural Sciences at Bangalore, have clearly demonstrated that Karnataka’s new agricultural policy is concentrating on growth and economic efficiency, at the cost of social equity and environmental sustainability.

In Holland, intensive floriculture has ruined the land, rendering it unfit for cultivation. Pesticides and chemical fertilisers have led to severe environmental pollution and contamination of ground water resulting in health hazards. And yet, to retain its prime position in flower cultivation, the Dutch have found a simple way out. Knowing that countries like India are in desperate need of foreign investment, the flower industry has been very  conveniently transferred offshore. Holland provides the planting material and infrastructure support to enable Indian industrialists and corporate houses to plunder the environment. And once the flowers are ready, the Dutch companies take over its marketing.

With a high planting density of 60,000 plants per hectare, and the need to maintain international quality standards, the use of agro-chemicals

is extraordinarily high. On average, two pesticide sprays per week are necessary to control pests and diseases. More than 47 tonnes of chemical fertilisers and 108 tonnes of manure per hectare are added to the soil. In addition, excessive use of groundwater at 212 acre inches per hectare is four times more than what is required for food crops. Such exhaustive cultivation practices come with high environmental costs, leaving a trail of negative impacts on the soil structure, draining fertility and contaminating the underground drinking water supply. Ultimately, the land under intensive flower cultivation is rendered unproductive and barren.

Agricultural economists assert that rose cultivation is far more profitable than farming. In fact the net foreign exchange earnings from one hectare under rose cultivation is sufficient to import only 1256 tonnes of food crops. Drs. Prakash and Tejaswini have shown that an additional 4,274 tonnes of food crops and almost 200,000 labour days could be generated if the resources and capital employed in one hectare of rose cultivation were to be diverted towards food crops – thereby clearly establishing the economic viability and social necessity of food crops over flower cultivation.

And yet, no lessons will be learnt. Keen to emulate the Dutch model of floriculture, India is merely relocating an environmental catastrophe and a dirty business enterprise. Since the National Seed Policy was relaxed in 1988 to encourage the flower industry, close to 40 new plant diseases and pests have entered India. Faced with tremendous public protests back home, Holland has successfully tricked India into accepting commercial floriculture, essentially to keep the indigenous flower industry alive and kicking.

In any case, the Indian flower industry at best infiltrates only the secondary flower market since the European Union has imposed 14 per cent custom duties on Indian cut flowers, thereby pricing it out of a highly competitive market. (Similarly, the United States, in 1994, imposed a 34 per cent ‘anti-dumping tax’ on flowers from Columbia, the main supplier of roses to North America. The US decision threatened the livelihood security of more than 40,000 Colombian workers.)

Ten years after the launch of an integrated policy on oilseeds and edible oil, the seeds to hasten the demise of the much-acclaimed ‘yellow

 revolution’ have already been sown. With the import duty on edible oils reduced by another 10 per cent and the decision to allow free imports of

oilseeds like soya and sunflower, the government has destroyed the foundations of what could have enabled India to emerge as a major player in the global market.

What is so disturbing is that an ungrateful nation has dismantled a successful policy that was essentially responsible for near self-sufficiency in edible oils. In 1996, the Director General of the Indian Council of Agricultural Research, Dr R.S.Paroda, said that, “The doubling of oilseeds production during 1985-1993 had enabled the country to avoid the humiliating dependence on import of oil costing the exchequer annually Rs 15,000 to Rs 30,000 million and to earn today a much higher amount in foreign exchange by export of oil meal, confectionery grade oilseeds and oil of industrial grade.”

Technology mission
India’s oilseed sector has seen a dramatic turnaround. Imports of edible oils, averaging around Rs 10,000 million a year during the 1980s, ranked third in the country’s highest import bills after petroleum and fertilisers.

Since only 20 per cent of the area under oilseeds was irrigated, yields tended to be low, and adversely affected by weather-related production problems, especially during the rainy (‘kharif’) season. During the early 1980s, India’s oilseeds production stagnated at 11 to 13 million tonnes –an annual growth rate of two per cent. Meanwhile, it was estimated that the country needed to produce more than 26 million tonnes or eight million tonnes of edible oil by the year 2000 to meet the ever-growing demand for vegetable oils.

In May 1986 a Technology Mission for Oilseeds (TMO) was set up with the objective of harnessing the best production, processing and

management technologies to attain self-reliance in oilseeds. Alongside the development of high-yielding varieties, improvement of post harvest and processing technology, and transfer of technology to farmers, the TMO relied on a market intervention system that served as a cushion against depressed prices.  A Rs 1,700 million project was simultaneously launched covering 180 districts in 17 states. Subsequently, an oilseeds production thrust project was launched in 246 oilseed-producing districts with an budgetary outlay of Rs 2,450 million. Later in 1990-91, both the projects were merged into a single programme called the oilseeds production programme covering 282 oilseeds producing districts in 18 states.

The result was a spectacular increase in oilseeds production. From 11 million tonnes in 1986-87, oilseeds production doubled to around 22 million tonnes by 1994-95. India moved from being a net importer of oilseeds products to a net exporter, with only negligible imports. Although the expansion of the area under oilseeds was at the cost of coarse cereals and pulses and even rice and wheat in certain areas, the fact remained that farmers found oilseeds cultivation to be an attractive proposition.

Swallowing the World Bank’s prescription
The near self-sufficiency of edible oils was, however, unpalatable to the economic pundits. The World Bank actually called for an end to the oilseed policies, arguing that India should import edible oil from the US and the EU which it claimed enjoyed a ‘comparative advantage’ in oilseeds production. 

In fact, since the selling price of India’s

oilseeds per tonne was equivalent to the production cost of one tonne of oilseeds in the US, it was actually India that enjoyed the ‘comparative advantage’. The support prices paid to groundnut and mustard farmers in the US and Europe were far higher than support prices paid to Indian groundnut and mustard growers.

However, under pressure to restructure its economy in line with the Structural Adjustment Programme (SAP) India began the process of phased liberalisation of edible oil imports from 1994-95. And this was at a time when edible oil exporting countries like Malaysia, Indonesia and Brazil were preparing to flood the Indian market with palm and soya oil. Two years later, the negative consequences of liberalisation became clearly visible. With the country’s edible oil import bill soaring to nearly US $ 1 billion during 1996-97, wholesale prices of edible oils rose by an estimated 14 per cent, and  production slackened. The only beneficiary of the government’s disastrous policy was the private trade which imported sunflower oil and palmolein at about Rs 22,000 per tonne and after blending with groundnut and mustard oils, sold it for Rs 38,000 per tonne. The free import regime benefited neither the farmer nor the consumer.

Eroding self-sufficiency
In a complete reversal of the objectives enshrined in the TMO, imports of vegetable oil between November 1998 and July 1999 have risen three-

fold. Compared to the import of 1.02 million tonnes in 1997-98, imports have now risen to 2.98 million tonnes. In the last four years, import duty on edible oils has been progressively reduced from 65 to 15 per cent, resulting in large scale imports of palmolein and other oils, and constricting the development of domestic oilseeds cultivation. 

Meanwhile the oil industry have repeatedly urged the government to stop all import of vegetable oils. The Solvent Extractors Association has pointed out that the wide gap between the prices of domestic and imported oils and oilseeds severely affects the business of not only the processing units but also the farmers whose produce was lying unsold. The Federation of Oilseeds Cooperative and Growers of India has demanded a long-term national policy for oilseeds aimed at self-sufficiency and called for inversion of the import duty structure. The Vanaspati Manufacturers’ Association of India has also sought a re-orientation in the edible oil import policy to protect the interests of the consumers, processors and the farmers.

All the oil-seed producing states have made representations to the government to increase the import duty on edible oils from the current low of 15 per cent to at least 25 per cent to protect the domestic industry. Although the states have started buying oilseeds from the farmers to prevent distress sale, a few oil mills have already closed down.

For the farmers, who switched to oilseeds expecting a windfall, it is once again back to square one. They may be the next victims of the suicide epidemic that continues to stalk the countryside.

With the agreement on trade-related intellectual property rights (TRIPs) and the sanitary and phytosanitary measures, the dominance of Indian agriculture becomes complete. After patenting certain insecticidal properties of neem, turmeric and tamarind, it is now the turn of basmati rice. At this rate, India is sure to march into the 21st century with little control over its own bio-resources, indigenous medicines and traditional foods.

It certainly is a classic case of an economic hijack. Since India offers a unique diversity and richness in food products, there is a worldwide scramble to patent every thing and anything that is part of the Indian food chain. From microbes to animals, from chutneys to parboiled rice, from idlis to vegetable pulao, food pirates are scouting for anything that is worth intellectual property protection. A drug multinational has even drawn a patent on the Oral Rehydration Therapy commonly used by health workers. With the entire food supply system patented by a few multinational companies, India’s food security and the livelihoods of millions will be at risk.

The multinational Nestle already has a European patent on vegetable pulao and parboiled rice. With 64 patents drawn on various insecticidal and medicinal properties of neem, 34 patents on tamarind, 11 on turmeric and at least 400

soil micro-organisms already under the monopolistic control of a handful of private companies, the TNCs intellectual property agenda is no longer hidden.

After the much publicised patenting of basmati rice and Darjeeling tea, comes the shocking news of an American company obtaining a process patent on piperine, a by-product of black pepper. The patent holder, the US-based Sabinsca Corporation, is now set to stop  exports from India and has served a legal notice on a Kerala firm claiming that it has a 1996 patent for a formula using peperine.

While the patent over peperine has shaken the Spice Board, George Williamson Ltd. of England, has filed for a patent on the entire manufacturing process of tea, from the plucking of leaves to its final packaging in chests. The Tea Board has launched a counter offensive against the monopoly control over a process that has been in vogue throughout the country.

Another controversial patent was struck down by the Indian Patents Office in October 1994, at the personal intervention of the then Prime Minister, P.V.Narasimha Rao. This patent, granted in complete contravention of Indian laws, provided the seed multinational, Agracetus – at that time the  wholly-owned subsidiary of W.R.Grace Inc., of the neem patent fame –  complete control over all forms of genetically-engineered cotton, irrespective of the origin of the germplasm or the technique adopted to improve existing varieties. Terming it as ‘prejudicial to public interest’, the patent was struck down.

Prejudicial it certainly was, as the patent was unprecedented in nature. In simple terms, it allowed Agracetus the sole legal ownership of any and all cotton varieties evolved through biotechnology and genetic engineering. To

put it plainly, the broad-spectrum patent could have easily prevented any further cotton research in India. The striking down of the cotton patent has not removed the threat. More alarm bells were sounded when Agracetus had announced that it had complete control over both kinds of rice – indica and japonica. All that the company had done was to genetically improve the two species by transferring a few genes. Instead of control over the particular characters, the company has been provided with exclusive rights over the rice species.

Gene hunters are targeting crops and animals, which form the backbone of economies in developing countries. The announcement by the US Department of Agriculture (USDA), of the development of the first genetic maps of

cattle and swine has opened up the possibility of private control over animal genes. Similarly, USDA, and certain institutes in Europe and

Japan, are working on a project that aims at mapping the genomes of at least 14 crop species, including all the major crops grown in India. Once the crop genomes are patented, Indian scientists will be barred from conducting any research on the patented crops unless a hefty royalty is paid.

With genetically engineered varieties of crops like rice, soya, coffee, pepper, cauliflower, cabbage, peas and melons already patented, the fate of Indian agriculture will be sealed when such sweeping patents are drawn on other food crops like pulses and spices.

Besides stopping indigenous research, such patents are also being effectively used to restrict agricultural trade. If the recent EU decision to deny permission for the import of strawberry plants from Argentina, or the 1988 seizure in Paris of a consignment of 41,000 ‘unpatented’ roses from Bangalore is any indication, then patents are likely to emerge as a major non-tariff barrier in international trade. The consignments of Argentinean strawberry plants and Indian roses were blocked because they were in direct

competition with domestic production in the importing countries – even though both plants had been originally supplied by European companies.
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Disproportionate growth


The spectacular success of the green revolution and the accumulating evidence of its immediate and long-term impact persuaded the policy makers to turn to technology-based strategies to resolve the baffling problems of agriculture and the rural economy.





However, the green revolution was essentially aimed at the better endowed regions. While the highest rate of growth was achieved in the north-western states of Punjab and Haryana where food crops production jumped from 7.23 million tonnes in 1964-65 to reach an all-time high of 30.33 million tonnes in 1995-96 – a compound growth rate of 4.63 per cent, production in Maharashtra, Madhya Pradesh, Bihar, Orissa and the north-east states continues to decline.





For millions of farmers languishing in the rain-fed and dryland regions –  more than 70 per cent of the cultivable lands – farming continues to be an exhausting struggle to survive the poor yields and fluctuations in production aggravated by the undulating topography and the irregular rainfall pattern characteristic of this region. Amazingly, nearly 83 per cent of sorghum, 81 per cent of pulses and 90 per cent of oilseeds grown in the country come from these areas, which produce about 42 per cent of India’s food. The future of farming lies in the dryland areas, yet they have received scant attention from policy makers and planners. 





The challenge of increasing productivity on drylands has serious socio-economic implications. With every passing year the gap between farmers’ yields in irrigated areas and in the dry farming region is


widening. One year of drought is enough to push a farmer into a deep well of poverty for another two or three years. And drought is a recurring phenomenon in arid and semi-arid areas. The result is that 50 years after Independence, life for millions of people in the drylands continues to be worse than before. 
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Alarm bells for Indian agriculture











Killing Fields





The inevitable has finally happened. Since the spate of suicides began in rural Andhra Pradesh in 1998, more and more farmers have joined the serial death dance which has killed more than 500 in Andhra Pradesh, Karnataka, Maharashtra and the prosperous agricultural states of Punjab and Haryana. This is only the beginning. In the years to come, more farmers are likely to sacrifice their lives as they become increasingly marginalised by the commercialisation of Indian agriculture. 





Most of the 300 cotton farmers who died in Andhra Pradesh  left behind a debt averaging Rs 60,000 to Rs 80,000 (US $ 1500 to 2000). On average, farmers in other parts of the country have had outstanding dues of less than Rs 80,000 (US $2000). Most of this unpaid debt may, initially, have been just a few thousand rupees which accumulated with interest over the years. The Indian banking system does not recognise such low levels of micro-credit, leaving small farmers with no choice but to seek the mercy of money lenders. Those who ended their lives by drinking pesticides knew that such an extreme sacrifice would save their dependants from the humiliation that comes with being a defaulter, as the government would posthumously write-off their debts. 





Behind the mounting death toll hangs the sordid tale of what could be classified as India’s biggest scam. Much of the crisis afflicting cotton is the result of the indiscriminate use and abuse of pesticides. The American bollworm devours crops worth an estimated Rs 15,000 million a year. For the pesticides industry, this is a blessing in disguise which has, over the years, sustained their profit margins while small farmers were forced into increasing debt by the treadmill of pesticides. Cotton alone consumes nearly 55 to 60 per cent of the total quantum of pesticides sprayed in the country.  Yet more often than not, the pesticides cocktail contains spurious and fake ingredients. In Andhra Pradesh’s Warangal district, for instance, a series of raids have found almost the entire quantity of pesticides to be bogus. While the trade devises still more potent chemicals, the bollworm thrives and ‘resists’ as many as 15 to 30 different sprays. 





The tragedy is that there are 28 known natural enemies of bollworms in the cotton field; but these benign insects are the first to succumb to the pesticides sprays. Bereft of its natural enemies, the bollworm emerges stronger than ever.





What is amazing is that despite all the odds against them, Indian farmers have continued to toil hard and produce enough year after year. It is only when the going got unbearable that the suicides began.








Towards food factories





India has allowed big business to set up shop for what is rightly called potato chips. More and more private companies specialising in food and beverages are buying good fertile lands and driving out farmers to join the growing ranks of landless labourers. Meanwhile, reports of thousands of children succumbing to malnutrition and related diseases continue to flow in. According to UNICEF, nearly 5,000 children die from malnutrition and related diseases every day in India.





The hunger-related deaths come at a time when the Foreign Investment Promotion Board (FIPB) has approved a pet food project for manufacturing dog and cat foods made from meats and cereals. With a total investment of Rs 24.8 million, the Royal Canine of France company has made an export commitment of Rs 29.6 million. In addition, a one-off ‘know-how’ fee of US $ 1,20,000 has been allowed for the company, as well as a royalty of five per cent on domestic sales and eight per cent on exports. Another foreign investment proposal cleared relates to manufacture, distribution and marketing of cattle feed, animal feed and poultry feed. Up to 1996, more than 280 such tie-ups were approved.





Under  liberalisation, the government has also accorded clearance to the multinational beverage giant, Seagram, to manufacture alcohol from coarse grain. In so doing, license has been given for maize, sorghum, bajra and millets – the poor man’s food – to be converted into a rich man’s drink – whisky. Presently the Indian distilleries and breweries produce alcoholic drinks from molasses as it is a cheap by-product of the sugar industry and yields a high amount of alcohol. Notwithstanding Seagram’s assurance that they use only the “grains which fall out of human food chain, and waste grain residues”, the fact remains that such a commitment is only for the galleries considering that over 200 million people go to bed hungry every night.
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The agreement on agriculture





Average EU subsidy on dairy exports 


(in US $ per tonne)





Product            1996    1998     1999 (March)	


Skimmed         707         755       1018


milk powder





Butter                 2307    1877      1923





Butter oil           2928      2368     2444











The milky way





Milk from the Netherlands, cheese from New Zealand and butter fat from the United States. That is how the daily requirement of milk and milk products of an average household in India’s urban centres will be met in the coming months.





Even before the WTO began asserting its mandate, the government had been toying with the idea of opening up the vast Indian market for unrestrained imports of milk and milk products. The signs are ominous. With the removal of quantitative restrictions on the import of skimmed milk powder, the EU, US, Australia and New Zealand are now preparing to flood the Indian market with cheap milk and milk products. In April 1999, imports of over 10,000 tonnes of milk powder have been contracted since international prices crashed to an all-time low. Incidentally, India has bound milk powder imports at zero duty thereby making it easier for the surplus countries to get rid of their stocks. By contrast, bound rates for milk powder are US $ 1500 per tonne in the EU, and US $ 865 a tonne in the US.


 


The open-door policy to Transnational Corporations (TNCs) has only placed the national milk grid in jeopardy. Market price of milk has been on the rise, synthetic milk has flooded the market, and as if this is not enough, milk has been diverted from malnourished children and the burgeoning middle class to ‘high-margin’ products such as milk powder, chocolates and ice-cream.





The logic behind allowing TNCs to import milk powder without countervailing duties is difficult to fathom, when their own governments are giving them massive subsidies to the tune of 65 per cent. In the US, for instance, more than 1,000 tonnes of skimmed milk powder was exported to the Caribbean countries and Central America in 1995-96 with an average subsidy of US $ 344 per tonne. And to North Africa, the Middle East and Persian Gulf, the supplies were made at a still higher subsidy of US $ 382 a tonne.





By contrast, India is the only country among the world’s major producers of milk, which does not provide any subsidy on milk production and export. Indian milk production is characterised by millions of small and marginal farmers including landless milk producers for whom dairying is not only a business but also the main source of employment. Highly subsidised imports of milk flowing into India will only reinforce the marginalisation of millions of milk producers. The food-insecure population needs income through employment generated by the production of milk and not just physical availability of milk.





Area under food crops 


(million hectares)





Years            cereals      rice      wheat     pulses








1989-90    103.3         65.7     38.6       23.4





1991-92      99.3          66.0      33.3      22.5





1992-93    100.8          66 4      34.4     22.4





1994-95    100.7          68.5     32.2      23.0





1995-96        99.5         68.0      31.5     23.0








Source: Economic Survey 1995-96 and 


1996-97








Case study 1: from bread to roses





Case study 2: overthrowing the oilseeds revolution 
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