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FRONTISPIECE

Satyameva Jayate

- the truth always triumphs
We have nothing to fear but fear itself – Franklin Roosevelt
1. GM crops are safe

On 19 July 2019 in response to question 4441 in the Lok Sabha, BJP’s Minister of State in the Ministry of
Environment, Forest and Climate Change, Shri Babul Supriyo, said in the Parliament: “There is no

scientific evidence to prove that GM crops are unsafe” 1.

And yet!
Under India’s Environment Protection Act, 1986 GMOs are placed into the same category as
“hazardous microorganisms”. This is absurd, given the Government’s statement above.

2. Fertilisers are safe
On 2 July 2019, BJP’s Agriculture Minister Narendra Singh Tomar tabled the following in the Lok Sabha:
Indian Council of Medical Research (ICMR) has informed that according to the Cancer Registry of
Punjab, the incidence of cancer cases was 100-110 for every 100,000 individuals which is almost equal
to the national average. The State Government of Punjab has also reported that the consumption
of fertilizer has no link with prevalence of cancer disease in Punjab. 2

Prime Minister Manmohan Singh reiterated his support of GM crops in an interview with Science
on 24 February 2012:
“[W]e must make use of genetic engineering technologies to increase the productivity of our
agriculture.” 3

•

•

The GM moratorium doesn’t claim that GM crops are not safe (for they are patently safe
and proven to be so, repeatedly). Instead, the moratorium is a strategy to kick the can down
the road so politicians can avoid the hard yards of refuting anti-development activists and
taking the country along in the reform journey.
Swatantra Bharat Party is committed to everyone’s liberty to pursue their occupation using
any technology that is safe. We don’t “promote” GM technology but insist on
technology freedom.

Jai Jawan, Jai Kisan, Jai Vigyan!

http://sanjeev.sabhlokcity.com/gm/screencapture-164-100-47-194-Loksabha-Questions-QResult15-aspx-2019-07-2012_32_01.png

1

2

https://www.sabhlokcity.com/2022/01/2-july-2019-the-bjp-government-confirms-that-fertilisers-dont-cause-cancer/

3 Bagla, Pallava (2012), Negative Report on GM Crops Shakes Government’s Food Agenda, Science, 17 August 2012, New Series,
Vol. 337, No. 6096, p. 789, https://www.science.org/doi/abs/10.1126/science.337.6096.789
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Feed India movement
On 17 January 2022 I wrote to the Prime Minister asking him to lift the moratorium on GM crops by
16 February 2022 failing which I would launch the Feed India movement on 17 February 2022 with
the slogan: “Biotechnology to feed India. Natural farming to starve India”.
On 17 February 2022, I told him, farmers will plant GM seeds that are supposedly “illegal” but are in fact
fully approved by regulators across the world. In particular, I will plant Bt brinjal today in my farm. It is a
pest-resistant GM plant invented in India and approved by India’s regulator in 2009 before it went into
the blackhole of a mindless moratorium imposed by Congress, being continued by the BJP. In the
meantime, Bt brinjal has been approved by Bangladesh’s regulator and by the regulator of the Philippines.
Sadly, despite Sh. Sharad Joshi’s lifelong efforts – and my efforts since 2019 through the first Kisan
Satyagraha – India’s governments have failed to implement any farm sector reforms, let alone
technology reforms. Mr Modi’s slogan “Minimum Government, Maximum Governance” is a sham.
Left with no choice, today I am launching the Feed India civil disobedience movement (Kisan
Satyagraha#2) and releasing this Feed India Paper that provides to the People of India the rationale of
this movement in support of biotechnology and against mandatory natural farming. Farmers are more
concerned about any safety issues and we are satisfied that all such concerns have been fully addressed.
Our Party is committed to sustainable agriculture but that requires the best of science and economics to
ensure the farmer does not make a loss. Any mandates for organic or Zero Budget Natural Farming will
harm farmers – as well as the land which is our mother. We must learn from the disastrous Sri Lankan
experiment with mandatory organic farming. Former Prime Minister Ranil Wickremesinghe of Sri Lanka
said on 29 December 2021: “Many areas report that this time the harvest is 60% of last season’s”. Sri
Lanka has risked famine from this fad and has been forced to come to India’s doorsteps to beg for food.
Cost calculations for organic or natural farming require the farmer to sustain losses for a number of years
and have the ability to charge a premium for the produce. NABARD effectively showed in 2005 that this
is an impossibility. As an agriculture science graduate, I have an open mind towards all technologies and
would welcome technologies that reduce the use of chemicals. But the choice must be left to farmers so
long as they use any chemicals in the prescribed manner.
On 17 January 2022 I also asked Mr Modi not to use the pretext of natural farming to withdraw the
fertiliser subsidy. Our party opposes all subsidies but these must be removed only after a full suite of
reforms have been enacted and farmers compensated for seven decades of negative subsidy. A
Discussion Paper that I will release in a few weeks will explain these reforms. The easiest reforms are of
the farm sector: Just abolish anti-farmer laws and reinstate the Ambedkar Fundamental Rights.
The 40-year-old fight of India’s farmers for freedom will not stop until the Berlin Wall of socialism in
agriculture is brought down. We are the only Party that stands for the freedom and prosperity of all
Indians, not just of farmers. I invite readers to join SBP to make India ten times richer.
Anil Ghanwat
President, Swatantra Bharat Party
17 February 2022
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1.

Executive Summar y

Pictured above: a Bangladeshi farmer with his Bt brinjal crop 4
Sharad Joshi defined the basic requirements of a free society, thus: “The quality of life of an individual, as also of
a community is to be assessed by the degrees of freedom it enjoys. The four degrees of freedom are: 1. Number
of occasions available for making a choice. 2. Number of options available at each point of choice. 3. The range
of the spectrum of the options. 4. Novelty of the options for choice” 5.
Swatantra Bharat Party (SBP) stands for comprehensive liberty that is constrained only by the requirements of
accountability. No one has any right to harm others physically; if such harm is perpetrated, there must be
accountability. This means we must not reduce the options available to any Indian unless they are proven to be
causing harm. In the case of proven GM technology no harm is caused, so by preventing its use, the government
is the one that is causing national harm.
SBP has four main policies in relation to farmers:
1.
2.
3.
4.

economic freedom;
technology freedom;
compensation for the plunder of the farm sector; and
a social insurance program to eliminate poverty and ensure equal opportunity for India’s poor.

This Paper focuses on technology freedom. The remaining policy matters will be considered in a forthcoming
Discussion Paper. Key points made in this Paper are outlined below.

4 Picture taken from the online article: Joan Conrow: “GM eggplant helps farmers reduce pesticide use and increase profits, study finds,
December 7, 2020 - https://allianceforscience.cornell.edu/blog/2020/12/gm-eggplant-helps-farmers-reduce-pesticide-use-and-increaseprofits-study-finds/
5

Sharad Joshi, Visionaries of a New Bharat. http://sanjeev.sabhlokcity.com/Misc/Visionaries%20of%20Bharat-SJoshi.pdf
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1.1

Natural farming will starve India

People tend to take the availability of food for granted today but for most of human history, obtaining sufficient
food was a huge challenge. Lack of sufficient food and recurring famines kept a tight lid on human population
growth.
This changed after the industrial revolution. The number of children an average woman had remained the same
as before (total fertility rate of around 7) but many more children survived due to improvements in sanitation
and water. In the past on average just over 2 children survived into adulthood out of seven; now the number
started increasing.
Feeding these additional surviving children required more food. Fortunately, modern machines (reapers,
threshers, the cotton gin), the science of genetics (Mendel’s laws of the 1860s) and chemistry (nitrogen fertilisers
in the early 20th century) came to the rescue. It now became possible support a growing population. The world’s
population doubled between 1750 and 1900 from 814 to 1,654 million 6. By 1973 mankind had not only
discovered DNA but learnt to modify it. That speeded up the process of creating new and better crops to feed
the growing population.
Without modern technology, and only with organic farming methods using heirloom (i.e. traditional) crops, the
Earth can only support around 814 million people: the global population of 1750. In 2003, Norman Borlaug
said: “We are 6.6 billion people now. We can only feed 4 billion [with organic]. I don’t see 2 billion volunteers to
disappear [i.e. to choose to die]”. 7 He was broadly right but missed the point that not 30% but nearly 90% cent
of the world’s population would perish if we undo the entire clock of scientific progress and revert to
1750 (814 million).
India’s population is projected to reach 1.7 billion by 2050. Even with 1.4 billion people we currently have massscale malnutrition, particularly among children. To improve the nutritional values of the food we grow in India,
to make food cheaper for a much bigger population in the future, and to ensure that farmers also increase their
incomes, India needs to steer clear of fads like ZBNF and focus on the best technology we can get.
Borlaug said it plainly: “Producing food for [billions of] people … is not simple. We better develop an everimproved science and technology, including the new biotechnology, to produce the food that’s needed for
the world today” (ibid). That is why SBP’s Feed India movement’s slogan is: Biotechnology to feed India,
natural farming to starve India. Figure 1.1 depicts, schematically, the difference in productivity between
traditional organic farming using traditional (heirloom) seeds, and modern plant productivity.

Figure 1.1: Schematic comparison of organic productivity (with heirloom seeds) vs. GM productivity

6

https://www.statista.com/statistics/1006502/global-population-ten-thousand-bc-to-2050/

Norman Borlaug on 4 April 2003 in Episode 11 (“Eat This!”) of Season 1 (2003) of the Penn and Teller TV show, “Bullshit!”
https://www.sabhlokcity.com/2022/02/norman-borlaugs-anti-organic-farming-quote-he-said-it-slightly-differently/

7
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By all means those who wish to cultivate organically or buy organic should be free to do so. SBP is not calling
for any ban whatsoever on organic farming. Likewise, farmers and consumers who wish to enjoy the benefits of
modern technology (abundance, profitability/cheap prices) should remain free to do so.

1.2

Technology freedom: Biotechnology to feed India

The first GM crop to be approved by FDA in the USA was a modified tomato in 1992. To date, 540 genetically
modified organisms including foodcrops have been approved globally by various regulators. The
commercialisation of GM technology has advanced rapidly over the past three decades.

1.2.1

GM constitutes 12% of global cropland, with half being soybean

By 2016, GM crops were being planted on 185.1 million hectares globally or 12% of global cropland, with GM
soybean constituting around half the total cropland (Figure 1.2). Of the GM crops planted, Herbicide
tolerant (HT) crops (such as alfalfa, canola, cotton, maize, soybean, sugar beet) constitute 88% of the total
GM acreage.
GM crops have been developed for a wide range of improved properties such as insect resistance, altered fatty
acid composition; faster maturation; reduced water use; ornamental modifications; extended shelf life, improved
photosynthesis, improved biosequestration capability, improved nutritional value; toxin reduction, stress
resistance and many others.

Figure 1.2: Growth in areas planted with GM crops from 1996 to 2019 8

1.2.2

GM crops are 100% safe

On 19 July 2019 in response to question 4441 in the Lok Sabha, the then BJP government’s Minister of State in
the Ministry of Environment, Forest and Climate Change, Shri Babul Supriyo, said in the Parliament: “There is
no scientific evidence to prove that GM crops are unsafe” 9. If, after 30 years of GM commercialisation and
mass production there is no proof that GM crops are unsafe, it means they are 100% safe.
We ask the BJP government to publish a detailed paper to justify the claim it made in the Parliament. But based
on publicly available information, this Paper cites a number of proofs that confirm the BJP government’s claim.
The Paper also provides evidence that glyphosate, a herbicide used in conjunction with HT crops, is not
carcinogenic.
It is hoped that this Paper will be helpful not just to 1.4 billion Indians but to readers worldwide in
understanding why any fears they might have about GM crops are misplaced.

8

Source: https://www.scidev.net/asia-pacific/opinions/china-shifting-gm-policy-to-grow-more-corn-soybean/

9

http://sanjeev.sabhlokcity.com/gm/screencapture-164-100-47-194-Loksabha-Questions-QResult15-aspx-2019-07-20-12_32_01.png
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In this regard, science is never settled, and if any of the current findings are proven (conclusively) at any future
stage to be incorrect, SBP would take into account any such information and require a full-fledged cost-benefit
analysis to assess costs and benefits of GM technology.

1.2.3

GM crops improve human and environmental health

GM technology not just increases agricultural productivity, it provides a wide range of benefits.
•
•

•
•
•
•

Increased productivity translates into food security for the nation, and lower prices for consumers.
GM technology can fortify regular crops with vitamins, minerals, proteins, fats as appropriate, to reduce
malnutrition among the poor. India ranks at 101 out of 116 countries on the Global Hunger Index, with
more than 6,000 children below the age of five dying every day – more than half of them from
malnutrition 10.
With higher agricultural productivity, smaller amounts of land will be able to produce the food we need. This
will release land for re-forestation.
HT-based GM technology requires very little tillage as part of weeding, so the soil is preserved and
regenerated as biomass decomposes and stays in the soil. 11 This also reduces the need for labour.
Bt-based GM technology reduces the need for pesticides, with consequent benefits for farmers’ health and
the environment.
Drought-resistant GM varieties can produce more with less water. This can reduce the pressure on India’s
groundwater resources.

Genetic engineering can Feed India, eradicate malnutrition, improve health, improve the environment, boost
farmers’ incomes, reduce consumer prices, and boost exports. Consider exports: In oilseeds, we are losing huge
opportunities for exports: at a minimum, the opportunity to avoid imports. Our GM cotton experience is
illuminating in this regard:
From nowhere, the area under Bt cotton increased to more than 90% of the area under cotton.
Production increased enormously. India’s raw cotton exports increased from a meagre $10 million to
$4258 million by 2011–12. A forthcoming study by Gulati et al. shows the cumulative gain from import
saving, extra raw cotton exports and extra yarn exports– compared to the business-as-usual scenario—
between 2003–04 and 2016–17 at an estimated $67.4 billion at the all-India level. 12

In oilseeds, India spends Rs.1.17 lakh crores each year on imports, when this could be readily avoided by
allowing GM soybean, canola and mustard to be grown in India. Further, a good proportion of our imports are
of GM-based soybean and canola oil 13 derived from HT varieties from countries like Argentina, Brazil and
Canada. If India’s farmers are allowed to grow GM oilseeds in India, we could save Rs.1.1 lakh crores per year. If
the Modi government is serious about reducing our dependence on imported oilseeds, it must lift the GM
moratorium and approve not just GM mustard (approved by India’s regulator in 2017) but all other GM crops
grown elsewhere in the world.
But there is no limit to the obtuseness of the Modi government. On the one hand it says India has a shortfall of
oilseeds. On the other, it has perpetrated a huge loss on farmers in 2021 by the Securities and Exchange Board
of India (SEBI) banning futures trading in soybean. The losses incurred by farmers have made them
apprehensive about growing oilseeds. Futures market are intended to stabilize prices for farmers and consumers
alike, but SEBI is fully captured by behind-the-scene industry operators. India needs honest regulators who
consult widely and justify their decisions. The ignorance (or is it corruption?) of our leaders and regulators is
costing us dearly.

10

https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC2782240/

Some people argue that this “sequestration” leads to climate benefits, but SBP has not yet seen evidence to demonstrate any significant
impact of human efforts on the climate. Until that is first proven, there is no basis to count “climate benefits” of GM technology. See:
http://swarnabharat.in/climate for more details.
11

12

Ashok Gulati, Ranjana Roy, Shweta Saini (eds.) (2021), Revitalizing Indian Agriculture and Boosting Farmer Incomes, Springer.

13

https://scroll.in/article/863839/centre-admits-in-parliament-that-it-allowed-import-of-gm-edible-oil-in-violation-of-food-safety-law
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1.3

Civil disobedience until the moratorium on GM crops is lifted

Bt brinjal, being planted by farmers today as part of the Feed India civil disobedience movement (Kisan
Satyagraha #2), was developed in India and approved by India’s regulator (GEAC) in 2009 after testing that
lasted nine years. Arrogant and ignorant Jairam Ramesh over-ruled India’s best scientists and imposed a
moratorium on all GM crops in India. Subsequently, despite the Modi government declaring in Parliament in
2019 that GM crops are safe, the Modi government has still not lifted the moratorium.
In the meantime, Bangladesh has not just approved Bt brinjal seven years ago, millions of Bangladeshi residents
have been enjoying Bt brinjal dishes for years, even as farmers have gained from better outputs and profits, and
improved their health from reduced pesticide use.
The GM moratorium doesn’t claim that GM crops are not safe (for they are patently safe and proven so,
repeatedly). Instead, the moratorium is a strategy to kick the can down the road so politicians can avoid the
hard yards of refuting anti-development activists and taking the country along in the reform journey.
We are a Party of the rule of law. But unjust laws by lazy, incompetent politicians cannot be allowed to go
unchallenged. This fight for technology freedom is shaping up as a New Mahabharata – a battle against
superstition and medievalism, a fight for the truth. The farmers will not rest till their goal is achieved.

1.3.1

Towards a co-regulatory regime

India’s forgettable and shameful saga of “GM regulation” – which has been nothing more than politics and
pandering to the ill-informed – needs a complete reset.
SBP is committed to an objective, transparent, rational policy process that interrogates any legitimate fears
and demands truthful answers from everyone. The basic principle of public policy is that a government has no
role to intervene where there is no harm. In the cases where there is proven harm, we need a cost-benefit
analysis of options: bans almost never pass the hurdle of a cost-benefit test.
In the case of GM, any uncertainty which existed fifty years ago has long dissipated. The government
has admitted in 2019, that GM crops are safe. There is therefore only one way forward: total deregulation.
SBP’s policy is to commission a full-fledged review of India’s GM’s regulatory system. This paper outlines what a
co-regulatory model would look like.

10

2.

Four main demands of India’s oppressed far mers

In “free” India, farmers are in chains. The process of shackling farmers was started by Nehru in 1951 by
attacking Fundamental Rights that had been created with so much care for India by Dr. B.R. Ambedkar.
Thereafter, Indira Gandhi and the Janata Party kept up the attack on fundamental rights and by now they are
essentially defunct. A vast number of anti-farmer and unconstitutional laws thrive in the dark, dingy recesses of
the Ninth Schedule the absence of any check upon them of judicial scrutiny.
Throughout his life, Sharad Joshi had pointed out the tyranny of India’s governments which is at the very heart
of the farmers’ agony:
The central and the most essential fact about Indian agriculture is that it suffers from either the caprices
of nature or, when the nature is benign, by the tyranny of governmental interventions. 14

Farmers are not fooled by empty slogans like Jai Jawan, Jai Kisan. The kisan is being harmed by none other than
our governments. Farmers are prevented at every step from making a living. As Sharad Joshi noted:
Every member of a farmer family takes the first possible opportunity to leave farming and the
countryside and settle down in a non-agricultural environment. Experience has shown that farmers who
have opted out of agriculture have made a better living for themselves while many of those who stayed
back have become impoverished and indebted. (ibid)

Instead of being allowed to thrive, India’s farmers have been plundered non-stop for seventy years. As Sharad
Joshi had demonstrated, socialism has generated a huge negative subsidy for the farm sector, with farmers
subsidising the rest of the economy. This is a huge tax on farming. Despite the pretence of farm support and
farm subsidies, the fact is that farmers are forced into loss on a daily basis by India’s draconian restrictions.
For instance, whenever the possibility arises for agricultural produce to fetch a good price, the government
intervenes with policies to slash farm prices. As the bonded slave of government, the farmer is allowed only
one outcome: low prices – “Heads I win, tails you lose”. Always the loser, India’s farmer.
Since 1991 shubh labh is considered good for industry but remains forbidden for farmers. Industrialists can buy
land without limit, farmers have strict limits on what they can own. While industry can use modern technology
without begging the government for permission, farmers are treated as beggars even when the science is entirely
on their side. There has been a lot of talk about the Modi government doubling farmers’ income but apart from
Mr Modi’s failed farm laws which might have helped (but did not, since he repealed them), every other action of
Mr Modi has been regressive.
This chapter outlines the four main policy directions (demands) of our Party for farmers:
1.
2.
3.
4.

economic freedom;
technology freedom;
compensation for the plunder of the farm sector; and
a social insurance program to eliminate poverty and ensure equal opportunity for India’s poor.

This Paper focuses on item 2, i.e. technology freedom (including a chapter on counter-productive attempts to
push “natural farming” – a further oppression – on farmers). Our Party will release a Discussion Paper in a few
weeks to consider economic freedom and the full suite of agriculture policy reforms.

2.1

Demand 1: Economic freedom

Have we ever asked: Why should only IT or industry entrepreneurs become billionaires? Why not farmers?
Nandan Nilekani is allowed in India to become a billionaire but farmers are actively blocked from even
earning a profit. This discrepancy should concern the nation deeply.

14

From Down to Earth by Sharad Joshi: https://www.sabhlokcity.com/2022/01/down-to-earth-by-sharad-joshi/
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A huge number of anti-farmer laws that Sharad Joshi’s colleague and founder of Kisan Putra Andolan, Amar
Habib, has detailed in his book, Anti-farmer Laws 15 actively block farmers at every step. India’s Fundamental
Rights, that B.R. Ambedkar considered to be the soul of the Constitution, were systematically destroyed by
Nehru, Indira Gandhi and the Janata Party. These anti-farmer laws and Constitutional obstacles ensure that the
farmer is effectively a bonded labourer of the government.
The illustration below by Kisan Putra Andolan summarises the chains that bind farmers. Of particular concern
are the Essential Commodities Act (and associated APMC Acts and the Foreign Trade Regulation Act), land
ceiling laws and the land acquisition laws.

Pictured above: Kisan Putra Andolan’s visual depiction of the impact on farmers of anti-farmer laws

Fragmentation of land has been exacerbated by such laws. This has made it extremely difficult for farmers to
make use of the latest farm machinery and technology. Land markets have been badly distorted since specialist
non-farmers are not permitted (in most cases) to buy farm land or set up large-scale farm companies, and
farmers who want to retire are not able to sell their land to move to cities. And, of course, they cannot sell their
produce freely, nor ever get the market price for it. Whenever the possibility arises for agricultural produce to
fetch a good price, the government intervenes with policies to slash prices. As the bonded slave of government,
the farmer is allowed only one outcome: low prices – “Heads I win, tails you lose”.
On becoming Prime Minister, Mr Narendra Modi said that he wanted to repeal one Act every-day. The Ministry
of law and justice prepared a list of obsolete laws – Acts of 1857 and others which were then repealed. But what
about the tens of laws after independence by India’s socialist governments that have destroyed the lives of
farmers, compelling many of them to take their own lives? Why not repeal them?
The Congress and Janata Party (of which BJP’s predecessor, Jan Sangh, was a part) brought in these anti-farmer
laws. Today, the BJP is vigorously implementing these same laws since anti-farmer Jan Sangh elements remain
strong within the party. Socialism claims to help the poor but is the biggest single cause of poverty.

15
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These and many other aspects of economic freedom will be outlined in the Party’s forthcoming Discussion
Paper. The Discussion Paper will also discuss infrastructure, environmental regulation and governance reforms.

2.2

Demand 2: Technology freedom

Human population increased from what some say was a bottleneck of around 1,000 humans (yes, just one
thousand) around seventy thousand years ago 16 during the hunting and gathering epoch to around 7.5 million till
man discovered agriculture (Figure 2.1). The shift of mankind to agriculture (which was a pure form of organic
farming) then allowed human population to increase to around 770 million over the course of 10,000 years by
the start of the industrial revolution. Despite each woman on average having seven children (total fertility rate),
population growth remained virtually stagnant. Organic farming allowed human population to double every 1450
years.

Figure 2.1: Richard Easterlin’s summary of the three economic epochs of mankind 17

Hobbes pointed out that in the organic state of nature, life was poor, nasty, brutish, and short. Under organic
conditions, Malthus deduced that famines and other natural causes keep human population growth at an
extremely low level. Ricardo concluded that under conditions of organic farming, most humans must remain at a
subsistence level in economic equilibrium.
But modern science and technology changed everything.

2.2.1

The need to support a rapidly growing population since 1750

Since around 1750, mankind left the agricultural epoch behind. Human population started growing at a rate
never before seen in history (Figure 2.2). Advances in medicine and public health allowed humans to live longer.
But population could not have grown unless food production kept pace. Modern machinery and agricultural
science came to the rescue, with synthetic fertilisers and scientifically developed hybrids. That allowed far more
food to be produced from the same amount of land.

16

https://www.npr.org/sections/krulwich/2012/10/22/163397584/how-human-beings-almost-vanished-from-earth-in-70-000-b-c

17

Richard Easterlin (1998), Growth Triumphant: The Twenty-first Century in Historical Perspective, The University of Michigan Press.
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Figure 2.2: Estimated global population from 10,000 BC to 2100 18

The greatest productivity improvements came through the Green Revolution which combined high-yield seeds,
artificial fertilizers, pesticides, and irrigation. Had it not been for brilliant scientists like Norman Borlaug and M.
S. Swaminathan, independent India would have seen famines on a scale unprecedented in its history. Not many
are alive today who remember India’s begging the USA for millions of tonnes food the 1950s and 1960s under
the humiliating US Public Law 480 – humiliating because it amounted to an admission of inability of the nation
to produce its own food and because the laws imposed America’s will on India.
The administration also negotiated PL–480 agreements with countries in an attempt to dissuade these
leaders from accepting assistance from U.S. adversaries. Johnson used PL–480 agreements as leverage
in securing support for U.S. foreign policy goals, even placing critical famine aid to India on a
limited basis, until he received assurance that the Indian Government would implement
agricultural reforms and temper criticism of U.S. policy regarding Vietnam. 19

Figure 2.3 illustrates the kind of increases in productivity that have occurred in agriculture from modern science.

Figure 2.3: Productivity increase in maize in the USA 20

A similar increase in productivity is seen for wheat in developing countries (Figure 2.4).

18

https://www.statista.com/statistics/1006502/global-population-ten-thousand-bc-to-2050/

19

https://history.state.gov/milestones/1961-1968/pl-480

20

Source: https://ourworldindata.org/grapher/corn-production-land-us?country=~USA

14

Figure 2.4: Wheat yields in developing countries, 1950-2004 21

Note that pre-1960 yields in Figure 2.4 were for organic farming, being free of artificial nutrients (fertiliser) and
modern pesticides and herbicides. Pre-1960 methods also used traditional, low productivity seeds. The combined
productivity of traditional organic methods and seeds was around a quarter of modern Green Revolution
productivity.

2.2.2

Vast deforestation accompanied growth in food production

Increasing food demand also led to vast deforestation – that is continuing today. On 6 November 2021, the
FAO noted that “Agricultural expansion drives almost 90 percent of global deforestation” 22.
The world’s population keeps on growing (although it is expected to stabilise in the coming decades, then start
reducing naturally). India’s population will definitely keep growing for a while. To feed India requires even more
scientific breakthroughs. We need a technology that will increase productivity, to enable us to reverse
deforestation. Biotechnology holds this promise.
It was reported in the New York Times on 23 April 2018 that:
an analysis of 76 studies published in February in Scientific Reports by researchers in Pisa, Italy,
found that genetically engineered corn has a significantly higher yield than non-genetically modified
varieties and contains lower amounts of toxins commonly produced by fungi. … . Yields of corn,
cotton and soybeans are said to have risen by 20 percent to 30 percent through the use of genetic
engineering. 23

A 3 November 2014 review of GM productivity (“A Meta-Analysis of the Impacts of Genetically Modified
Crops by Wilhelm Klümper and Matin Qaim 24), concluded:
On average, GM technology adoption has reduced chemical pesticide use by 37%, increased crop yields
by 22%, and increased farmer profits by 68%. Yield gains and pesticide reductions are larger for
insect-resistant crops than for herbicide-tolerant crops. Yield and profit gains are higher in
developing countries than in developed countries.

21 https://geneticliteracyproject.org/2022/01/31/83-trillion-in-savings-misguided-attacks-by-organic-fundamentalists-distort-therevolutionary-advancements-of-the-green-revolution/
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https://www.nytimes.com/2018/04/23/well/eat/are-gmo-foods-safe.html
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In Public Library of Science’s PLOS ONE: https://doi.org/10.1371/journal.pone.0111629
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Unfortunately, modern technology – which has played a critical role in making independent India self-sufficient
in food – is being locked out of India by anti-science governments. Sharad Joshi outlined this second agricultural
revolution that awaits India:
A number of eminent people have talked about a second agricultural revolution that is set to happen
in India. Some have called it a second Green Revolution; others the Rainbow Revolution that will
include white, blue and yellow too. Very simply, the next revolution would mark a qualitative change
in agricultural technology and the marketing of farm commodities.
All agricultural production hitherto was based on the realisation of the traits of nature-given seeds or
those selected on the basis of some traits from a variety produced by multiplication, or combining
desirable traits of two or more different varieties.
Now, with the advent of genetic engineering, the seeds of tomorrow are more likely to be produced
by manipulating the genes. This new technology might reverse the trend set by the Green Revolution
that was based on the abundant use of water, pesticides and fertilisers. 25

2.2.3

Food safety (bio-safety) is paramount – and GM is proven safe

Our Party is committed to the health, wealth and all-round success of all Indians. We all want our food to be
safe and we all want to feed only safe food to our children. To our Party the fact that growing GM crops might
improve productivity or farmers’ incomes is irrelevant if human safety is compromised. Farmers themselves do
not want their children to eat unsafe food.
But it has long been clear that GM crops are 100% safe. On 19 July 2019 in response to question 4441 in the
Lok Sabha, the then BJP Minister of State in the Ministry of Environment, Forest and Climate Change, Shri
Babul Supriyo, said in the Parliament: “There is no scientific evidence to prove that GM crops are
unsafe” 26.
Despite this, the Modi government continues to block GM crops in India and imposes a regulatory regime that is
not fit for purpose (if something doesn’t cause harm why should the government get involved?). Article 51A(h)
of the Constitution supports a scientific temper and spirit of inquiry. A Constitution is meant to leash the
government, not citizens: this duty should therefore apply to Indian governments. Even otherwise, the Modi
government is also not heeding his own party leader Vajpayee’s “Jai Vigyan” call.
The GM moratorium is imposing huge costs on India without any benefits whatsoever – a disaster for farmers
and consumers alike. Since food safety is not an issue, our party wants the GM sector to be deregulated
through a co-regulatory regime with minimal government involvement. Unless any harms from GM is proven
(there are none), there can be no basis for government restrictions.

2.2.4

GM technology to Feed India with the least environmental harm

At a time when there are mountains of foodgrains in FCI godowns, do we even need to produce more
foodgrains? Many issues need to be considered in responding to this question:
Diversification and lower food prices
•

Despite abundance of foodgrains, for hundreds of millions of Indians two square meals a day is not an
option. But it is not just foodgrains that constitute food: we need to produce more food of all types,
cheaply. Only biotechnology can deliver that including increased productivity which translates into lower
prices for the poor.

Fortification
•

Our current foodgrains are not as nutritious as they could potentially be if GM technology is incorporated.
For instance, the rice we produce today is not fortified with Vitamin A (GM-based Golden Rice, is). Our rice

25
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cannot help reduce blindless and child morality in India. To deal with our malnutrition problems, we need to
allow GM technology that fortifies our foods.
Reducing environmental harms
•

The Green Revolution – combined with socialist policies and ill-thought-out policies such as MSP – has
come at a cost on humans and on the environment: excessive use of chemicals and groundwater. GM
can improve all these things.
- Bt-based GM technology significantly reduces the need for pesticides. This reduces harms to farmers’
health. Pesticide companies obviously don’t like GM, noting that pesticides in moderation will likely
continue to play a crucial role even in the future (GM cannot defeat all pests).
- HT-based GM technology requires very little tillage (particularly as part of weeding), so the soil is
preserved and regenerated as biomass decomposes and stays in the soil. This also reduces the need for
labour.
- Despite improvements in agricultural productivity over the past many decades, it remains extremely low.
GM can help increase productivity, leading to less deforestation (or even the return of land to forests)
and reduced dependence on groundwater.

GM is an ever-improving method so this list probably is just a tip of the “iceberg of benefits”, most of which
have not yet been discovered.

2.2.5

Fortified nutraceutical GM crops to address chronic malnutrition

A few additional observations on fortification.
India ranks at 101 out of 116 countries on the Global Hunger Index. Haemoglobin values in higher secondary
school girls, even from well-fed families, are often less than 8. A 2008 study found that “Every day, more than
6,000 children below the age of five die in India. More than half of these deaths are caused by malnutritionmainly the lack of Vitamin A, iron, iodine, zinc and folic acid” 27.
Nutritional supplementation is particularly important in India but medicinal supplements are beyond the capacity
of the poor. This is where GM comes in.
A nutraceutical is like a pharmaceutical in natural food – a substance that is a food or part of a food and
provides medical or health benefits. GM crops have been grown with nutraceutical qualities, an example is
Golden Rice, with Vitamin A inbuilt into it. Australia, Canada, New Zealand, USA and the Philippines have
approved the use of Golden Rice for human consumption. This rice has more vitamin A than spinach and could
prevent irreversible blindness and a million deaths a year across the world. Why is it not allowed to be
grown in India which needs it most?

Pictured above : Golden rice (right), which is fortified with Vitamin A 28
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Pictured sourced from the online article: Block on GM rice ‘has cost millions of lives and led to child blindness’ in The Guardian,
https://www.theguardian.com/environment/2019/oct/26/gm-golden-rice-delay-cost-millions-of-lives-child-blindness
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Likewise, omega 3 loaded flex seeds could be engineered to carry omega 3 from fish. The possibilities are endless
given the infinite possibilities of genetic configuration. Imagine foodgrain crops with the ability to fix nitrogen
and (thereby) increase significantly their protein content. This can reduce chemical fertilizer use and malnutrition
in one go. This is the kind of miracle that only GM technology can achieve. In addition, “Mushrooms that don’t
brown, drought-resistant corn and high-fiber white wheat flour are just a few of the products racing toward the
farmer and consumer in the next decade” 29.
We should be encouraging young students to study biological sciences and biotechnology. If GM science
flourishes in India, farmers could even turn their farms into specialist factories of nutraceutical products,
creating their individual, niche domestic and export markets.
Genetic engineering is a therefore a crucial national issue – to Feed India, to eradicate malnutrition, to
improve the environment, to boost farmers’ incomes and to reduce consumer prices. And boost exports, as well.
GM is not just a farmers issue. In summary, the GM revolution will reduce the harms of the Green Revolution
and feed and nourish a growing India.

2.2.6

Transparent, public and open resistance to unjust laws: Satyagraha

There is no Party more committed to the rule of law than ours. But we also support open, transparent, wellreasoned civil disobedience where the laws are manifestly unjust. Shetkari Sanghatana undertook a civil
disobedience action in 2019 (Kisan Satyagraha #1): it will commence again from today, 17 February 2022, under
the umbrella of SBP and associated organisations.
In 2019 along with Lalit Bahale, Anil Ghanwat farmers across the country publicly and openly broke the
government’s immoral and unscientific GM ban and planted “prohibited” varieties of GM crops, mainly HT
Bt cotton (which is grown legally in Argentina, Australia, Brazil, Colombia, Costa Rica, Mexico, Paraguay, South
Africa and the USA. Their farmers and economies are allowed to prosper but Indian farmers and economy must
be crushed – or that seems to be the government’s policy).
At the end of a huge public debate in 2019, many newspapers, including Times of India, strongly supported the
farmers position and wrote editorials asking the Modi government to review the GM moratorium. In 2019 the
Financial Express objected to strong-arm tactics against famers by the Modi government in response to the Kisan
Satyagraha:
[Further] If the central government didn’t take any major action after its own panel found evidence of
large-scale selling of illegal knockoffs – against either those growing and selling the seeds or the farmers
growing cotton using them – it is difficult to understand why it is pushing for action against the Shetkari
Sangathana now. More important, it needs to answer why farmers should be penalized for its failure to
approve world-class technology in time. If the government is forced to give an explanation for its antiseedtech policies, the Shetkari Sangathana has done the country a big favour. - Financial Express
Managing Editor on 26 June 2019 30

But till today the Modi government has refused to budge. Not the slightest drop of reason enters its head.
Since the late 1970s, Shetkari Sanghatna has been at the forefront of the farmers’ fight for economic (and later,
technology) freedom. Sharad Joshi’s rastaa roko in the 1980s was arguably the largest farmers movement the
world had ever seen. He told a conference in 2004:
I have myself been arrested and put in jail on 27 separate occasions in 8 different states in this country
for no other crime except demanding rights for the farmers. I have had at a time, 728 criminal cases
filed against me. … I modestly claim that the number of people who have gone to jail in my movement
is larger than the number of people who went to jail in the entire independence movement. 31
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This fight for technology freedom is shaping up as a New Mahabharata, a battle against superstition and
medievalism, a fight for the right to think and to be. The farmers are not going to rest till their goal is achieved.
Farmers can’t wait any longer. Their livelihood and their children’s future is at stake. They don’t have the luxury
to engage in never-ending debates on a matter (e.g. biosafety) that is conclusive and clear.
It is also important for policy makers to remember the lesson of history – that barriers perceived by markets to
be unjust tend to get sabotaged, leading to socially undesirable unwanted outcomes. It is a widely known fact that
farmers have been forced to smuggle GM seeds and use them illegally – which is not a good outcome for
anyone, since our Party would like to see these crops over-sighted (minimally, through co-regulation). The
current situation, in which the government has forced many farmers to become smugglers, needs to come to an
end. When farmers buy illegal GM seeds in the black market, they are not only paying more than they should
(and potentially getting spurious seeds), they might also be causing inadvertent harms through insufficient refugia
that is not being over-sighted by anyone.
It would be best for the comfort of all concerned that these matters are dealt with through a rational policy
process. Doing so will be more conducive to the health and wellbeing of everyone. The government must not
obstruct farmers from producing what is both safe and legally approved elsewhere across the world.
We are aware that there is a lot of false information still out there about alleged “harms” of GM technology. This
Paper will therefore go into some length to refute such false claims.

2.2.7

The dangerous lurch towards “natural farming”

In the midst of the false smears against GM, there is another issue that is causing farmers a lot of angst. Antipoor, anti-development activists (mostly the same group that wants to sabotage biotechnology) want to stop
modern technology altogether and switch India to primitive “organic farming”. But practicing primitive
(organic) agriculture on a large scale today is equivalent to mass genocide. As noted earlier, Norman Borlaug had
ruled out organic farming when he said: “We are 6.6 billion people now. We can only feed 4 billion [with
organic]. I don’t see 2 billion volunteers to disappear [i.e. to choose to die]”.
It is easy for people who have had unlimited access to food throughout their life to wish for organic food – nor
does our Party wish to stop them from pursuing their desires. Our Party is in favour of sustainable agriculture
and innovative technologies to reduce the use of chemicals, including any organic or natural farming attempts
that markets choose to innovate without taxpayer subsidies. The key is that the government should not pick
winners (for “losers [will] pick government”). Nor, of course, should it compel any technology upon anyone,
including farmers.
Mr Modi doesn’t seem to understand the impossibility of organic farming’s ability to feed India. His
ignorance underlies his exhortation to farmers in his 2019 Independence Day address to not to even use
chemical fertilisers 32. On 16 December 2021, he issued a call to make India “free from chemical fertilisers and
pesticides” and added his alternative vision: “We have to take our agriculture out of the lab of chemistry and
connect it to the lab of nature” 33. In other words, in his view, the entire science of biology and chemistry
developed by millions of scientists over is hundreds of years is rubbish and only an imaginary “lab of nature” will
somehow will solve India’s problems.
The Modi government sees zero budget natural farming (ZBNF) as a solution to the “farm crisis” (the crisis has
not yet been defined). The 2018-19 Economic Survey recommended ZBNF, so did the 2019 Union Budget. On
29 December 2021, it was reported that the Indian Council of Agriculture Research (ICAR) has issued a
notification to all ICAR institutes and vice-chancellors of agriculture universities to take initiatives for the
promotion of natural farming in India. The education division of ICAR is going to develop a curriculum in
consultation with agriculture universities and subject experts to include zero-budget natural farming in the
syllabus at both undergraduate and postgraduate levels, according to the 22 December 2021 circular 34. Niti
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Ayog has set up a website at public taxpayer expense to promote natural farming:
https://naturalfarming.niti.gov.in/
Not be outdone, in her Budget 2022-23 speech, the Finance Minister said: “Chemical-free Natural Farming
will be promoted throughout the country, with a focus on farmers’ lands in 5-km wide corridors along river
Ganga, at the first stage”. Further, “States will be encouraged to revise syllabi of agricultural universities to meet
the needs of natural, zero-budget and organic farming, modern-day agriculture, value addition and
management”. 35
Mr Modi’s own government has confirmed that fertilisers are safe. On 2 July 2019, the BJP Agriculture
Minister Narendra Singh Tomar tabled a response in the Lok Sabha that stated:
Indian Council of Medical Research (ICMR) has informed that according to the Cancer Registry of
Punjab, the incidence of cancer cases was 100-110 for every 100,000 individuals which is almost equal
to the national average. The State Government of Punjab has also reported that the consumption of
fertilizer has no link with prevalence of cancer disease in Punjab. 36

In other words, if used as per the recommendations, fertilisers do not cause any significant harm to humans.
Yes, there are some legitimate concerns about excessive fertiliser use as far as the environment is concerned,
particularly since almost half the applied fertilisers are not absorbed by plants and leach into the soil and
groundwater. It is a good idea to find technologies that minimise fertiliser use, but from the human health point
of view there is absolutely no reason to stop farmers from using fertilisers.
The one reason could be that the government is running out of money to support the fertiliser subsidy. Our
Party opposes such subsidies but these should only be removed after the full suite of agricultural reforms has
been implemented. Without fertilisers, food production in India will collapse. Moreover, as far as pesticides are
concerned, GM technology can dramatically help reduce pesticide use. But also fertilisers: technology is under
development that improves the efficiency of nitrogen fixation in plants (thus reducing fertiliser requirement) and
efficiency of fertiliser utilisation. So GM is a solution to both excessive pesticide and fertiliser use. So why is GM
technology being blocked?
The moot policy question before the nation is this: Why is the government involved in any way in selecting
farmers’ technology? Does the government also prescribe the technology that Mr Nandan Nilekani should use?
The Modi government’s mania for medieval and ancient “science” is going to create a food security threat for
India. On 11 January 2022, it was reported in The Financial Express that:
Large scale adoption of Zero Budget Natural Farming (ZBNF) – farm practices which exclude all
synthetic chemical inputs and promote use of on-farm biomass – would result in ‘tremendous
reduction’ in production of agricultural crops thus comprising India’s food security.
ICAR had set up the committee in 2019 to empirically validate the results of ZBNF. … There would be
tremendous yield loss if ZBNF is adopted on a large scale which may compromise India’s food
security,” V Praveen Rao, vice-chancellor, Professor Jayashankar Telangana State Agricultural
University, chairman of the ICAR-appointed member committee, told FE. The committee is likely to
submit its report soon.
In place of ZBNF, the ICAR committee has recommended adoption of an integrated production
system through usage of farm practices such as conservation agriculture through usage of farmyard
manure, inter-cropping, crop diversification and integrated nutrient management for improving
soil health. According to Rao, the ICAR committee went through more than 1,400 scientific journals on
various methods of promotion of sustainable agriculture besides interacting with farmers who have
claimed to have adopted ZBNF across seven states. 37

The problem seems to be that well-off people who have never experienced hunger in their life due to the impact
of the Green Revolution have forgotten human history and Malthus. There was only one technology available in
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Malthus’s time: organic. It appears that the implicit vision driving those who want mandatory organic farming is
for Indians to live in mud huts and suffer from desperate malnutrition, sickness and disease. Let us, instead, use
modern science and biotechnology.
The sooner we master the art of growing our food cheaply and abundantly, the sooner we can redirect India’s
precious human resources – our people – into more productive and creative endeavours. Swatantra Bharat Party
is committed to each Indian achieving his or her highest potential, and that need not necessarily be in farming.
Mr Modi must put his cards on the table: does he want to take India into extreme poverty through organic
farming or convert our people into a highly innovative and productive force?
Of course, where specific negative externalities arise from farmers’ activities, then these externalities must be
investigated and options to address them identified and assessed. But reckless statements about making India
“free from chemical fertilisers and pesticides” are well outside the scope of any rational governance. Let those
who so desire, engage in organic farming on their own personal property and private expense. But to direct
taxpayer resources to advancing an unscientific objective will cause enormous harm. If organic farming is
mandated, India’s food production will collapse and millions will go hungry. Sri Lanka’s recent debacle in
this regard will be discussed in Chapter 7.

2.3

Demand 3: Compensation for 70 years of plunder of farmers (the negative subsidy)

Delivering technology and economic freedoms for farmers is extremely simple from the implementation
perspective – it involves repealing anti-farmer laws and fast-tracking approvals for biotechnology (a review
of the biotechnology regulatory framework can be undertaken in due course).
Merely by the government getting out of farmers’ way, everyone will win. Farmers’ income will get a boost and
the government will save a lot, since subsidies will be possible to phase out. As farmers’ purchasing power
increases, demand for industrial and consumer goods will increase, benefitting everyone.
Reforms will, of course, not be entirely free of cost. Given the plunder of the farm sector for seven decades (a
negative subsidy, detailed in the forthcoming Discussion Paper), a one-off financial compensation package
for farmers must form part of the reforms. This could include a one-off loan waiver as well as other modes of
compensation. Such a compensation package can be created in many ways including by selling the Imperial
government houses and lands in Lutyens’s Delhi and state capitals in which Minsters and officials live in imperial
luxury, served by cleaners, servants, gardeners, cooks, chauffeurs and guards, even as India’s farmers eat bajra
and salt, and live in mud huts. Except for the President and Governors (and the armed forces), all
politicians and officials must rent their accommodation like anyone else. But till the full suite of reforms is
fully implemented, subsidies must continue.

2.4

Demand 4: A national social insurance program for the poor

An excuse is often made by governments when they intervene in the farm sector – that they are allegedly doing it
for the “benefit” of farmers. But farmers don’t need help. They are entrepreneurs in their own right. They don’t
a plethora of government programs and schemes. If they are left free they can stand on their own feet.
On the other hand, the poor of India do need help – regardless of whether they are marginal farmers or landless
labourers or anyone else in distress. Our Party distinguishes sharply between poverty removal and farm
policy. Poverty needs to be dealt with on war footing, regardless of anyone’s occupation. For the removal of
poverty, it is not a good idea to have special funding schemes only for farmers. All the poor must be
considered. Therefore, our Party does not support special schemes for farmers but wants a targeted antipoverty program for all. Our manifesto 38 contains details of how such a universal anti-poverty program will
work. It will essentially involve direct transfer of funds to the bank accounts of the poor along with vouchers for
the school education of their children and health insurance. Details will be provided in our forthcoming
Discussion Paper.
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3.

The science of genetic engineering & its strengths and limitations

This chapter considers the outline of the science of genetic engineering – what it is, what it can do and what it
can’t do. SBP is not claiming that biotechnology is a silver bullet to India’s food requirements. All that is being
claimed is that that by denying India’s farmers the option to use biotechnology and preventing the market from
developing biotechnology as well as it possibly can, India is losing out not only vast amount of agricultural
production but enormous health and environmental benefits.

3.1

Genetic engineering since 1973

In 1866 Gregor Mendel discovered the basic principles of genetics. In 1922 the first hybrid corn was produced
and sold commercially. While DNA had been proposed as early as in 1869, it was only in 1953, using X-ray
crystallography, that James Watson and Francis Crick discovered the double helix structure of DNA (Figure 3.1).

Figure 3.1 There are only four building blocks in the DNA found in all life on earth: the nucleotides A (adenine), T
(thymine), C (cytosine) and G(guanine). 39

Genes are short pieces of DNA that carry specific genetic information. The ability to change DNA using
nucleotides/genes from the same species or from an entirely different domain of life such as bacteria, to achieve
desired characteristics whether in plants or animals, is called genetic engineering. DNA from all forms of life is
effectively inter-changeable, being built from the same nucleotides, A-T-C-G.
The field of genetic engineering was created in 1973 when Herbert Boyer and Stanley Cohen inserted DNA
from one bacteria into another. They “used type II enzymes to cut DNA into fragments, recombine the
fragments in vitro, and then insert the foreign genes into a common laboratory strain of bacteria. The foreign
genes replicated along with the bacteria’s genome. Furthermore, the modified bacteria produced the proteins
specified by the foreign DNA” 40.
A biotechnology textbook describes genetic engineering as follows:
Genetic engineering, also known as genetic modification, is an interdisciplinary scientific technique
using molecular techniques to directly alter the basic genetic blueprint (DNA) of bacteria, plants,
animals, humans, and other living organisms to achieve or enhance a specific trait or useful
characteristic. … [S]cientists add very specific pieces of useful genetic material to another organism’s
genes to change an organism’s natural characteristics. Genetic engineering … is used in diverse areas,
including medicine and agriculture, to diagnose and treat diseases, produce industrial products,
neutralize pollutants, create higher-yielding crops...
[A]ll genetic engineering involves several general steps: identifying the desired feature or end
application, isolating the gene segment that codes for the feature, inserting the gene segment into a
vector, and adding it to the target organism, a process called transformation... In 1980, the U.S.
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Supreme Court ruled in the case Diamond v. Chakrabarty that genetically altered life-forms can be
patented. 41

Advances in genetics and genetic engineering have progressed at a breakneck pace, allowing scientists today to
modify specific genes at a low cost. As at 2012, “more than 3,600 type II restriction enzymes are known, forming
a molecular tool kit that allows scientists to cut chromosomes into various desired lengths, depending on how
many different restriction enzymes are mixed with the chromosome under investigation” (ibid).
Genetics has advanced in multiple directions. For instance, today the full sequencing of the human genome costs
a mere $600; many diseases such as sickle-cell disease are now curable. And there is a new technology called
“clustered regularly interspaced short palindromic repeats” (CRISPR), developed in the first decade of the
twenty-first century, that dramatically cuts down the cost and time taken for gene editing. “The process is based
on segments of DNA, also called CRISPR, from microorganisms including certain bacteria that are able to
manipulate the DNA of invading viruses. The enzyme Cas9 and a segment of guide RNA (gRNA) are used as
scissors on the molecular level to cut DNA at precise points, allowing fine control of gene editing” 42.
Endless possibilities have opened up. According to the New Scientist:
CRISPR … is a way of finding a specific bit of DNA inside a cell, then it can be altered. There were
ways to edit genomes before CRISPR was unveiled in 2012 but it took years and cost hundreds of
thousands of dollars. CRISPR has made it cheap and easy. The key to CRISPR is the many flavours of
“Cas” proteins found in bacteria, where they help defend against viruses. This protein is programmed to
find and bind to almost any desired target sequence, by giving it a piece of RNA to guide its search. 43

CRISPR discoverers won a Nobel Prize in 2020 44. CRISPR is improving at an extremely rapid pace, for instance,
the popular CRISPR tool is CRISPR-Cas9 but it has been recently reported that CRISPR-Cas3 is even more
efficient. 45
Prof. K.C. Bansal, former Director, National Bureau of Plant Genetics Resources, ICAR, notes that:
Genome editing has emerged as a game changer. Research has shown that certain genome-edited
crops are similar and indistinguishable from the ones developed through random metagenesis or
naturally occurring mutations and there is no foreign DNA present in the final product. In fact, two
such genome-edited crops, tomato and soyabean, have already been approved for commercialization.
We must use these novel technologies in crops like oilseeds and pulses for raising productivity levels
and for developing new varieties resistant to heat, drought stresses, and pests and pathogens. Efforts
are already in progress in India for developing new genome-edited crop varieties both in public
and private sector laboratories. 46

It is for reasons such as this that on 7 February 2022, the Forbes included gene technology as one of the five
technologies “that will change the future of the human race”. 47
At a fundamental level, gene modification including recombinant DNA technology and gene editing is essentially
no more than a way to speed up evolution. As noted in Nature:
[S]election, in which organisms that exhibit specific traits are chosen to breed subsequent generations,
has been limited to naturally occurring variations. In recent decades, however, advances in the field
of genetic engineering have allowed for precise control over the genetic changes introduced into
an organism. Today, we can incorporate new genes from one species into a completely unrelated species
through genetic engineering, optimizing agricultural performance or facilitating the production of
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Emmanuelle Charpentier and Jennifer Doudna were awarded the 2020 Nobel Prize in Chemistry for their work on CRISPR-Cas9—a
method to edit DNA.
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valuable pharmaceutical substances. Crop plants, farm animals, and soil bacteria are some of the
more prominent examples of organisms that have been subject to genetic engineering. 48

During the selection involved in “typical” hybridisation (e.g. which was the staple of the Green Revolution),
genes from a single species are selected for improved characteristics. With GM technology there is no such
restriction. Transgenic GMOs are common, being those in which the genes from a different variety of life (such
as bacteria) are incorporated into a plant to achieved a desired property. Gene changes are known as “events”
which can impact a plant’s characteristics in relation to the biological or non-biological environment, human
consumption (e.g. fortification) or economics (e.g. productivity).

GM technology is not limited to plants

3.2

Our Party supports the best possible use of genetic engineering to improve the health and prosperity of all
Indians. In addition to crops, this includes improvements to livestock and in animal and human medicine
(including in public health, such as the development of vaccines).
Livestock improvements, in particular, can be a huge step forward for India:
Although farmers have bred particular varieties of livestock … for thousands of years to maximize
desirable qualities, genetic engineering allows a more rapid introduction of specific qualities that may or
not occur naturally in the animals. … Producers benefit by having disease-resistant, increasingly
productive, or fast-growing animals. … Consumers benefit from more nutritious, vitamin-enriched
meat, as in the case of pigs that are engineered to produce omega-3 fatty acids through the expression
of a roundworm gene.
In 2015, the FDA stated that a type of salmon called AquAdvantage, genetically modified to grow
twice as fast as conventional Atlantic salmon, was safe for human consumption, the first time a
genetically engineered meat was approved by the organization. 49

This Paper will, however, focus mainly on GM technology in agricultural crops.

GM crops approved across the world

3.3

The first GM crop, a modified tomato (the Flavr Savr tomato), was approved by FDA in the USA in 1992 after
applying time-consuming experimental protocols to confirm biosafety. In 1994, the European Union approved
genetically modified tobacco in France. Since then, innumerable other GM crops have been approved. As at 16
February 2022, 540 genetically modified organisms including foodcrops have been approved globally by various
regulators 50. These include: alfalfa, apple, Argentine canola, bean, carnation, chicory, cotton, cowpea, creeping
bentgrass, eggplant (brinjal), eucalyptus, flax, maize (corn), melon, papaya, petunia, plum, Polish canola, Poplar,
potato, rice, rose, safflower, soybean, squash, sugar beet, sugarcane, sweet pepper, tobacco, tomato and wheat.
Dozens more are under various stages of trials and testing.
Agricultural science uses the tools of breeding, selection and GM technology to develop plant varieties that are
desired by markets – mainly for improved productivity. The goal of these efforts is to create crops that are
better-adapted to specific regions and provide resistance to common diseases and pests. While productivity
improvements still come mostly from “old-fashioned” hybridisation, GM uses productive plants to insert even
more desirable properties. Most GM development deals with two main types of improvements 51, 52:
•
•

resisting biological enemies such as pests, weeds, bacteria, fungi, and viruses harm productivity; and
improving non-biological factors such as ability to deal with the climate (e.g. low rainfall) or the nature
of the soil (e.g. nitrogen or other deficiency), or the ability to photosynthesise sunlight.
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The society is not interested just in productivity. Other types of desired qualities in which GM technology is
being applied include:
•
•

cosmetic and pretty things, e.g. better ornamental flowers, mushrooms that don’t brown, flowers that
last longer; tastier food; and
Health-related improvements, e.g. nicotine in tobacco, more nutritious (fortified).

An outline of the GM traits developed so far and under development, is provided below.

3.3.1

Traits that resist biological enemies

The desire to resist or otherwise defeat the biological enemies of crops is a huge driver of GM technology. No
crop – whether hybrid or GM – has a perfect answer to this problem because an arms race is always underway:
insects and weeds have their own ability to evolve and fight back. GM crops that aim for such traits inevitably
face diminishing returns: at some stage, each GM variant ultimately fails and new ones are need to be introduced
(if feasible). This battle is similar to the battle to develop antibiotics in the face of evolving antibiotic-resistance
in bacteria.
GM varieties that resist biological enemies include:
•

Herbicide Tolerant (typically through expression of a glyphosate-tolerant form of the plant enzyme 5enolpyruvylshikimate-3-phosphate synthase (EPSPS) isolated from the soil bacterium Agrobacterium
tumefaciens, strain CP4) – these are HT varieties:
HT crops

Countries approved in

Alfalfa

US

Canola

Australia, Canada, USA

Cotton

Argentina, Australia, Brazil, Colombia, Costa Rica, Mexico, Paraguay, South Africa, US,

Maize/corn

Argentina, Brazil, Canada, Colombia, Cuba, European Union, Honduras, Paraguay,
Philippines, South Africa, US, Uruguay,
Argentina, Bolivia, Brazil, Canada, Chile, Costa Rica, Mexico, Paraguay, South Africa, US,
Uruguay,
Canada, USA

Soybean/soyabean
Sugar Beet

•

Insect resistant (generally through expression of the insecticidal protein Cry1Ab from Bacillus thuringiensis)
– these are Bt varieties:
Bt crops

Countries approved in

Cotton

Argentina, Australia, Brazil, Burkina Faso, China, Colombia, Costa Rica, India, Mexico,
Myanmar, Pakistan, Paraguay, South Africa, Sudan, US,
Bangladesh, Philippines

Eggplant/
brinjal
Maize/corn
Poplar

•

Argentina, Brazil, Colombia, Mexico, Paraguay, Philippines, South Africa, Uruguay, US,
China

Virus resistant (conferred by insertion of a coat protein (CP) gene from the virus). These include:
Virus resistant
crops
Squash

Countries approved in

Potato

Canada, USA

Papaya

China, USA

US

Most first-generation approved GM crops have been designed to fight biological agents, with HT varieties being
dominant, followed by Bt varieties. According to the Canadian Biotechnology Action Network, in 2018 88% of
the world’s GM crops were herbicide-tolerant. HT crops were grown in 2018 on 409.7 million acres around
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the world. 53 These include crops with both insect and herbicide tolerance (e.g. HT Bt cotton). Of the remainder,
most are insect tolerant alone (e.g. Bt cotton).

Pictured above: Philippines farmers with GM corn (maize) 54

3.3.2

Traits with other characteristics

This includes traits that improve non-biological (abiotic) characteristics. Such GM crops generally do not face a
fight-back from Nature. Traits that such crops have include: Altered fatty acid composition (by inserting the gene
for ACP thioesterase from the tree Umbellularia californica); faster maturation; reduced water use; ornamental
modifications; extended shelf life, improved photosynthesis, improved biosequestration capability, improved
nutritional value (e.g. Vitamin enrichment (Golden rice with Vitamin A); toxin reduction, stress resistance and
many others. Illustratively:

53

Non-HT/Bt crops

Change in composition

Countries approved in

Apple

USA

Golden Rice

Remove enzyme that browns
apple on exposure to oxygen
Increased Vitamin A

Soybean/soyabean

Increased oleic acid production

Australia, Canada, New Zealand, USA and
the Philippines
Argentina, Canada, USA

Soybean/soyabean

Stearidonic acid production

Canada, USA

Canola (quality of fat)

High laurate canola

Canada, USA

Canola (quality of fat)

Phytase production

US

Maize

Increased lysine

Canada, USA

Carnation (ornamental)

Modified flower colour

Petunia

Modified flower colour

Australia, Colombia, European Union,
Japan, Malaysia, Norway
China

Rose

Modified flower colour

Australia, Colombia, Japan, USA

Maize/corn

Drought tolerance

Canada. USA

https://cban.ca/wp-content/uploads/GM-Crops-and-Herbicides-Nov2018.pdf

54 Picture sourced from the online article: 21 July 2021 article: ‘All positives’: 17 years after GM corn introduction, the Philippines shows
sharp increase in output and household incomes — with the poor benefiting the most,
https://geneticliteracyproject.org/2021/07/21/all-positives-17-years-after-gm-corn-introduction-the-philippines-shows-a-sharp-increasein-output-and-household-incomes-with-the-poor-benefiting-the-most/
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Non-HT/Bt crops

Change in composition

Countries approved in

Sugar Cane

Drought tolerance

Indonesia

Pictured above: GM apple approved in the USA in 2017 – the apple doesn’t brown when exposed to oxygen 55

As noted from all these tables, only one GM crop is currently approved in India: Bt cotton (approved in
2002) while the world has gone far ahead.

3.4

Current GM and gene editing developments in India

Despite not having much to show in terms of approvals, the report, Agriculture Biotechnology Annual – 2021 (1
November 2021) by the Global Agriculture Information Network (GAIN) 56 shows that the following GM
varieties are under development in India:
Several Indian seed companies and public sector research institutions are developing GE crops (more
than 85 plant species), for pest resistance, herbicide tolerance, abiotic stress tolerance, nutritional
enhancement, and nutritional, medicinal, or metabolic phenotypes. The crops being developed by
public sector institutions include bananas, cabbage, cassava, cauliflower, chickpeas, cotton,
eggplant, rapeseed/mustard, papayas, peanuts, pigeon peas, potatoes, rice, sorghum,
sugarcane, tomatoes, watermelon, and wheat. Private seed companies are focusing on crops like
cabbage, cauliflower, chickpeas, corn, cotton, mustard/rapeseed, okra, pigeon peas, rice, and tomatoes”.

In a video released on 25 January 2022, Dr Vishwanathan Chinnusamy at the Indian Agriculture Research
Institute notes, in relation to gene editing efforts underway in India:
Fresh water scarcity rising day and night temperature increasing soil salinity are the major problem for
rice cultivation hence the target traits include genetic improvement in water use efficiency nitrogen use
efficiency grain quality and productivity under abiotic stress conditions. Currently we are working on
improvement of water-use efficiency and drought and salt stress tolerance in rice by using genome
editing. … We have developed genome-edited mutants of drought and salt tolerant genes in a mega
rice cultivar MTU 1010 (Cotton Dora Sannalu). This mutant is free from foreign DNA and it uses about
25 percent less water and tolerant to drought and salt stress. This is expected to increase water
productivity, nutrient productivity, and yield under drought and salt stress environment. 57

In the same video, Dr Naveen C. Bisht of the National Institute of Plant Genome Research notes:
With rising incomes and changing food habits consumption of edible oils has been rising over the years.
India heavily depends on imports to make two third of its edible oil demand… The use of advanced
biotechnological approaches like genome editing will provide novel opportunities for both improving
productivity and reducing the oil imports of the country. Using CRISPR-based genome editing my lab is
focusing on improvement of nutritional oil quality through the development of transgene-free canolaquality mustard lines. We have developed improved lines showing precise editing of multiple
candidate genes that are involved in glucosinolates and fatty acid composition in Indian oilseed mustard.
In addition, we are also working on a number of parameters of biotic stress which continuously
threaten and impact the productivity of this important crop. Thus, gene editing tools provide us with
several opportunities for raising the productivity levels as well as oilseed quality of oilseed mustard in
the global market. (ibid)
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Also, in that video, Dr Siddharth Tiwari, Scientist at the National Agri-food Biotechnology Institute notes:
Application of innovative new breeding approaches such as genome editing is important for the
nutritional improvement of banana. … The application of conventional breeding for genetic
improvement of banana is difficult due to technical reasons. Hence we are applying genome editing to
overcome Vitamin A micronutrient deficiency which is the leading cause of preventable blindness,
growth retardation and decreased immunity. We have successfully edited a gene of carotenoid
biosynthesis pathway in banana for enhanced accumulation of beta-carotene required for Vitamin A
synthesis in humans – that is up to six fold in the fruit pulp as compared to unedited control plants. (ibid)

Clearly, the only obstacle in India to mass-production of GM foods is the government. Our scientists are doing
their best.

3.5

Cultivation of GM crops across the world, and profitability

According to Wikipedia, by 2016, GM crops were planted on 185.1 million hectares globally or 12% of global
cropland 58. Cropland under GM would have been much greater had anti-science activists not created disruption
across the world, leading to political obstacles on the adoption of the technology.
The US leads the world in adoption of GM (Figure 3.2).

Figure 3.2: Adoption of GM technology in the USA, 1996-2014 59

Canada and Australia are among the more active GM adopters. For instance, over 99.5% of the cotton grown in
Australia is genetically modified. The GM cotton plants in Australia are either herbicide tolerant, resistant to
major insect pests such as bollworm, or both. 60

3.5.1

Limitations of GM: the arms race

As noted earlier, crops that are selected (either by traditional farming, hybridisation, or through GM technology)
for their superior ability to fight natural biological enemies inevitably face Nature’s “arms race”. This imposes a
limit on the duration of the high productivity period of such crops, with an initial boost typically followed by a
slow-down. The diminishing returns to productivity from each incremental scientific improvement in agriculture
are schematically depicted in Figure 3.3.
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Figure 3.3: Schematic depiction of diminishing returns to each modern technology

As far as farmers are concerned, for the duration when the GM traits are effective, they can earn good profits.
Making good profits and with productivity GM crops is extremely desirable both for farmers and society even if
such a boost is limited to, say, ten years. The market can decide when to use a particular variety and when to
switch to other options. These limitations do not in any way justify a moratorium on GM crops.
Illustrative practical consequences of this arms race are outlined below.
a) Bt traits require constant updation
Bt in cotton protects it against lepidopteran pests – particularly, the American bollworm (ABW). Population
geneticists had predicted that resistance of these crops to insect pests would not last. To prolong the life of the
Bt trait, it was suggested that a refuge of non-Bt plants be grown 61. This probably did not happen adequately
everywhere, but Nature fights back anyway, so the bollworm soon became partially resistant, even though it still
is under pressure from Bt plants today. But ABW is not the only pest that attacks cotton. Susceptibility to
whitefly and jassids are huge problems. Whitefly also spreads cotton leaf curl-causing Gemini viruses.
Illustration 1: [In India] In November 2009, Monsanto scientists found the pink bollworm had become resistant
to the first generation Bt cotton in parts of Gujarat. Monsanto responded by introducing a second generation
cotton with multiple Bt proteins, which was rapidly adopted. But this, too, requires updation.
Bt cotton seeds came to India from a global seed company—Monsanto—in association with an Indian
partner, Mahyco. However, recently, a dispute between the centre and Monsanto has resulted in the
company’s decision to withhold the launch of Bollgard-III. In 2017, farmers in Maharashtra suffered
due to the Pink Bollworm, a pest that has developed resistance to Monsanto’s second generation
biotechnology Bollgard-II seed. It should not be repeated in Gujarat. They must try to get access to the
next stage technology of Bt cotton, namely Bollgard-III. The current dispute over trait fees of MMB
with its licensees needs to be resolved in an agreeable manner so that farmers do not suffer. Else, there
is danger that the gains of the cotton revolution that Gujarat reaped during 2002–17 could disappear. 62

It appears that Bayer has re-applied in December 2021:
In late 2016, Monsanto withdrew an application seeking approval from New Delhi for the GM variety
Bollgard II Roundup Ready Flex (RRF). Bayer, which bought Monsanto in 2018 for $63 billion, has
resubmitted the application for Bollgard II RRF. 63

Illustration 2: [In the USA] Cotton bollworm/corn earworm has slowly fed its way through the parade of Bt
proteins seed companies have brought to market. Southern entomologists are watching resistance pressure

61 https://geneticliteracyproject.org/2020/06/09/insect-resistant-bt-cotton-failed-in-india-claims-unprecedented-study-prominentgeneticist-says-report-by-anti-gmo-authors-designed-to-seed-doubt-about-crop-biotech/
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mount against the lone remaining efficacious protein in corn and cotton, Vip3A. Farther north, the Western corn
rootworm has evolved resistance to four Bt proteins on the market that target it, and the next generation of traits
have been slow to reach market. 64
Illustration 3: This Paper discusses glyphosate in a separate chapter but just like insects develop resistance to Bt,
weeds develop resistance to herbicides. In some cases, glyphosate is less effective now than it was originally:
By 2006, Culpepper had confirmed the country’s first glyphosate-resistant Palmer amaranth plant, a
biological superspreader of a species. “We’ve had herbicide resistance in agriculture for longer than I’ve
been here, but most of the resistance we saw before this didn’t change the world of agriculture,” he
said.
The International Survey of Herbicide-Resistant Weeds now estimates that 165 weed species are
herbicide-resistant today in the U.S. alone. At least one weed, waterhemp, is now capable of tolerating
six different herbicide modes of action in certain populations.
Even the advent of traits with tolerance to older herbicides, such as dicamba resistance and 2,4-D
resistance, hasn’t slowed the march: After just four years of dicamba-tolerant crop acreage, Tennessee
scientists confirmed dicamba-resistant Palmer amaranth in 2020, with 2,4-D resistance suspected, as
well.
For many public scientists, tracking this resistance has become a full-time job. For many farmers, weed
resistance has rolled back the clock on conservation tillage and increased herbicide use. 65

As far as India is concerned, the fact that there will be an ongoing arms race in Nature for all specialist varieties
is just one of many factors to be taken into account. Agriculture science must be allowed unhindered play to deal
with all such challenges, and farmers must be left free to choose based on the best information they can get – for
which a co-regulatory model can require transparent disclosure of the costs and benefits of each
technology/trait.
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4.

GM regulator y issues in India

This chapter discusses GM-related regulatory issues in India and proposes a fit-for-purpose regulatory system for
India.

4.1

The forgettable history of GM “approvals” in India

Nations like India – with serious food security issues – and some of the most capable scientists in the world,
should have been at the forefront of GM technology revolution. But as with almost everything else, it is the USA
(with already abundant food) that has innovated in biotechnology over the past 50 years, drawing some of the
best Indian scientists to its labs. As this Party’s adviser Sanjeev Sabhlok wrote in his 2009 book, Breaking Free of
Nehru:
Free Societies are Human Magnets: Ask of a society what its net balance of migration is and you’ll get a
sense of its level of freedom. Does the society attract more migrants, or do more of its citizens leave it?
In this way, freedom comes closest to being measured objectively through its effect on the
physical flow of people from a lower to higher levels of freedom. We can predict this flow with
almost the same precision with which we predict the flow of water which flows, instead, from a higher
to a lower level. 66

4.1.1

Low levels of freedom and poor governance are the hallmarks of India

We can understand India’s Third World performance in almost every field only if we set its policies in the
broader global context of liberty. India ranks close to the bottom in the world on all indicators of freedom and
good governance (table below from SBP’s manifesto 67). India’s extreme levels of poverty are entirely voluntary:
attributable to its own conscious choices and actions. First socialism, now scientific obscurantism.
Indicator

Rank

Source

Year

FREEDOM
Press Freedom Index

138/180 Reporters Without Borders

2018

Index of Economic Freedom

130/180

Heritage Foundation

2018

Human Rights Risk Atlas 2011

180/197

Maplecroft

2011

Gender Gap Index

108/144

World Economic Forum

2017

Global peace indicator

137/163

Institute for Economics and Peace

2017

81/180

Transparency International

2018

Per capita GDP

139/187

International Monetary Fund

2018

Global hunger index

100/119

International Food Policy Research Institute

2017

Global Competitiveness Index

40/137

World Economic Forum

2018

World Competitiveness Scoreboard

44/63

IMD International

2018
2018

GOVERNANCE
Corruption Perception Index
ECONOMY

Ease of doing business

100/190

World Bank

Global Innovation Index

60/127

Index of Globalization

101/209

INSEAD, World Intellectual Property Organization, Cornell2017
University
KOF Swiss Economic Institute
2018
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Sanjeev Sabhlok (2008), Breaking Free of Nehru, Anthem Press: http://sanjeev.sabhlokcity.com/book1/BFN-fullbook.pdf
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http://swarnabharat.in/Documents/SBP-manifesto-draft.pdf
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Indicator
IT Industry Competitiveness Index

Rank
34/66

Source
BSA Global Index

Year
2011

Economist Intelligence Unit

2013

131/188

United Nations

2017

177/180

Yale University

2018

QUALITY OF LIFE
Where to be born index
Human Development Index

66/80

ENVIRONMENT
Environmental Performance Index

The history of India’s GM “approvals” is particularly shameful. Perhaps no better case study exists than India
to illustrate how ignorant and corrupt governments harm their own people and keep them perpetually
poor, hungry and malnourished.
Only a liberal party can get India out of its misery. That is why SBP is fighting for liberty and good governance: a
fight that will not end only by liberating farmers; all Indians must be liberated from unnecessary government
control – and the government should be put back in its right place: as a night watchman, not our master.
Gandhiji was absolutely right about this when he said (cited quotes from Fisher, Louis, ed, The Essential Gandhi,
Vintage Books, New York, 1962):
Government that is ideal governs the least. It is no self-government that leaves nothing for the
people to do. (p.196).
I look upon an increase of the power of the State with the greatest fear because, although while
apparently doing good by minimising exploitation, it does the greatest harm to mankind by destroying
individuality which lies at the root of all progress. (p.304)

We now turn to specific regulatory failures in India.

4.1.2

Bt cotton, 2002

A couple of decades ago, some of India’s brightest gene scientists took the genes of a commonly found soil
bacteria Bacillus thuringiensis to produce a GM crop with proteins that repel specifically the Fruit and Shoot
Borer. These plant proteins are entirely harmless to humans and most other animals. India fully tested Bt cotton
and approved it on 26 March 2002.
This crop has contributed to dramatic improvement in cotton production in India (Figure 4.1). At present, “Bt
cotton accounts for 95 percent of India’s cotton production, estimated at 28 million bales (480-lbs. bales) in
marketing year (MY) 2020/2021 (August-July), of which 6 million bales were exported”. 68 Farmers’ welfare has
improved even though India’s overall cotton productivity still remains extremely low.

68

https://apps.fas.usda.gov/newgainapi/api/Report/DownloadReportByFileName?fileName=Agricultural%20Biotechnology%20Annual_
New%20Delhi_India_10-20-2021
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Figure 4.1: The dramatic increase in cotton output in India, partially explained by a significant uptake of Bt cotton 69

The government approval for Bt cotton in 2002 did not come easily. Anti-development activists had even then
planted their anti-national tent with their canard-generating machines. 70
Illegal Bt cotton cultivation in Gujarat during the 2001 growing season and beyond 71 probably contributed to the
approval but perhaps also Sharad Joshi threatened mass civil disobedience given the endless delays. When
approval finally came, he was delighted – as reported in New Scientist on 28 March 2002:
“This is like the fall of the Berlin Wall for Indian agriculture,” Sharad Joshi, founder of the
Maharashtra-based farmer’s organisation Shetkari Sanghatana, told New Scientist. “Farmers have been
deprived of new technology for a long time but now they will have access to it. 72

But Sharad Joshi spoke too soon. The GM wall had not really come down: a small crack had formed. The antifarmer laws remained intact and within years many other GM restrictions surfaced, e.g. regarding Bt brinjal, GM
mustard and HT Bt cotton.
According to the 1 November 2021 report, Agriculture Biotechnology Annual – 2021, by the Global Agriculture
Information Network (GAIN): “In India, Bt cotton remains the sole GE crop approved for commercial
cultivation. Vegetable oils derived from GE soybeans and canola, and soybean meal (for a limited time),
are the only products approved for import” 73. The November 2021 GAIN report also notes:
Policy uncertainty and delays in the regulatory approval system severely constrain the advancement of
research on GE crops to the product development stage, both in the private and public sectors. Sources
indicate that companies involved in developing GE crops are suspending research and
development efforts and/or are exploring commercialization in other countries (e.g., Bt eggplant
in Bangladesh and Philippines).

69 K. R. Kranthi and Glenn Davis Stone (2020), “Long-term impacts of Bt cotton in India”: https://cpb-usw2.wpmucdn.com/sites.wustl.edu/dist/4/945/files/2020/06/kranthi_stone_2020_nature_plants_0.pdf (many eminent scientists of India
disagree with many the findings of this paper. Illustratively, Deepak Pental’s 9 June 2020 piece, “Insect-resistant Bt cotton failed in India,
claims study. Geneticist says anti-GMO authors designed research to seed doubt about crop biotech” at
https://geneticliteracyproject.org/2020/06/09/insect-resistant-bt-cotton-failed-in-india-claims-unprecedented-study-prominentgeneticist-says-report-by-anti-gmo-authors-designed-to-seed-doubt-about-crop-biotech/. Our Party’s position takes into account all this
information.
70

See the 2000 debate between Vandana Shiva and CS Prakash on Bt cotton: https://www.youtube.com/watch?v=u1SjjfIGo7E
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https://timesofindia.indiatimes.com/india/Centre-warns-and-watches-as-Bt-cotton-takes-over/articleshow/172951.cms
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https://www.newscientist.com/article/dn2105-india-gives-go-ahead-to-gm-crops/
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https://apps.fas.usda.gov/newgainapi/api/Report/DownloadReportByFileName?fileName=Agricultural%20Biotechnology%20Annual_
New%20Delhi_India_10-20-2021
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The ruling National Democratic Alliance (NDA) government remains indecisive on GE product
approvals. The existing policy environment creates significant uncertainty and discourages investment in
agricultural biotechnology research and development (R&D) in India. Should the Indian government
move in the near-term to approve GE crops, through a science-based regulatory assessment, then
besides Bt eggplant and GE mustard there are three other crop events ready; including a stacked
herbicide tolerant (HT) Bt cotton event, HT corn, and another Bt eggplant event. Sources inform that
most of the event developers have withdrawn or placed on hold the pursuit of approvals because of the
policy stalemate.

Effectively, biotechnology in India has come to a grinding halt since 2002 despite a few valiant biotechnologists
continuing their research.
Why has GM cotton by Indian farmers uptake been so high?
The following extract from a 2016 article by Aneela Mirchandani is illuminating:
Many people imagine that Indian farmers were growing native cotton using thousands-of-years-old
traditions before GM cotton dragged modernity in. This is not the case. Most farmers had moved
beyond native cotton because its short fiber length and low yield makes it unsuitable for what the
market demands — raw cotton that can feed high-volume mechanized production of fabric. Most were
already growing modern hybrids, with high yields and large bolls — that were also unfortunately
more susceptible to pests. In the 1990s, before GM cotton came into the market, farmers all over the
country were fighting a serious infestation of cotton bollworms. Sometimes, Ganesh told me, especially
given long stretches of cloudy weather, farmers would lose more than half their cotton to it, and
could not harvest enough to cover their costs.
They had resorted to using lethal doses of chemical pesticides in order to vanquish it. Due to overuse,
bollworms had become resistant to four generations of insecticides. “Endosulfan,
Monocrotophos, Cypermethrin, Quinalphos, and Decametherin,” Ganesh reads off the names of the
cocktail they sprayed.

Pictured: Bollworms used to consume half the crop of cotton before GM came to the scene

The Indian farmer is not the ignorant fool that anti-GM activists make him out to be. He might well be illiterate
or semi-literate but is more aware of the technical details that apply to his occupation than they are. If ever any
better technology arrives, the Indian farmer will be the first to switch to it. Swatantra Bharat Party is committed
to everyone’s liberty to pursue their occupation using any technology that is safe. We don’t “promote” GM
technology but insist on technology freedom.
The K. R. Kranthi (2020) paper cited above (key findings of which have been vigorously disputed by other
scientists 74) raises concerns regarding India’s low productivity in cotton. India’s cotton productivity (500 kg/ha)

74 Illustratively, Deepak Pental’s 9 June 2020 piece, “Insect-resistant Bt cotton failed in India, claims study. Geneticist says anti-GMO
authors designed research to seed doubt about crop biotech” at https://geneticliteracyproject.org/2020/06/09/insect-resistant-bt-cottonfailed-in-india-claims-unprecedented-study-prominent-geneticist-says-report-by-anti-gmo-authors-designed-to-seed-doubt-about-cropbiotech/.
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is dramatically lower than China’s, which is close to 1800 kg/ha. Suggestions in this regard include: high-density
planting, an agronomic practice implemented in China; and “broadening the genetic base of G. hirsutum
germplasm by introgressions from exotic high-yielding determinate types, desi cottons, and wild species” 75.
Without going into the merits of the Kranthi paper (let scientists continue their debates), the fact remains that
GM is not and will never be the sole answer to farmers’ or India’s problems. Productivity improvements
require a suite of actions and a change in incentives. But to stop GM options is the worst possible outcome for
everyone.

4.1.3

Bt brinjal, 2009 – approved by the regulator but not allowed to be used

Mahyco, an Indian seed company based in Jalna, Maharashtra, developed Bt brinjal and applied for approval.
The GEAC (India’s statutory regulator) concluded after extensive studies from 2000 to 2009 that Bt brinjal is
safe for humans 76. As Prof. Govindarajanpadmanaban, former director of the Indian Institute of Science and
honorary professor of biochemistry explained in 2010:
Why is Bt brinjal safe? First, more than 100 times the amount present in the vegetable has been
given to rats and shown to be non-toxic. Plus, the small amount of Bt protein present in the
vegetable is degraded during cooking. Even if some amount stays, it is then degraded in the acidic
stomach. The human gut does not have a receptor for Bt protein and even if it survives cooking
and the acid in the stomach, it cannot enter. 77

Essentially, since our gut has no specific receptor for Bt protein, it is broken down by the stomach into
component dipeptides and amino acids for absorption in the blood stream to be used as building blocks by
the body. Further, since brinjal is always consumed after cooking, even further degradation of the protein
occurs before it enters the stomach.
After its conclusions about biosafety had been finalised, all that the GAEC needed to do was to exercise its legal
powers and issue the approval. It was fully empowered to do so. The 5 December 1989 “Rules for the
Manufacture, Use/ Import/ Export and Storage of Hazardous Micro Organisms/ Genetically Engineered
Organisms Or Cells” under the Environment Protection Act, 1986 are clear as day about this:
(1) Genetic Engineering Approval Committee (GEAC):
This committee shall function as a body under the Department of Environment, Forest and Wildlife for
approval of activities involving large scale use of hazardous microorganisms and recombinants in
research and industrial production from the environmental angle. The Committee shall also be
responsible for approval of proposals relating to release of genetically engineered organisms and
products into the environment including experimental field trials. 78

But the GAEC, chaired by an IAS bureaucrat, is not an independent regulator. It allowed politics to enter the
picture. It chose to “report” its results to the then Minister (Jairam Ramesh) prior to announcing their approval.
That was a bad idea. It allowed Jairam Ramesh to go well outside the scope of his powers and to place a
moratorium on 9 February 2010 on Bt brinjal. 79 The arguments he made to justify his decision were frivolous,
without any merit, and entirely political.
As summarised by Vivian Fernandes in FirstPost on 14 May 2019:
A baingan or brinjal with a foreign (cry1Ac) gene toxic to the fruit and shoot borer is no different from
a conventional brinjal, the Genetic Engineering Approval Committee (GEAC) had said after two
levels of bio-safety research level trials running into a few years. The gene was extracted from a
commonly-occurring soil-bacterium, Bt for short. At its meeting in October 2009, it recommended the

75 https://geneticliteracyproject.org/2020/06/09/insect-resistant-bt-cotton-failed-in-india-claims-unprecedented-study-prominentgeneticist-says-report-by-anti-gmo-authors-designed-to-seed-doubt-about-crop-biotech/
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http://sanjeev.sabhlokcity.com/gm/GEAC-Oct2009-Bt_brinjal_highlights.pdf
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https://indianexpress.com/article/opinion/columns/chicken-on-eggplant/

http://www.geacindia.gov.in/resource-documents/biosafety-regulations/acts-and-rules/Rules-for-the-manufacture-use-import-exportand-storage-1989.pdf
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https://www.thehindu.com/news/national//article60640747.ece

35

Bt brinjal for mass cultivation finding it to be safe for humans and animals. But for political reasons,
Environment Minister, Jairam Ramesh, put the decision on hold. 80

It was great arrogance and misuse of his office for the Minister to over-rule India’s best scientists and ignore the
fact that Bt brinjal had been invented in India – a matter of great national pride; and fully tested. Initially it seems
that the Minister’s idea was to undertake further testing. But on 11 June 2019, Mr P. Ananda Kumar noted in a
private email:
Former Prime Minister Dr Manmohan Singh convened a meeting of four of his cabinet ministers in
February, 2010 to discuss the issue of Bt-brinjal. The notification issued after the meeting
mentioned that the moratorium on Bt brinjal stands. However, a fresh look by MoEF into the Btbrinjal matter was suggested. Subsequently, GEAC formed a 17-member committee headed by Dr
V.L. Chopra to examine all aspects of Bt-brinjal and suggest any additional tests, if required. The
committee met and felt that adequate tests have been conducted and endorsed the
recommendation of GEAC. If I recollect clearly, only one member, presumably from Ayush
differed. 81

Clearly, the Minister was duly informed by experts that further tests are not required. Despite that, the science
was sidelined. On 16 July 2010, a lame attempt was made to downgrade the GEAC by calling it the Genetic
Engineering Appraisal Committee. (But no changes were made to the its powers, which are clear as day: to
approve GM crops. 82) There was also some loose talk by the Minister about an allegedly “independent” National
Biotechnology Regulatory Authority in the future – which is entirely unnecessary since we need a co-regulatory
model, instead, for genetic engineering, given the lack of any biosafety issues for 30 years.
Twelve years later, the moratorium is still in place. The then Prime Minister Manmohan Singh was a
purportedly a strong supporter of GM. In an interview with Science on 24 February 2012 he said, “[W]e must
make use of genetic engineering technologies to increase the productivity of our agriculture.” 83 But he was a
puppet of Ms Sonia Gandhi and her extra-constitutional National Advisory Council. So he did nothing.
In the meantime, Bangladesh has approved India-invented Bt brinjal. A study conducted by the International
Food Policy Research Institute (IFPRI) has conclusively proven that not only is Bt brinjal perfectly safe (exactly
what India’s regulator had found in 2009) but its commercial application has helped to dramatically increase
farmers’ incomes (by 55 per cent) and reduce pesticide poisoning of farmers by a third. The IFPRI study was a
joint study with the Bangladesh government. Since the Bangladesh government had thoroughly confirmed
human safety prior to regulatory approval for release in 2013, the IFPRI’s data on pesticide use led their Minister
to say that the Bangladesh government has ensured that the improved GM varieties do not harm human or
environmental health. 84 There are around 200,000 farmers deaths each year 85 from excessive use of pesticides,
with most of these deaths in developing countries like India. The fact that Bt brinjal has allowed a reduction
in pesticide use in Bangladesh means that thousands of farmers’ lives have probably been saved.
By 2018, 17 per cent of Bangladesh’s brinjal farmers had adopted Bt brinjal and this uptake is increasing every
year 86. Arif Hossain, director of Farming Future Bangladesh wrote on 26 May 2019 in The Wire:
The … study … found that the net returns per hectare were $2,151 (1.5 lakh Indian rupees) for Bt
brinjal as opposed to $357 (25,000 Indian rupees) for non-Bt brinjal, meaning Bt brinjal farmers were
earning six-times as much as their non-Bt counterparts per year. 87

80 https://www.firstpost.com/business/haryanas-bt-brinjal-row-govt-must-allow-farmers-to-have-access-to-technologies-in-agricultureto-dissuade-illegal-use-of-seeds-6621821.html
81

In a private email.

http://www.geacindia.gov.in/resource-documents/biosafety-regulations/acts-andrules/MoEF_gazette_notification_GSR_613E_Change_of_GEAC-Approval_to_Appraisal.pdf
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83 Bagla, Pallava (2012), Negative Report on GM Crops Shakes Government’s Food Agenda, Science, 17 August 2012, New Series, Vol.
337, No. 6096, p. 789, https://www.science.org/doi/abs/10.1126/science.337.6096.789
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https://allianceforscience.cornell.edu/blog/2019/03/study-confirms-gmo-eggplant-cuts-pesticide-use-bangladesh/
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https://www.aljazeera.com/news/2017/03/200000-die-year-pesticide-poisoning-170308140641105.html
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https://www.frontiersin.org/articles/10.3389/fbioe.2018.00106/full
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In July 2021, the Philippines accorded approval to Bt brinjal. 88
4.1.3.1 Bt brinjal must be immediately approved and the 2010 GM moratorium must go
Our Party’s position is simple: We consider that Bt brinjal has been fully validated technically by
India’s regulator and is being blocked purely for political reasons – or maybe out of ignorance,
arrogance and spite for science. Farmers who break the moratorium today are compliant with the spirit of the
law and principles of good policy. None of the “reasons” the government might provide (it has kept a studious
silence) for continuing with the GM moratorium can stack up in any Court of law. The moratorium is basically
unconstitutional, ultra vires, an illegitimate exercise of power by the People’s servant: the government. SBP’s Feed
India civil disobedience movement is on the right side of history.
Our Party refuses to accept an unjust dictate which suffocates the use of a technology that was invented by
India’s own scientists, fully tested and proven to be safe and declared ready to approve – then adopted on a large
scale in Bangladesh, and approved also in Philippines.
The “approval” process of India is therefore a sick joke – it smells of dirty politics and bigotry, not rational
scientific consideration of the facts. The following words of Gandhi resonate under the current situation:
Submission [...] to a state wholly or largely unjust is an immoral barter for liberty [...] Civil resistance is a
most powerful expression of a soul’s anguish and an eloquent protest against the continuance of an
evil state (p.165, Fisher, cited earlier).

Farmers have waited for many years, hoping that the Ministry of Environment, Forest and Climate Change
(MoEFCC) would go by the scientific facts. Unfortunately, our policy makers repose more faith in Vedic
vimanas and Ganesha’s creation through cosmetic surgery than in our scientists – whom they would prefer to
drive away to the USA if they could.
The farmers of India are not fools. They know that international regulators have long endorsed HT Bt
cotton, Bt brinjal, and a vast number of other GM crops. What is so special about India that our farmers
must be penalised by denying access to high productivity crops while farmers of developed countries can happily
grow (and profit from) the latest and best varieties – and in fact, export the product of these crops to India?

4.1.4

HT Bt cotton, 2015 – application for regulatory approval pulled

In 2016, Mahyco, Monsanto’s technology partner in India, withdrew an application 89 seeking approval for HT Bt
cotton after determining that the Indian regulatory environment was unsuitable. As such, the opportunity has
never been given to the GEAC to consider this seed. However, as reported by GAIN, HT Bt cotton is widely
available as a smuggled seed across India. 90
The fact remains that HT Bt cotton is one of the most widely used cotton seeds across the world. For instance,
in Australia, of the cotton currently grown in Australia, over 94% contains Bt technology and over 99% of this
contains herbicide-tolerant traits. 91 India’s farmers object to being criminalised for using technology that is
creating wealth for farmers in other countries.

4.1.5

GM mustard, 2017 – approved by regulator but not allowed to be used

Unlike Bt brinjal which was created by a private Indian company, GM mustard was innovated using Indian
taxpayer funds. A team of Delhi University scientists led by former vice-chancellor Deepak Pental developed
GM mustard and the GEAC approved it in May 2017. For those who talk in the language of “foreign”
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https://thewire.in/environment/why-bt-brinjal-is-a-hit-in-bangladesh
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https://theprint.in/india/whats-the-fuss-over-the-new-variety-of-gm-cotton-that-farmers-are-batting-for/257455/

90
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companies taking advantage of India (an entirely false concept that our Party rejects: we welcome foreign
investment subject to any national security considerations), that excuse would not apply to Bt mustard. Pental
was not even looking for royalty since NDDB had funded his research. But anti-science BJP government has not
cleared it for commercial use till now. This crop has successfully undergone all tests by regulatory authorities
who have recommended its commercial roll-out. But this one, too, is in cold storage.
The approval for the transgenic mustard for instance has come to a standstill. DHM-11 got clearance
from GEAC in 2017, but the then environment minister sent it back to GEAC for reconsideration.
GEAC ordered the developer to undertake more field tests, an activity inhibited by states reluctance to
grant NOCs for field trials. 92

4.2

All globally approved GM crops must be immediately allowed

Of course, the GM moratorium doesn’t claim that GM crops are not safe (for they are patently safe and proven
so, repeatedly). Instead, it is a strategy to kick the can down the road so politicians can avoid the hard yards of
refuting anti-development activists and taking the country along the reform journey.
The Kafkaesque situation today is that our governments are supporting farmers of foreign, wealthy
nations by importing GM soybeans and canola, and soybean meal, but GM technology is being denied
to our own farmers. If the decisions by Modi government are to be taken on the basis of ignorance and political
calculations, why not abolish the GEAC and shut down all science institutions in India? Let’s just all go back to
the poverty-stricken India of 2000 years ago and unwind everything that science has provided mankind. Let Mr
Modi throw into the Indian Ocean his Rs. 12 crore Mercedes car 93, for starters, and the mobile phone and TV he
uses. And let no there be no camera to take his photo henceforth.
As noted earlier, a vast number of GM crops have received regulatory approvals across the world, including 94:
alfalfa, apple, Argentine canola, bean, carnation, chicory, cotton, cowpea, creeping bentgrass, eucalyptus, flax,
maize (corn), melon, papaya, petunia, plum, Polish canola, Poplar, potato, rice, rose, safflower, soybean, squash,
sugar beet, sugarcane, sweet pepper, tobacco, tomato and wheat. Recently a sugarcane variety has been
developed in Brazil using CRISPR that has around 15% higher sugar content. This means the world can now
produce more sugar from the same amount of land, thereby reducing the need for land. 95
All of these must be freely allowed to be grown in India (the word “allow” itself is not applicable, as we will
shortly elaborate, because the government has no business to interfere unless something actually causes harm,
but one can, for the sake of discussion, tolerate this offensive term for now). Of utmost priority is Golden Rice.
In addition, all GM crops under investigation in India’s public sector organisations and by private seed
companies must be encouraged and expeditiously brought to market.

4.2.1

Smuggling of GM seeds: a consequence of regulatory failure

The obstruction by India’s governments of the use of GM crops by farmers has not gone well for the
government: its authority has been undermined in the process. The 1 November 2021 GAIN report (cited
earlier) notes 96:
Illegal Cultivation of Unapproved GE Events Continues Unabated: In 2017, following reports of
unapproved GE cotton, soybean, and eggplant events plantings, the Department of Biotechnology
(DBT) instituted the Field Inspection and Scientific Evaluation Committee (FISEC) to confirm the

92

https://ccs.in/sites/default/files/primer.pdf

https://timesofindia.indiatimes.com/auto/cars/read-all-about-prime-minister-modis-new-ride-rs-12-crore-mercedes-benz-maybachs650/articleshow/88538677.cms
93

94

https://www.isaaa.org/gmapprovaldatabase/eventslist/default.asp

95

https://www.futurefarming.com/crop-solutions/worlds-first-crispr-edited-sugarcane-developed-in-brazil/

96

https://apps.fas.usda.gov/newgainapi/api/Report/DownloadReportByFileName?fileName=Agricultural%20Biotechnology%20Annual_
New%20Delhi_India_10-20-2021

38

spread of unapproved GE crop events. Industry sources inform that herbicide tolerant Bt (HTBT) GE
cottonseed may account for 15-20 percent of total cotton acreage in recent years, mostly grown in
the states of Gujarat, Maharashtra, Telangana, Andhra Pradesh, Odisha, Karnataka, and Madhya
Pradesh. Reports also allege that HT GE soybeans are being cultivated in Gujarat and Madhya
Pradesh. Sources also indicate that Bt eggplant seeds from Bangladesh have found their way into the
fields of West Bengal and Orissa and are slowly spreading to other states.
While the Indian government and several state governments have initiated measures to stop the sale of
illegal GE seeds, sources confirm that the sale and use continue unabated. The cultivation of the
unapproved GE seeds reflects farmers’ frustration with the government’s GE approval process,
highlighting ready demand for the technology.

Swatantra Bharat Party does not support the illegal use of GM seeds (unless – like Shetkari Sanghatana did in
2019 and are doing from today, it is done publicly as part of an educational civil disobedience process). But as a
Party that deeply understands basic economic principles, we can understand (even if we do not condone) why
some farmers might take shortcuts in the face of unjustified obstructions.

4.2.2

India’s edible oil crisis can be eliminated with GM oilseed crops

Table 4.1 provides data on the production and consumption of oilseed crops and edible oil in India.
Oil Year (Nov.Oct.)
2010-11
2011-12
2012-13
2013-14
2014-15
2015-16
2016-17
2017-18
2018-19
2019-20
2020-21#

Production of
Oilseeds*
324.79
297.98
309.43
328.79
266.75
252.50
312.76
314.59
315.22
332.19
365.65

Net availability of edible oils from
all domestic sources
97.82
89.57
92.19
100.80
89.78
86.30
100.99
103.80
103.52
106.55
113.09

Imports**
72.42
99.43
106.05
109.76
127.31
148.50
153.17
145.92
155.70
134.16
74.40 (Nov-May 21)

Total Availability
of Edible Oils
170.24
189.00
198.24
210.56
217.09
234.80
254.16
249.72
259.22
240.71
-

(Quantity in lakh Tons), * Ministry of Agriculture, ** Directorate General of Commercial Intelligence & Statistics (Ministry of Commerce)

Table 4.1: Oilseeds and edible oil production in India, 2010-2020 97

The demand for grants (2022-23) of the Ministry of Agriculture and Farmers Welfare explains this further:
Edible Oil-Oilseeds: To enhance the production and productivity to make India towards self-sufficiency
in next 5 years (from 2021-22 to 2025-26), the focus on Edible Oil-Oilseeds will produce 54.10 million
tonnes of oilseeds with productivity of 1676 kg per ha from current production of 36.10 million
tonnes oilseeds and productivity of 1254 kg per ha. Additional oilseeds area of 3.5 million ha (from
28.79 million ha to 32.31 million ha) will be brought under oil seeds cultivation through rice fallow,
inter cropping, high potential districts and non-traditional states/season. Mustard & Soybean Mission
and crop diversifications. This will reduce oil import dependency from 52 to 36%. 98

On 16 November 2021 it was reported that during 2020-21 the value of edible oil imports had reached Rs 1.17
lakh crores 99 for a total of 13.13 million tonnes (which is broadly similar to 13.42 million tonnes in 2019-2020).

97

https://dfpd.gov.in/oil-division.htm

98

https://www.indiabudget.gov.in/doc/eb/sbe1.pdf

https://economictimes.indiatimes.com/news/economy/foreign-trade/indias-vegetable-oil-imports-cost-a-record-15-7billion/articleshow/87734197.cms
99

39

A proportion of this is GM-based soybean and canola oil 100 derived from HT varieties from countries like
Argentina, Brazil and (via Dubai) Canada. If India’s farmers are allowed to grow GM seeds in India, we could
save Rs.1.1 lakh crores per year.
Driven by similar considerations, on 17 January 2022 it was reported that China is working to allow GM soybean
and corn to reduce its dependence on such imports. 101

4.3

Safety. The science has repeatedly confirmed that GM crops are 100 per cent safe

After declaring in Parliament in 2019 that GM is safe, BJP should have run a campaign to educate the nation.
But it buried its head deeper in sand. Our Party is therefore presenting high-level evidence below on GM safety
for the education of the nation.

4.3.1

Big Picture: no evidence of harm in mortality data

We should start by looking at the Big Picture. That’s when any pattern of evidence emerges.
At the broadest level, if GM is unsafe, it must leave a signal in the mortality data. But probably hundreds of
billions of human meals containing GM crops have been consumed since 1995 with not a single reported
adverse effect on any human. There is not a single scientifically validated case in which any human illness has
been linked to eating GM food. There is no tell-tale pattern of deaths among GM eaters. Instead, global life
expectancy has been increasing: when the poor get to eat, life expectancy rises.
Instead of harms, studies have shown that animal health has improved from GM foods, such as a 2014
review in the Journal of Animal Science 102.
In India around 11 lakh tonnes of cottonseed oil is consumed domestically 103, almost all of it made from Bt
cotton, which has the Bt protein. And a vast amount of GM canola and soybean oil is imported. No Indian has
taken ill from any of this. No complaint has been received from any consumer, either, if we exclude the
flatulence experienced by business-class flying anti-GM activists who gorge on pakoras mass-produced under Mr
Modi’s youth employment programme.
More obviously, if Bt brinjal was poisonous, millions of our Bengali neighbours would be dying like flies. But
they are still out there, striking terror in the hearts of South African cricket players.

4.3.2

Over 2,000 studies that confirm GM safety

There is rock solid science behind GM safety. T. M. Manjunath and K. S. Mohan note that over two thousand
studies dealing with the safety of GMOs have confirmed their safety 104.
In 2016, the National Academy of Sciences in the USA analysed 900 studies and concluded: “The committee
concluded that no differences have been found that implicate a higher risk to human health safety from foods
than from their non-GE counterparts”. 105

4.3.3

All major regulators confirm that GM is safe

All of the world’s major scientific and regulatory bodies have confirmed that the food and feed derived from
GM crops is safe – on par with conventionally produced food. These include all six major science academies – in
India, the American Medical Association, the National Academy of Sciences (USA), Food Standards Australia &
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New Zealand, the Royal Society of Medicine (UK), the European Commission and the World Health
Organisation.
World Health Organisation’s support for GM crops
This is what the WHO says on its website 106:
Are GM foods safe?
GM foods currently available on the international market have passed safety assessments and are not
likely to present risks for human health. In addition, no effects on human health have been shown
as a result of the consumption of such foods by the general population in the countries where they have
been approved.
How is a safety assessment of GM food conducted?
The safety assessment of GM foods generally focuses on: (a) direct health effects (toxicity), (b)
potential to provoke allergic reaction (allergenicity); (c) specific components thought to have nutritional
or toxic properties; (d) the stability of the inserted gene; (e) nutritional effects associated with genetic
modification; and (f) any unintended effects which could result from the gene insertion.

Environmental Protection Agency of USA explains why Bt is safe
The EPA has tested the Bt protein repeatedly over 20 years and says:
The EPA believes that protein instability in digestive fluids and the lack of adverse effects using the
maximum-hazard dose approach eliminate, in general, the need for longer-term testing of Bt protein
plant incorporated protectants. 107

4.3.4

The position of biotechnologists on GM safety and Bt brinjal

Norman Borlaug
“GM crops are as natural and safe as today’s bread wheat, opined Dr. Borlaug” 108.

CS Prakash (June 11, 2019, reported in Times of India blogs)
GM crops have been proven as safe if not safer than those from conventional crop breeding. They go
through years of regulatory safety studies. GM crops promote biodiversity as more varieties offered for
farmers, wild ecosystem prospers too because of less chemical usage and need for less forest land to be
cut. 109

Further, he believes that:
Indian government has marginalized the voice of farmers in shaping biotech policies and instead listens
to NGOs many of whom are anti-development, handicapping our farmers by denying her the tools
needed to produce, to compete. Let the policymakers, media and public recognize that farmers too need
continued innovation just as in other fields.

Prof. G. Padmanabhan, former director and now honorary professor at Bengaluru’s Indian Institute of Science:
his views as reported on 14 May 2019 110:
Prof. G. Padmanabhan, former director and now honorary professor at Bengaluru’s Indian Institute
of Science, agreed, insisting that “there were absolutely no side-effects of consuming Bt crop”.
“If it (the crop in Haryana) was a Bt brinjal and people have consumed it, it is absolutely safe. Bt
Brinjal is made of the same gene which is inserted in Bt corn, and people in Argentina, United
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States, Canada, Brazil and South Africa have been eating Bt corn since the last 15-20 years,” the
leading biotechnologist said.

Deepak Pental, geneticist and former vice-chancellor of the University of Delhi, who developed the publicly
funded GM mustard DMH-11
1. Cited in The Print on 14 May 2019: “There is no study available to prove the side effects of GM food, and
the GEAC has checked the efficacy of the product already.” 111
2. Interview in The Hindu on 7 June 2017: “Just as people have health problems, crops have diseases and
manipulating genes is necessary to address them”. 112
3. Cited in Livemint on 20 June 2019: “We have 60-odd agriculture universities and 100-plus public institutions
doing agriculture research, and if they are not going to engage with new developments, they should be shut
down,” Pental said, adding that India is de-skilling itself by not taking up either fundamental or applied
research. “You need technology in space, military, telecom, medicines but you don’t need technology in
agriculture... What is happening is atrociously ridiculous.” 113
Cornell Alliance for Science, 17 June 2019
While Bt brinjal is already grown in Bangladesh, other Bt food crops such as corn are grown from the
Philippines to Spain to North and South America. India has been successfully cultivating Bt cotton for
many years. Herbicide-tolerant cotton is also grown widely, from Australia to the United States.
There is also a worldwide consensus that the GM crops currently on the market are as safe as
any other, and that their adoption around the world has helped deliver environmental improvements.
[I]t may be difficult for the Indian government to countenance locking up large numbers of farmers
when their only crime is growing seeds that are already in widespread use elsewhere in the
world — especially when doing so would be to kowtow to groups with an explicit anti-development
agenda. 114

Jagadish Mittur, biotechnologist, quoted in The Print, 10 June 2019
If it’s human tests that are needed, we just have to look at Bangladesh, where they’ve been safely
consuming Bt Brinjal for years now 115.
Food safety and biodiversity concerns are unfounded, stressed Mittur, adding that decreased use of
pesticide by Bt crops actually decreases the loss of other insects and life, lowering the loss of
biodiversity.

4.3.5

Popular magazines and economists

Popular scientific magazines like the Scientific American 116 have long confirmed the safety of GM foods. But when
even a left-leaning paper like New York Times 117 starts publishing in favour of GM food, we know the science is
pretty much settled. On 23 April 2018 this got published in NYT:
The bottom line: Consumers concerned about the growing use of G.M.O.s in the foods they depend on
might consider taking a more nuanced approach than blanket opposition. Rather than wholesale
rejection, take some time to learn about how genetic engineering works and the benefits it can
offer now and in the future. Consider supporting efforts that result in safe products that represent
improvements over the original.

111

https://theprint.in/india/no-one-taken-ill-by-my-bt-brinjal-says-haryana-farmer-experts-say-its-safe-legalise-it/235041/

https://www.thehindu.com/opinion/op-ed/geneticist-deepak-pental-on-gm-technology-what-greater-crisis-do-you-want-in-ouragriculture/article18733006.ece

112

113

https://www.livemint.com/industry/agriculture/inside-india-s-genetic-crop-battlefield-1561054298998.html

114

https://allianceforscience.cornell.edu/blog/2019/06/indian-farmers-escalate-civil-disobedience-campaign-sow-gmo-seeds/

115

https://theprint.in/india/dont-want-subsidies-just-tech-farmer-plants-ht-cotton-in-maharashtra-defies-gm-crop-ban/248203/

116

http://www.scientificamerican.com/article.cfm?id=the-truth-about-genetically-modified-food

117

https://www.nytimes.com/2018/04/23/well/eat/are-gmo-foods-safe.html

42

Economist Ashok Gulati, 24 June 2019 (Infosys Chair professor for Agriculture at ICRIER) 118
Unfortunately, governments, since Independence, no matter how much they swear by the name of
farmers, have constrained our farmers when it comes to access to the best farm technologies as well as
the best markets.
GMOs have been there on the global platform since 1996 and by 2017, for which I have the latest data,
almost 190 million hectares around the world are being planted. There are no cases of human death,
disease, or injury.
The Vajpayee government examined the whole issue from a biosafety perspective as well as farmers’
needs. Then, it took a bold decision on March 26, 2002, to legally allow the planting of Bt cotton, the
first GM crop of India and the only one so far. He extended the original slogan of ‘Jai Jawan, Jai Kisan’,
given by Lal Bahadur Shastri, to include ‘Jai Vigyan’.
It won’t be an exaggeration to say that Bt cotton has been the secret force behind Modi’s political
successes. Considering this, can India now, under Modi 2.0, emerge as a leader in bio-farm technologies,
including GMO? Only time will tell.

4.3.6

What farmers are saying

Many Indian farmers have not just adopted GM but are articulate about their support. Illustratively:
Ravichandran, farmer, his article in The Print 9 June 2019 119:
I have been growing cotton since 1986 and Bt Cotton since 2004. Before Bt Cotton, I cultivated nonBt, open-pollinated varieties and non-Bt hybrids. I am scared to think of the time when I was growing
non-Bt cotton. In those days, cotton farmers had to spray several rounds of various insecticides.

Laxmikant Kauthakar, a farmer cited in Financial Express, 27 June 2019
When reminded of the stiff penal provisions of the Environment Protection Act, 1986, Kauthakar said,
“It is not about me. There are no jobs. Business is competitive. Our children don’t want to do
agriculture. They are rushing to the cities.” He said there was a shortage of labour and costs of manual
weeding were high. “Whatever technology is there in the world should be available to us. This is
our right” 120.

4.4

Falsehoods spread by anti-development activists and some members of the media

The lies of activists and the media are so mind-boggling it is hard to know where to begin. They sit in their ivory
towers and spin all kinds of lies, even as the farmer – the man on the ground – has to face harsh choices about
his occupation and survival. Says a Bt cotton farmer:
“I would invite anyone who opposes Bt to be a farmer for a while,” he says. “Not just as a hobby, but
actually make it the only source of income for them and their families. Only then can you understand
our difficulties, and what we have to go through to make a living on the farm”. 121

A few illustrative lies of anti-GM activists and media, below:
Lie 1
Peer reviewed studies raise concerns about GM biosafety.
The fact: GM crops are the most studied crops in history and 95 per cent of the safety studies, in the best peer
reviewed journals, confirm their safety 122. Approximately 5 per cent of such studies claim to show adverse
effects but such studies have been consistently found to be methodologically problematic, aside from having
numerous other issues, including the fact that that such studies arise from just a few laboratories and have been
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published in less important journals with lower peer-review standards. Anti-development activists do not
understand science and continue to cite such invalid studies.
Lie 2
In 2019, one of these activists, Kavitha Kuruganti, wrote an article in TOI blogs challenging the claim by Sanjeev
Sabhlok that billions have consumed GM without any adverse effects. 123
The fact: P. Ananda Kumar, Former Director ICAR-NRCPB & IIRR, wrote on 6 June 2019 124:
Mr Sabhlok was right when he said that billions of people have been consuming GM-foods/products
since 1995 and there were no reported instances of adverse effects. Ms Kuruganti should clearly and
scientifically cite those cases where illness in Human being(s) was linked to the consumption of a
particular GM crop product.

There is no such case that links any illness in humans to consuming a GM crop product. Further, he noted:
Bt proteins (insecticidal crystal proteins) are safe to Human beings, other mammals and all other nontarget organisms. Vast body of scientific information is available on this aspect 125. There is a history of
safe use of Bt since 1938 when crude Bt formulations were first commercialized in France. No one
complains against Bt sprays which are used world-wide and even by organic farmers.

Lie 3
Ms Kuruganti argued that crop developers’ own testing data shows Bt-brinjal to be unsafe.
The fact: Mr. P. Ananda Kumar noted on 6 June 2019:
Ms Kuruganti mentioned that “crop developers’ own testing data shows Bt-brinjal to be unsafe”. I am
not aware of any such data as I was a member of GEAC and two Expert Committees that looked into
the Bt-brinjal data.”

Lie 4
Ms Kuruganti noted that government regulators are required under current rules to confirm that these crops are
safe and investigate unintended or inadvertent effects of genetic manipulation using Bt genes – and that this was
apparently not done.
The fact: Mr P. Ananda Kumar noted on 6 June 2019:
Unintended/inadvertent effects of genetic manipulation using Bt genes are thoroughly investigated
before commercialization of a Bt crop. So was the case with Bt-brinjal.

Lie 5
Ms Kuruganti commented that the independent experts of a Technical Expert Committee of the Supreme Court
“concluded that there should be a ban of such Bt food crops in India”?
The fact: Mr. P. Ananda Kumar noted on 6 June 2019:
Technical expert committee report minus Dr Paroda’s section lacks scientific data and hence unreliable.
The so called potential harmful effects of Bt-cotton and Bt-brinjal have been scientifically repudiated
several times.

Lie 6
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Sometimes the media lies. On 14 June 2019, Firstpost reported that “Farm activists have blamed the failure of BT
crops” for farmer suicides 126.
The fact: This canard has been conclusively and repeatedly disproven. It is in fact the other way around – that Bt
cotton has enormously benefited cotton farmers and India as a nation.
On the contrary, Bt-cotton has come as a big relief to farmers who have been haunted by the
bollworms for nearly four decades. It has saved their crops and enabled them to reap a better harvest
and profit.
A national survey conducted by IMRB (International Market Research Bureau) in 27 districts in 6 states
in 2008-09 (published in 2010) indicated that farmers cultivating Bt-cotton were able to get an
additional income of up to Rs.23,374/- per hectare over those who grew non-Bt cotton.
Their return on investment from Bt-cotton was up to 194% over conventional cotton. Another study
conducted by Indicus Analytics in 2006 (published in 2007) revealed that Bt-cotton has fetched more
income to farmers as a result their families enjoyed better economic, educational and health benefits
leading to better quality of life. Similar studies conducted by IMRB and Indicus in earlier years also
revealed similar positive results. Why would such farmers commit suicide? It is also noteworthy that the
number of farmers who adopted this technology which was only about 20,000 in 2002, the first year,
has significantly increased from year to year and reached about 6.0 m (60 lakhs) in 2010 – a 300-fold
jump!
Several independent committees set up by the state governments to investigate the cause for farmers'
suicides have mostly cited several debt-related social and economic issues as being responsible for this
tragedy, but definitely not Bt-cotton. A recent paper published in 2008 by the International Food Policy
Research Institute (IFPRI), after analyzing all information from the official and unofficial published
reports and other documents on this issue from 2002 to 2007, has concluded that there is no evidence
in available data of a “resurgence” of farmer suicides in India in the last five years due to Bt-cotton.
Further, Bt-cotton cultivation has started in India only since 2002 whereas farmers' suicide has been an
issue since decades. 127

Lie 7
On 2 July 2019 OneIndia put out a statement that “Norman Borlaug inadvertently accepted that GM crops will
lead to premature deaths” 128. That is an extraordinary falsehood.
The fact: Dr Norman Borlaug strongly supported GM technology. He said that GM crops are as natural and safe
as today’s bread wheat and are only way to increase food production as the world runs out of unused arable
land 129. His advocacy for GM also comes through clearly in his 2003 quotation at the front of this Paper.
Lie 8
The same OneIndia article claimed that “GM crops are being opposed worldwide due to their ill effects on
human health”.
The fact: That is an even more extreme falsehood. As shown above, all regulators across the world including
all major science organisations strongly support GM technology. And 540 GM approvals exist at the
moment across the world.
Lie 9

https://www.firstpost.com/india/despite-ban-indian-farmers-plant-htbt-cotton-experts-blame-nexus-between-politicians-seed-firmsbehind-availability-of-illegal-crop-6807721.html

126

127 T.M. Manjunath, Q&A on Bt-Cotton in India: Answers to more than 85 questions. http://sanjeev.sabhlokcity.com/gm/QAonBtCottoninIndia-TMManjunath.pdf
128

https://www.oneindia.com/india/multinational-companies-aim-to-control-world-through-seeds-2913326.html

“GM crops are as natural and safe as today’s bread wheat, opined Dr. Borlaug” – cited in Rozwadowski, Kevin; Kagale, Sateesh (nd),
Global Food Security: The Role of Agricultural Biotechnology Commentary (PDF), Saskatoon, Saskatchewan: Saskatoon Research
Centre, Agriculture and Agri-Food Canada. https://web.archive.org/web/20150924115318/http://www.plantphysiol.org/site/misc/pp160549.pdf
129

45

On 3 July 2019, The Print reported that Vijay N. Waghmare, acting director of the Central Institute of Cotton
Research said that “herbicide-tolerance can easily spread through pollination, and eventually give rise to a variety
of ‘super-weeds’ that are resistant to existing herbicides. This could create a situation akin to antibiotic resistance
— misuse of over-the-counter antibiotics has caused several strains of disease-causing bacteria to become
immune to existing medications” 130.
The fact: This is not exactly a lie. Yes, anything could happen. But does this scientist intend to suggest that
antibiotics development and research must now be banned just because one day we might have no effective
antibiotic? Does Waghmare also have the God-given vision to look into the future and tell us that modern
science can’t find an answer? He can speak for himself (i.e. his own intellectual inability to create new options)
but he can’t claim that – given the exponential growth of human knowledge – future generations will not find
answers to all kinds of challenges. They will have access to far more powerful tools than we can even imagine.
Fear mongering is not the way of science.
The current generations (which are always desperately poor in comparison to future generations) must always seek
to reap all benefits they can from current science. Science should be allowed to develop as rapidly as possible so
that further improvements can take place in due course.
The idea that the Indian farmer and consumer today must be consciously harmed by the government because of
idle speculation of some such scientists is baffling.
Lie 10
In 2016 “a group of NGOs, activists and farmers united under the banner of GM Free West Bengal staged a
“Sarson Satyagraha” with street plays and discussions, asserting that they reject genetically modified foods” 131.
Apparently, bees would be affected by GM mustard.
The fact: This myth was quickly rebutted and it was shown that GM mustard “bolsters honey bee population”.
Lie 11
“It is the fear of multinational control of food security that usually leads to a negative approach on recombinant
DNA technology,” says agriculture scientist M. S. Swaminathan, chair of the M. S. Swaminathan Research
Foundation in Chennai. 132
The fact: It is unclear whether this is a statement of Mr Swaminathan’s personally held views or a general
statement of fact. It is true that barriers to entry to this technology have been extremely high in the past, but that
is because there was excessive caution and over-regulation. If the proofs of thirty years of safety are accepted and
the regulatory model converted into a co-regulatory one, such concerns will rapidly dissipate as competition will
become more robust. Moreover, with CRISPR, there is now an opportunity for nimble, competitive small
businesses to enter the space.

Lie 12
Vandana Shiva apparently claimed that prices of GM cotton have been hiked up 8000% (80 times) since the
“monopoly” was established.
The fact:
“Rather than going up, prices for GM cotton seeds halved since 2006 due to government pricing controls. The
reduction took a bite out of the licensing fee that Indian seed companies paid to Monsanto. Nor did they ever

130

https://theprint.in/india/whats-the-fuss-over-the-new-variety-of-gm-cotton-that-farmers-are-batting-for/257455/

https://economictimes.indiatimes.com/news/science/activists-launch-sarson-satyagraha-against-gmmustard/articleshow/54641522.cms
131

Bagla, Pallava (2012), Negative Report on GM Crops Shakes Government’s Food Agenda, Science, 17 August 2012, New Series, Vol.
337, No. 6096, p. 789, https://www.science.org/doi/abs/10.1126/science.337.6096.789

132

46

cost 80 times any comparable seeds — they were originally selling at about four times the rate of the hybrids that
were available then”. 133
The truth is only one (Satyameva Jayate) but lies can be infinite. It is not practical to list all lies. Let us focus only
on the truth. Fearmongers of any sort deserve a special place in Hell.

4.5

The nature of the current GM regulatory system

When this technology was first discovered, there was uncertainty about its impacts. Biotechnology scientists
wanted to ensure that the technology was perfectly safe. They assembled in February 1975 at the Asilomar
Conference Centre in Pacific Grove, California and agreed on a set of safety standards that would voluntarily
apply to their research. The Asilomar guidelines and the absence of any safety crisis from GMO experiments
helped allay the scientists’ concerns. By the early 1980s, GM crops were ready to be rolled out for commercial
use. At that stage some people raised environmental concerns in the US Congress.
To consider these concerns, the Reagan White House set up working groups which developed three tenets of US
biotechnology policy in 1986:
(1) US policy would focus on the product of GM techniques, not the process itself,
(2) only regulation grounded in verifiable scientific risks would be tolerated; and
(3) GM products are on a continuum with existing products and, therefore, existing statutes are
sufficient to review the products.
This statement was called the “Co-ordinated Framework for the Regulation of Biotechnology” and divided
regulatory authority between the US Environmental Protection Agency, the Food and Drug Administration and
Department of Agriculture. The Framework was updated in 2017 134.
This American approach is broadly consistent with principles of good policy making. In fact, Ronald Reagan was
the first leader in the world to commit (in 1980) to a cost-benefit test for all public policy. This means the
government must not regulate unless it is absolutely necessary to do so and the benefits of intervention
exceed costs. In particular, harm must be demonstrated before any regulation is considered.
This US approach to GM regulation largely continues intact (except for a qualifier regarding labelling, mentioned
below). GM crops are assessed like any other novel plant or food product by proving a substantial equivalence
to existing food products. After thirty years of regulation, there has never been any case of harm.
But even the American approach has turned out to be excessive, given the strong safety evidence for GM crops
of the past thirty years. In 2016, unfortunately, the USA badly regressed by enacting laws to require foods with
GM ingredients to be labelled. Such laws are unjustified.

4.5.1

Light-handed regulation of gene editing technology in USA

On 3 November 2021 it was reported that “USDA recently decided that gene-editing technologies, which allow
scientists to snip out and substitute parts of DNA faster than ever, won’t be regulated like their older biotech
predecessors. That means smaller companies and institutions are starting to bring gene-edited crops to market
faster than ever”. 135

4.5.2

The dangerous role played by the precautionary principle

In contrast, under India’s Environment Protection Act, 1986 GMOs are placed into the same category
as “hazardous microorganisms”. This is patently absurd, given the Government’s own admission that
GM crops are perfectly safe.
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It is possible that Indian lawmakers’ ongoing fear psychosis for GM has been bolstered by the distortion of GM
regulation which occurred mainly in Europe after the 1992 Rio Declaration.
Article 15 of the 1992 Declaration is infamous for introducing the completely irrational precautionary principle,
according to which the conception of a cost-benefit test and reason must be discarded altogether in
preference to anticipatory regulation that does not require any evidence even of any harm. Article 15 of the Rio
Declaration is the basis of regimes in a wide range of fields including environment, health and public health, in
which politicians and bureaucrats cook up imaginary hobgoblins to scare people, and in this process gain
extraordinary powers.
The precautionary principle is an extraordinarily harmful approach to policy making. It turns the basic principle
of regulation upside down. Instead of regulating for proven harm, everything that people do is prohibited unless
proven safe. This is equivalent to changing the burden of proof in a trial from the prosecutor to the accused. It
amounts to the accused being required to prove his innocence, instead of the prosecutor proving any harm
caused by the accused.
This irrational approach has contaminated policy-making processes across the world. With GM, it has allowed
anyone and everyone to come out of the woodworks, make hyperbolic claims of “potential long-term harms”
and sabotage science and liberty. After 30 years there are no harms: How many more years of proof are needed?
B.R. Ambedkar was a student of the Anglo-Saxon tradition and drafted a rights-based Constitution for India.
A genuine rights-based nation gives highest priority to a cost-benefit test for any government intervention.
Unless there are real harms, a government is not permitted to intervene – people’s liberty is otherwise allsupreme. But Nehru’s socialist (centralised) goals and Sardar Patel’s support for the British colonial bureaucracy
(which loves its unelected powers) have made India into a full-fledged socialist nation governed by the arbitrary
whims of politicians and bureaucrats.
India does not have any tradition of a rights-based, transparent, publicly-debated cost-benefit analysis for
any public policy. It was natural for India to copy the irrational, leftist European GM regulatory model and not
the rights-based US model.
The Indian regulatory regime for GM crops assumes that GM is harmful and unless proven safe, must not be
allowed. Having such a regime has fanned the flames of fear. If GM is classified by the government itself as
“hazardous” (even though it says at the same time that it is entirely safe) then people would naturally tend to
become fearful. Unless India switches entirely to rights-based regulation, i.e. to regulation only to prevent
proven harm, and dumps the precautionary principle, this GM drama will go on for ever – causing multigenerational harm to science and to India’s prosperity.
We in India must use our mind, not fears, to think about everything.

4.5.3

India’s GM regulatory system

A paper published by the ICAR 136 summarises the operation of India’s GM regulatory system, as follows:
There is a multi-tiered Inter-ministerial Regulatory Framework in India having six Statutory Committees
Viz., Recombinant DNA Advisory Committee (RDAC), Institutional Biosafety Committee (IBSC),
Review Committee on Genetic Manipulation (RCGM), Genetic Engineering Approval Committee
(GEAC), State Biotechnology Coordination Committee (SBCC) and District Level Committee (DLC)
prescribed under the Rules, 1989 to implement the legal instruments to assess and ensure biosafety of
genetically engineered organisms.
General procedure for approval of environmental release of transgenic crops
Applicant/ investigator needs to inform the IBSC about the research work intended to be carried out by
him/ her. The IBSC notes the intentions of the work at institutional level and based on the risk
category, it recommends to RCGM for noting/ approval to conduct research. RCGM directs the
applicant to generate biosafety data, which includes environmental, toxicity and allergenicity and
agronomic advantage of the GMOs and products thereof on case by case basis. RCGM regularly

136

https://icar.org.in/files/Agril-Legislation.pdf

48

reviews the progress of the work and accords approval to generate toxicity and allergenicity data. The
applicant needs to submit the information generated on the transgenic crops at lab and greenhouse level
and also during the initial contained field trials level for obtaining approvals to conduct relevant studies.
After RCGM satisfies itself about the safety of the GMOs/ r-DNA products, it recommends to GEAC
for granting approval for environmental clearance for release into the environment.
The GEAC, after examination of data and recommendations of the RCGM may direct the applicant to
generate more data on safety of the environment, if necessary. Based on the data available, the GEAC
grants approval for environmental clearance. Also based on the nature of the products, the applicant
has to follow other statutory requirements applicable to the products for commercialization.

This does talk about a risk-based approach but the fact that GM crops have to go through nearly a decade of
testing doesn’t indicate a truly risk-based approach. Excessive regulation seems to be built into the system. This
excessive caution must now go, since we have 30 years of proof that GM is safe.

4.6

A pathway to deregulation

As this Paper has repeatedly argued, when something is safe, the government must not intervene. Free
peoples, in their free actions and interactions, must remain free to engage in trade or barter in any way they wish
unless in doing so (a) they cause serious (proven, physical) harms, and (b) the government can demonstrably
reduce such proven harms through interventions the benefits of which exceed costs.
In the case of GM, any uncertainty which existed fifty years ago has long dissipated. The government
has admitted in 2019, that GM crops are safe. There is therefore only one way forward: total deregulation.
Once GM technology is deregulated, any remaining fears the people have will disappear like goblins with the
light of dawn.
To progress this objective, SBP’s policy is to commission a full-fledged review of India’s GM’s regulatory system.
Some of the considerations involved in such a review could include the following.

4.6.1

What is the market failure?

The first step in any policy question is to adopt the no-government stance (see the 10-point policy framework of
Swarna Bharat Party 137). What would go wrong if the government was not involved at all in the GM issue? What
precisely is the market failure?
4.6.1.1 Information asymmetry and moral hazard
Early research papers on GM regulation (in the 1980s and 1990s) argued that producers might know more about
a particular GM crop than farmers or consumers. It turns out that there was nothing really to hide. Proofs from
thirty years of commercialised crops confirm that the producers were right in claiming these crops to be safe.
The nature of incentives in the GM seed production system precludes (or at least significantly reduces) moral
hazard. For example, a key assurance for the safety of airplanes is the pilot himself: he will fly the plane as safely
as possible since he wants to get home to his family in one piece. Likewise, company scientists and employees
are themselves consumers of the GM seeds that they produce and sell. They won’t release GM seeds unless the
produce is safe enough to be eaten by their own children. Further, there are also strong reputational incentives
for companies to not put out any unsafe product. If biotech companies don’t have a laser-like focus on biosafety, they risk being wiped out. There are strong incentives for companies to publish their safety research to
signal that they are good citizens. Finally, ongoing agricultural academic researchers continue to publish their
own independent studies, so there is never anything much to hide.
A co-regulatory approach for research and publication standards based on existing approaches could be
considered, with constant weeding out of any unnecessary process as more information becomes available about
the biosafety of GM crops.
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One area of information asymmetry is probably still relevant. Farmers need to know truthfully about the true
costs and benefits of each GM technology/trait. For example, once it becomes known that the productivity of a
particular GM trait/ crop is going to fade out due to pest resistance or otherwise, the costs that farmers will
incur and the benefits they can expect must be annually made known by seed producers to allow informed
choice. These actions do not require a government regulator. A co-regulatory model can be developed with
industry to include agreement about such transparent disclosure. For instance, third party agencies could
be funded by seed producers and farmers jointly to ensure that farmers receive reliable information.
4.6.1.2 Negative externalities – refugia, heirloom seeds
There are potentially some negative externalities created from some GM crops.
1. Gene flow: Pollen from GM crop flowers can cross over to neighbouring fields through bees or the wind. In
some cases, hybrid plants might then emerge – which is a matter of concern for specialised heirloom seed
breeders who want to maintain the purity of local, traditional varieties of seeds. The magnitude of this problem
differs across different GM crops. For example, “cotton is described as an ‘often self-pollinating species’ which
is indicative of the fact that its pollen rarely migrates and it is from this habit of the species that a spatial isolation
of but five metres is mandated to ensure genetic purity in the seed laws of the country. The genetically modified
cousin is no different in its pollen migration pattern”. 138
There have been instances of “contamination of conventional crops by GM crops in the USA that have caused
business losses as orders for the conventional crops were cancelled. Such contamination, which can arise from
gene flow or the inadvertent mixing of both types of crops” 139. Further, “it is now established that ‘gene flow’
from certain GM crops occurs and infects conventional crops and related species of wild plants with genetic
material that has pesticidal and herbicide resistance functions”. This leads to “the need for constraints on the
location and configuration of GM crop plantings and for buffer zones around the selected planting sites. In
addition, there is the need for additional measures to ensure that equipment and facilities used in farming,
harvesting, storing, and shipping GM crops are not used for conventional or organic crops, for the adoption of
special planting practices, and for improved versions of GM seed that will reduce gene flow. The gradual
accumulation of these safety measures, which involve physical and well as biological containment approaches,
may impact productivity and profit and thereby moderate enthusiasm for GM agriculture” (ibid).
2. Pest resistance: Absence of appropriate refugia can speed up the development of resistance among insects to
the intrinsic qualities of GM plants, e.g. Bt cotton fields should generally use refugia (i.e., non-Bt cotton rows on
the border) to prevent resistance from developing in the pink bollworm to the Bt gene. We should note,
however, that much of such resistance would occur with or without refugia, so any over-emphasis on refugia
might be unwarranted.
Remedies
Options to resolve negative externalities should not be based on the “gut feeling” of technocrats or politicians –
that will inevitably misallocate resources and cost society excessively. Instead, we can seek guidance from the
work of economists who studied negative externalities, such as Ronald Coase and Harold Demsetz. Without
being comprehensive, such options could include: education of farmers; better allocation of property rights
(which will allow contracting among affected parties); refugia; demarcation of “native vegetation zones” (like we
do with national parks) to allow only heirloom farming and native vegetation in those areas; or public subsidies
to farms that specialise in heirloom seeds.
The seed producers could be tasked (through the co-regulatory regime) to undertake full-fledged research on the
nature and extent of the negative externalities, and options to deal with them. Some of this already occurs. At the
field trial stage, the GAEC ensures genetic confinement to ensure reproductive isolation and prevent plants
from pollinating compatible species and producing seed that escapes from the trial site. 140 In addition,
“depending on the crop, the genetically engineered traits, the familiarity of regulators with the specific crop/trait
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combination and other factors, the regulatory authorization for commercial release may include requirements for
post-release monitoring (PRM). In addition, developers may choose to conduct PRM to collect data for their
own uses. 141
Once the precise data on magnitude of the problem and the effect of different options has been studied, a costbenefit analysis would inform appropriate policy. Where absolutely necessary, government enforcement might be
needed: SBP does not rule out a partially regulated GM system – i.e. with some government involvement.
Regardless, we need tailored solutions, not generic restrictions and bans.

4.6.2

Market structure: Competition and intellectual property rights

Are some GM seed producers so dominant that they charge an undue premium? Charging for higherproductivity seeds that cost a significant amount to develop and gain approval is a defensible policy, so long as it
is tightly linked with the cost of development, competition opportunities and cost of recovery.
Current intellectual property rights (IPR) for GM include a patent term of 20 years. This duration is rather
extensive but it has a basis in the actual cost of development:
The discovery, development, and authorization of a new GMO plant costs $136 million on average, and
companies would not have been willing to make such investment without a period of exclusivity and
profitability granted. But in the long run, the patent rights are not intended to be given at the price of
public interest. Utility and plant patents have a patent term of 20 years from the initial filing, so GMO
patents protect a marketed product for about 15 to 20 years after the time of product development.

After decades of biosafety proofs, public policy (co-regulation) can be streamlined to make the testing process
more commensurate with any real harms. The focus of the testing process should shift from toxicity studies
largely to assessing any negative externalities and options to manage them. The more the unnecessary steps in the
approval process that are reduced, the cheaper the cost of GM seed production will become and the greater the
chance of lower costs through competition.
Further, with CRISPR and new gene-editing technologies, the cost of developing GM seeds has been coming
down each year. These two developments, together, should lead to the following impacts:
a) Patent duration could be reduced from 20 years incrementally to as little as 3 years; and
b) The competitive depth of the market should increase, thereby further driving down costs for farmers.
Greater competition will also mean that farmers do not have to wait for an updated variety from a single
supplier. These regulatory improvements would go a long way in improving India’s food security, should any
unexpected adverse Black Swan event occur from a particular seed variety or from a particular supplier.

4.6.3

Regulatory capture: Third party certification, not licensing

The real issue today is not so much with market structure but with the regulatory approval process – which
effectively locks out smaller companies. It must be recognised, as is usually the case in all industries, that large
companies tend to campaign vigorously for heavy-handed regulation. This is a corollary of Adam Smith’s
observation: “‘People of the same trade seldom meet together, even for merriment and diversion, but the
conversation ends in a conspiracy against the publick, or in some contrivance to raise prices”.
Large companies are driven to a considerable extent by the purely mercenary objective of blocking the entry of
nimble, agile, small competitors. We should not large companies to support a light-handed co-regulatory regime
that will foster competition against their own company, nor will any academics or research institutions funded by
such big companies support light-handed regulation. Given these incentives of big companies, there is also a
risk of regulatory capture (and even corruption).
The best outcome for the country (at the end of a transitional process after a complete review) would be to
eliminate all regulatory licensing and allow competition among independent third parties certifiers to certify GM
seeds. This would improve market structure and competition, and eliminate possibilities of regulatory capture.
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The IPR duration would also then collapse to a few years of protection, reducing GM seed prices dramatically.

4.6.4

Consumer safety intervention? Labelling of GM foods not justified

It follows from the above (absence of a health concerns) that there is no basis to require any labelling for GM
foods. Instead, as the economist Cass Sunstein wrote in 2017, “GMO labels might well lead people to think
that the relevant foods are harmful and thus affirmatively mislead them” 142.
The USDA’s mandatory requirement that all foods in the USA containing GM products be labelled as “Derived
from Bioengineering” by 1 January 2022 is really bad policy that our Party rejects outright. This suggests that the
USDA has been captured by Europe-leaning socialists and the anti-science organic food lobby. Such a labelling
requirements fail the most basic Reagan cost-benefit test in a rights-based society. It points to the creeping
influence of the obnoxious precautionary principle in the USA.
4.6.4.1 The 2021 FSSAI standard must be scrapped
On 2 November 2021, the Food Safety and Standards Authority of India (FSSAI) released a Draft Notification
on Food Safety & Standards (Genetically Modified or Genetically Engineered Foods) Regulations, 2021. 143
According to it, “All food products having individual Genetically Engineered (GE) ingredient 1% or more shall
be labelled. The labelling shall be as: ‘Contains GMO/Ingredients derived from GMO’”.
This is somewhat comparable to the new US requirement. And, as noted above, it is entirely wrong. Why
should those who produce safe food be required to label it? It is nothing short of tyranny.
4.6.4.2 Voluntary alternatives
Hong Kong has had a voluntary labelling regime in place since 2006. We should let industry decide its labelling
policies for something that is entirely safe. There are other options as well, e.g. there are producers who put a
“non-GMO” label on their products. If rich or ill-informed consumers want to pay more for the fictitious
benefits of such products, the government should not get in the way. Ultimately, by letting these voluntary
remedies operate, the markets for such meaningless labels will die out.
GM must not be singled out for onerous administrative labelling costs.

4.6.5

A predominantly co-regulatory model

Based on the above observations, Swatantra Bharat Party considers that India should undertake a complete
review of its GM regulatory system. The regulatory model for GM crops should be extremely light-handed.
A co-regulatory model should be discussed with industry (not just big companies), farmers organisations,
consumer organisations and universities. Its elements could include:
•

no licensing requirements – GM crops to be released on the basis of either self-certification (e.g. if it is a
minor change to an existing variety) or certification by independent third-parties (if it is a major new variety);
and
almost no IPR protections – patenting to be of extremely limited duration: a transitional pathway to be
articulated;
publication and transparency requirements on research that underpins the release of seeds, e.g. peer review
of the details of the new GM crop in well-established journals, full transparency of the data and field trials
(anyone who wishes should be able to inspect on payment of a fee), detailed records to be kept including
videos and drone imagery as applicable, and safety trial records to be made public; the requirements could
include disclosure of any changes in the economics of a GM crop so farmers can make informed choices;
refugia requirements but only as appropriate (this might potentially require enforcement by government);
no labelling requirements for GM foods.

•
•

•
•
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***
In sum, our Party calls upon the Modi government to immediately lift the moratorium on Bt brinjal and approve
HT Bt cotton and all other GM crops that are approved anywhere else in the world. The regulatory approvals
by developed countries can be used as a direct basis for immediate approval.
Further, as soon as possible, a full-fledged review of India’s GM regulatory system should be commissioned, to
consider all issues from first principles. A rights-based system needs to be established, so people are free to
undertake their activities unless harm has been proven.
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5.

The adjunct herbicide to HT crops – glyphosate

Great fear has been planted since 2018 in the minds of people about the herbicide glyphosate. This workhorse
herbicide which has been used safely all over the world since 1974, with all major national regulators of the world
swearing that it is safe (non-carcinogenic), came under a cloud in 2018 when a number of adverse court
judgements in USA went against Bayer on the basis that it did not warn users that this was carcinogenic.
This is a problematic situation: when regulators insist that glyphosate is not carcinogenic but a company is then
supposed to “warn” users about this non-existent carcinogenicity. How did this absurd situation even arise?

5.1

Why our Party considers glyphosate to be non-carcinogenic

Our Party is committed to the safety of farmers who use pesticides and herbicides. We encourage all
farmers at all times to follow the science and any regulatory requirements for the use of chemicals. In this
particular case, our Party has considered the weight of evidence from the world’s best regulatory bodies and
concluded that glyphosate is non-carcinogenic.
Glyphosate – which has been used by millions of farmers since its introduction in 1974 – is safe for farmers
when used in the manner prescribed. There are known risks to the eyes, so farmers (and other users) should
protect their eyes. We support the use of HT varieties of GM crops, e.g. HT Bt cotton, that depend on the
complementary use of glyphosate.
The fact that judicial processes in the USA (discussed below) might have confounded people’s perceptions does
not, in our view, detract from these scientific facts about glyphosate. The forthcoming US Supreme Court’s
judgement of 2022 (which will likely be favourable to Bayer for reasons explained in this chapter) must play no
part in the evidence that the Indian government considers. The government must be informed purely by the
scientific findings of regulators.
Having said that, science is never settled, so our Party remains open to changing our position based on any
future findings from regulators that may conclusively prove glyphosate to be the cause of serious harm. In that
case, we would call for a CBA of regulatory options for the safe use of glyphosate.

5.1.1

Basic principles of policy making, re-iterated

Swatantra Bharat Party is committed to an objective, transparent, rational policy process that interrogates
any fears and demands real answers. As Franklin Roosevelt said: “We have nothing to fear but fear itself”.
Only reason and proportionality as a basis for public policy can help us navigate our way through complex
questions. While considering any such issue it is important to re-iterate the basic principles of public policy:
1. A government has no role to intervene where there is no harm.
2. Trade-offs must be considered. As Thomas Sowell said: “There are no solutions, there are only tradeoffs; and you try to get the best trade-off you can get, that’s all you can hope for”.
This is depicted in Figure 5.1 below. Where any harm occurs, options to address harm must be identified and
options which minimise harm at the least cost to society should be shortlisted for a cost-benefit analysis.
In general, a prohibition or ban should always be the last resort after all other avenues have been
exhausted. Bans tend to impose a disproportionately high cost on society and effectively amount to throwing
the baby out with the bathwater. Almost everything can cause some harm. As the WHO says, even ordinary red
meat causes cancer, and coffee is potentially carcinogenic. That doesn’t mean we go about banning everything
which might cause some harm. The correct trade-off between harms and benefits must be identified.
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Figure 5.1: Schematic depiction of the basic policy process in a rights-based free society

At this stage, since no serious harm from glyphosate has been proven (after 50 years of use), there is no need to
consider any regulatory options and their trade-offs through a CBA. Users must take standard prescribed
precautions as per its Material Safety Data Sheet (MSDS) 144.
If, however, glyphosate is subsequently proven to be carcinogenic, SBP will require detailed consideration of
regulatory options – not a ban in the first instance. Further, the world’s best scientists and economists should be
involved in any such consideration and no rushed judgement made on the basis of any seeds of suspicion planted
into our minds. Not everyone who throws seeds of suspicion has the competence or skill to understand the
science. And many such people might not be well-intentioned, either.

5.2

A brief history of weed-killer glyphosate and Herbicide Tolerant (HT) crops

The herbicidal properties of glyphosate were discovered 1970; Monsanto started marketing it in 1974 under the
trade name Roundup. Its patent expired in 2000 and the herbicide is now produced by many companies.
Prior to 1996, glyphosate was just one of many herbicides in the market but its dominance increased after
Monsanto introduced GM crops (e.g. soybeans, corn and cotton) that resist Roundup 145. As noted in previous
chapters, these are called herbicide-tolerant (HT) crops. Such HT GM plants have an expression of a glyphosatetolerant form of the plant enzyme 5-enolpyruvylshikimate-3-phosphate synthase (EPSPS) isolated from the soil
bacterium Agrobacterium tumefaciens, strain CP4. As a result, farmers no longer need to worry about killing
the GM plant they are cultivating with glyphosate spray: this dramatically reduces the costs of weeding.
Once introduced, glyphosate was a boon for farmers’ health: “glyphosate replaced older active ingredients, many
of them with higher toxicity profiles, noted Andrew Kniss, a University of Wyoming weed scientist who
conducted an analysis of long-term trends in herbicide use in six major crops. The drop has been most stark in
soybeans, where chronic and acute herbicide toxicity decreased 78 and 68%, respectively, from 1990 to 2015”. 146

5.2.1

Eight-eight per cent of global GM acreage is Herbicide Tolerant

According to the Canadian Biotechnology Action Network, in 2018, 88% of the world’s GM crops were
herbicide-tolerant. GM herbicide-tolerant crops were grown in 2018 on 409.7 million acres around the
world. 147 For instance:
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•

Almost 100% of the GM crops grown in Canada are genetically modified to be herbicide-tolerant. Five GM
crops are grown in Canada: corn, canola, soy, white sugar beet, and a small amount of GM alfalfa. All are
herbicide-tolerant except for a few GM sweet corn varieties that are only insect-resistant. 148
In 2015, almost all of the (270,000 hectare) Australian cotton crop used crop biotechnology, with 94 per
cent of the crop having both HT (to glyphosate) and IR traits. Twenty per cent of the 2015 Australian
canola crop used GM HT technology. 149
According to the USDA: “The percent of domestic soybean acres planted with HT seeds rose from 17
percent in 1997 to 68 percent in 2001, before plateauing at 94 percent in 2014. HT cotton acreage expanded
from approximately 10 percent in 1997 to 56 percent in 2001, and reached a high of 95 percent in 2019.
Adoption rates for HT corn grew relatively slowly immediately following the commercialization of GE
seeds. However, adoption rates increased following the turn of the century. Currently, approximately 89
percent of domestic corn acres are produced with HT seeds”. 150

•
•

This means that glyphosate is used in enormous quantities across the world to produce essentially needed
food. That is its second social benefit, apart from health benefits for farmers.

5.3

Brief background regarding the fears about glyphosate

This workhorse herbicide which is five-decades old came under a cloud in 2018 when a number of adverse court
judgements went against Bayer (which had, through its previous company, Monsanto, held a patent on it till
2000), on the basis that it did not warn users that this was carcinogenic. The following extract from a June
2020 news report in New York Times summarises the events:
In 2018 Bayer, the German chemical and pharmaceutical maker, acquired Monsanto for $63 billion.
Just weeks after the deal to purchase Monsanto was completed in 2018, a jury in a California state
court awarded $289 million to Dewayne Johnson, a school groundskeeper, after concluding that
glyphosate caused his cancer. Monsanto, jurors said, had failed to warn consumers of the risk.
In March 2019, a second trial, this time in the federal court in San Francisco, produced a similar
outcome for Edwin Hardeman, a homeowner who used Roundup on his property, and an $80
million verdict. 151
Two months later, a third jury delivered a staggering award of more than $2 billion to a couple, Alva
and Alberta Pilliod, who argued that decades of using Roundup caused their non-Hodgkin’s
lymphoma.
All three monetary awards were later reduced by judges and Bayer appealed the verdicts. In June
2020, Bayer entered into a settlement. 152

Bayer decided in June 2020 to settle, without at any stage admitting liability or wrongdoing. Things have moved
on since then. The matter has now reached the Supreme Court of USA and Bayer has put its settlement
negotiations into abeyance. As a 21 December 2021 news report notes:
Bayer has asked the Supreme Court of USA to review the verdict in Hardeman’s case, which
was upheld by the San Francisco-based 9th U.S. Circuit Court of Appeals in May [2021]. … Bayer
has engaged in efforts to settle the Roundup litigation, and indicated last year that it would pay more
than $11.6 billion to resolve pending claims. However, finalization of the settlements has been slow,
with many plaintiffs rejecting their individual offers and new claims continuing to be filed by
individuals diagnosed with cancer following prior use of the weedkiller. Last month, Bayer indicated
that it had reached agreements to settle 98,000 of the Roundup complaints. However, while
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Hardeman’s case was the first Roundup trial to go before a jury in the federal court system. Hardeman had regularly used Roundup for
26 years at his home in northern California before being diagnosed with a form of non-Hodgkin’s lymphoma. He claimed this was linked
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pursuing an appeal to the U.S. Supreme Court, which it hopes will end its Roundup liability, the
company announced earlier this month that it was suspending all settlement negotiations. 153

An argument is sometimes made that since Bayer agreed to settle, that “proves” that glyphosate is carcinogenic.
Swatantra Bharat Party considers such a deduction to be misplaced:
•

Bayer never admitted liability at any stage and it has had the full support of the US regulator, EPA at each
stage. The EPA has supported Bayer’s claims in writing in the courts and steadfastly insists even today that
glyphosate is not carcinogenic.
Businesses make defensive decisions after weighing the pros and cons of options including the prospect of
success through the legal process. The business decision of a company does not in any way prove or
disprove the carcinogenicity or otherwise of glyphosate. It appears that Bayer might have been operating on
the basis that the Supreme Court of USA accepts very few cases, thus narrowing their options. A recent
news report stated: “While the U.S. Supreme Court appeal has been seen by many as a “hail Mary” attempt
to end its Roundup liability, since the Court only agrees to hear a small number of cases each year”. 154 It also
seems that the moment the Supreme Court accepted the Bayer case in December 2021, the company has
stopped further negotiations for settlement.

•

As a defensive business strategy, Bayer is also reportedly working on other options to minimise further
harms to its business:
Bayer plans to replace all glyphosate-based products in the United States residential market
(lawn and garden) with non-glyphosate alternatives starting in 2023. Farmers, though, will
be able to continue to use Bayer’s glyphosate (the active ingredient in Roundup brands),
say Bayer officials. 155

Bayer’s business actions or even court decisions cannot tell us anything about the true risk from
glyphosate. For that we will need to consider purely the science and the views of the regulators.

5.4

The 2015 “probably carcinogenic” declaration by IARC

In 2015 the International Agency for Research on Cancer (IARC), an arm of the World Health Organization
(WHO), announced that glyphosate is “probably carcinogenic”. The IARC is not a national regulator and is not
involved in national regulatory decisions but its findings do have global impact – in this case, these were
probably instrumental in engendering the initial confusion about something that is widely approved by the
world’s regulators.

5.4.1

The IARC asks an entirely different question to what regulators ask

This extract from a New York Times report explains the difference in objectives (and methodology) between the
IARC and national regulators (e.g. the EPA):
Part of the discrepancy between the international agency’s conclusions and so many other
investigators’ findings is related to differences in the questions that were asked and the way the
data was selected and analyzed.
The international agency, in essence, was asking whether glyphosate has the potential to cause
cancer. Its researchers judged the chemical “probably carcinogenic to humans,” and added it to a list
that already included beef, pork, mobile phone use, dry cleaning and working night shifts.
Glyphosate escaped a stronger classification — “carcinogenic to humans” — that includes
bacon, red wine, sun exposure, tobacco and plutonium.
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Government regulators, by contrast, are looking at the risk that glyphosate will actually cause
cancer given most people’s levels of exposure. Sharks, for example, are potentially dangerous.
But people who stay out of the water are not at much risk of being attacked. 156

For policy purposes, it is clearly the question asked by national regulators that is of interest: not a
general, hypothetical question of the sort asked by the IARC.

5.4.2

Alcohol, bacon, sunlight, betelnut are far more dangerous than glyphosate

It is illuminating to take a look at IARC’s classification system. The following are among the agents listed by
IARC as either proven or probably carcinogens 157:
Agent proven to cause cancer (Group 1)
Alcoholic beverages
Aluminium production
Betel quid with tobacco
Betel quid without tobacco
Engine exhaust, diesel
Ethanol in alcoholic beverages
Iron and steel founding (occupational exposure during)
Outdoor air pollution
Outdoor air pollution, particulate matter in
Painter (occupational exposure as a)

Agents that are probably carcinogenic (2A)
Art glass, glass containers and pressed ware
(manufacture of)
Biomass fuel (primarily wood), indoor emissions
from household combustion of
Frying, emissions from high-temperature
Glyphosate
Hairdresser or barber (occupational exposure as a)
Malathion
Night shift work
Petroleum refining (occupational exposures in)
Red meat (consumption of)
Very hot beverages at above 65 °C (drinking)

Processed meat (consumption of)
Rubber manufacturing industry
Salted fish, Chinese-style
Solar radiation
Tobacco smoke, second-hand
Tobacco smoking
Tobacco, smokeless
Ultraviolet radiation (wavelengths 100-400 nm,
encompassing UVA, UVB, and UVC)
Ultraviolet-emitting tanning devices
Welding fumes
Wood dust

Things that many people commonly consume (e.g. betel, alcohol, tobacco, processed meats (ham, salami, etc.),
salted fish (Chinese style)) or do (going out in the sun, going outdoors in cities) are far more dangerous than
glyphosate. Being involved in occupations such as aluminium production, petrol and oil production, being a
professional painter, working in the rubber industry, carpentry (wood dust), welding, is far more dangerous than
farmers’ use of glyphosate.
This helps set the context for the IARC’s classification system.
Two deductions follow:
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1. Not everything that is proven to cause cancer is or should be banned
We do not ban betel nuts, alcohol or tobacco just because these are known to cause cancer. We do not forbid
people to go out in the sun or to live in polluted cities. All these are far more dangerous than glyphosate. We do
not stop people from getting a hair-cut because the hairdresser might get cancer from constant use of hairsprays.
There is a societal judgement involved here (a kind of a cost-benefit test) that the benefits from these agents or
occupations exceed costs. More importantly, there is the principle of liberty involved – that we must not reduce
someone’s freedoms just because they might harm themselves. If we go down that path, we will end up with a
paternalistic state that will soon enter not just into our homes but into our bedrooms.
2. Professional use should be regulated
Professions and industries that use agents with proven cancer risk are regulated through occupational health and
safety laws through a risk assessment process with reasonably practicable risk mitigation measures. Even here,
banning is generally the worst option. In the case of glyphosate there are no known second-hand effects, either:
farmers do not waste it on spraying their neighbours’ fields (although they must take precautions that the spray
doesn’t blow downwind for it could destroy neighbouring crops; fortunately, glyphosate is not very volatile).
Therefore, with the current data, a CBA of its use (even if it did cause a few cancers, which it doesn’t) would be
overwhelmingly in its favour. Farmers should, of course, not drink glyphosate or spray it into their eyes.

5.5

The world’s regulators unanimously support the use of glyphosate

Having been in use for nearly five decades, glyphosate is one of the most well-researched chemicals. Regulators
across the world have repeatedly confirmed the non-carcinogenic properties of glyphosate. As was reported in
the international New York Times:
The longest and most thorough study of American agricultural workers by the National Institutes of
Health … found no association between glyphosate and overall cancer risk, though it did acknowledge
that the evidence was more ambiguous at the highest levels of exposure. 158

5.5.1

Environmental Protection Agency (EPA), USA

The EPA is absolutely clear on its website that glyphosate is not carcinogenic. 159
The EPA has an obligation to conduct reviews of its registered agents every 15 years. In a Brief of the United States
as amicus curiae in support of Monsanto in 2019, 160 the EPA stated:
EPA revised its carcinogen risk assessment guidelines in 2005. The lowest risk category under the
2005 guidelines is “not likely to be carcinogenic to humans.” In 2015, EPA’s Cancer Assessment
Review Committee reevaluated available glyphosate data, and classified glyphosate as “not likely
to be carcinogenic to humans.” On December 12, 2017, EPA’s Office of Pesticide Programs
issued a paper entitled “Revised Glyphosate Issue Paper: Evaluation of Carcinogenic Potential.”
EPA undertook this evaluation as part of its 15-year registration review. The 2017 evaluation
includes review of existing studies that registrants had not previously submitted to the Agency, as
well as a comprehensive literature review. In 2017, EPA concluded that “the strongest
support” was for a conclusion that glyphosate is “not likely to be carcinogenic in
humans.”

On 30 January 2020 the EPA announced:
EPA has concluded its regulatory review of glyphosate—the most widely used herbicide in the
United States. After a thorough review of the best available science, as required under the Federal
Insecticide, Fungicide, and Rodenticide Act, EPA has concluded that there are no risks of concern
to human health when glyphosate is used according to the label and that it is not a
carcinogen. These findings on human health risk are consistent with the conclusions of science
reviews by many other countries and other federal agencies, including the U.S. Department of
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Agriculture, the Canadian Pest Management Regulatory Agency, the Australian Pesticide and
Veterinary Medicines Authority, the European Food Safety Authority, and the German Federal
Institute for Occupational Safety and Health. 161

5.5.1.1 The EPA’s initial error in misbranding due to IARC’s declaration
In its Brief of the United States as amicus curiae in support of Monsanto in 2019, 162 the EPA notes:
On July 7, 2017, California listed glyphosate as a substance regulated under Proposition 65, based on
the International Agency for Research on Cancer’s classification of the pesticide as “probably
carcinogenic to humans.” Because this listing triggered Proposition 65’s warning requirements, many
manufacturers that had been registered to use glyphosate reached out to EPA for guidance. Some
specifically sought EPA’s approval to amend their product labels to satisfy Proposition 65. EPA did
approve a limited number of applications allowing the addition of a Proposition 65 glyphosate
cancer warning to pesticide labels when requested. EPA did not, however, consider these statements
to be “Human Hazard and Precautionary Statements” as administered in 40 C.F.R. § 152.156
Subpart D (156.60 et seq.). Because the statement was not a FIFRA required statement, and because
it was framed as a statement about California’s assessment, it did not receive the same level or
review as other parts of the label. These label-change approvals, however, were erroneous
because the proposed edits warned of a cancer risk that, according to EPA’s assessment, does not
exist.
As a result, such a warning instead constituted prohibited misbranding. See 7 U.S.C. § 136(q)(1)(A)
(defining “misbranded” to include representations that are “false or misleading in any particular”); §
136j(a)(1)(E) (establishing that it is illegal to sell a misbranded pesticide). See generally 40 C.F.R. §
152.112(f) (allowing EPA approval of an application under FIFRA Section 3(c)(5), 7 U.S.C. §
136a(c)(5), only where “[t]he Agency has determined that the product is not misbranded”).
In an August 7, 2019 letter, EPA informed all glyphosate registrants that EPA had
concluded glyphosate is “not likely to be carcinogenic to humans.” EPA then stated that
products bearing a Proposition 65 warning statement due to the presence of glyphosate are
misbranded under FIFRA because such a statement is “false and misleading.” In support of the
representation that glyphosate is “not likely to be carcinogenic,” EPA cited to its 2017 glyphosate
evaluation.

It is evident from this US Government statement that the EPA continues to disagree with the IARC
classification and that it considers that it would be false and misleading for any company to suggest that
glyphosate is carcinogenic.

5.5.2

Australian Pesticides and Veterinary Medicines Authority (APVMA)

The APVMA notes on its website 163:
Concerns have been raised about human exposure to the common herbicide glyphosate, after a
2015 International Agency for Research on Cancer (IARC) assessment, which has classified
glyphosate in a group of chemicals that is ‘probably carcinogenic to humans based on a strength-ofevidence assessment.
In 2016, following the IARC assessment, the APVMA considered glyphosate and found no
grounds to place it under formal reconsideration. Glyphosate is registered for use in Australia,
and APVMA approved products containing glyphosate can continue to be used safely according to
label directions.

5.5.3

European Union

The following information is based on information available at the EU’s website 164.
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Glyphosate is currently approved for use in the EU until 15 December 2022. Unlike in the USA, the EU
approval is only for five years, with the last approval for glyphosate being accorded in 2017. A fresh process is
underway for post-December 2022 approval.
In Europe two agencies are involved in the approvals process: the European Food Safety Authority (EFSA) and
European Chemicals Agency (ECHA). In 2019, a group of companies known as the Glyphosate Renewal Group
(GRG), applied to renew the approval of glyphosate post-December 2022.
The European Commission appointed four Member States – France, Hungary, the Netherlands and Sweden – to
act as joint “rapporteurs” and carry out the initial assessment. This group is known as the Assessment Group on
Glyphosate (AGG). The AGG completed its assessment and on 15 June 2021 (updated on 10 August 2021) and
passed it to EFSA and ECHA, respectively in the form of two reports: (a) a renewal assessment report (RAR)
and (b) Harmonised Classification and Labelling (CLH) report to initiate a peer review process.
The RAR runs to approximately 11,000 pages (by comparison, a typical assessment report for an active
substance comprises fewer than 5,000 pages). The two EU regulatory agencies are carrying out the administrative
processes needed before the documents are made available for consultation. A summary of the AGG’s draft
findings is available at: https://ec.europa.eu/food/system/files/2021-06/pesticides_aas_agg_report_202106.pdf.
The following is extracted from the summary:
Based on the available information, the following conclusions could be drawn:

•

Germ cell mutagenicity: on basis of the available information and the considerations in the
Guidance on the Application of the CLP criteria, the AGG does not consider the criteria for
classification with respect to germ cell mutagenicity in Regulation (EC) No 1272/2008 to be
fulfilled. The AGG proposes that classification of glyphosate as for germ cell mutagenicity
genotoxic or mutagenic is not justified.

•

Carcinogenicity: taking all the evidence into account i.e. animal experiments, epidemiological
studies and statistical analyses, and based on the considerations in the Guidance on the Application
of the CLP criteria, the AGG does not consider the criteria for classification with respect to
carcinogenicity in Regulation (EC) No 1272/2008 and the dedicated guidance document15 to be
fulfilled. The AGG proposes that a classification of glyphosate with regard to carcinogenicity
is not justified.

•

Reproductive toxicity: on basis of the available information and the considerations in the Guidance
on the Application of the CLP criteria, the AGG does not consider the criteria for classification
with respect to reproductive toxicity in Regulation (EC) No 1272/2008 to be fulfilled. The AGG
proposes that classification of glyphosate as toxic for reproduction is not justified.

•

Based on the available information and the considerations in the Guidance on the Application of
the CLP Criteria, the AGG does not consider the criteria for classification with respect to specific
target organ toxicity (STOT) to be fulfilled. The AGG proposes that classification for specific
target organ toxicity is not justified, neither for single nor repeated exposure (STOT-SE and
STOT-RE) respectively.

•

Based on the available toxicological information, the AGG proposes that the current classification
as “causes serious eye damage” (H318) should be retained.

The AGG proposes revised toxicological reference values for glyphosate, to be used in risk assessment for
consumers and for operators, workers, bystanders and residents. Two of the revised reference values are
more conservative (lower) than the values established in the previous renewal process for glyphosate. The
proposed revised reference values result from the re-assessment of existing studies using a more
conservative approach.
For all proposed uses, a safe use could be demonstrated for operators and workers (both without
personal protective equipment) and for bystanders. For residents, a safe use was demonstrated for all
proposed uses, except for one scenario in which due to a high predicted spray drift no safe use could be
demonstrated.

164 https://ec.europa.eu/food/plants/pesticides/approval-active-substances/renewal-approval/glyphosate_en#status-of-glyphosate-inthe-eu
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Overall, the AGG concludes that glyphosate meets the approval criteria for human health as laid down
in Regulation (EC) No 1107/2009 and its amendments for the approval as an active substance to be used in
plant protection products.

5.5.4

Other regulators

It is reported that “18 global agencies have reviewed more than 4,000 studies to date and found glyphosate not
carcinogenic” 165. The following chart illustrates the position of other regulators. 166

When developed country national regulators insist that glyphosate is safe, it is hard for Swatantra Bharat Party to
accept a view that glyphosate causes cancer. The fact that so much attention is being paid globally to glyphosate
by so many expert bodies and to date not a single adverse finding has emerged from these expert bodies, is proof
enough to support the continued use of glyphosate in India.

165 https://geneticliteracyproject.org/2021/09/13/infographic-does-glyphosate-aka-roundup-cause-cause-cancer-18-of-19-globalregulatory-and-chemical-oversight-agencies-say-no-while-one-presents-equivocal-data/
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5.6

What farmers are saying

Chandrashekhar H. Bhadsavle’s letter of 16 July 2019 is illuminating 167. He leaves the stumps of harvested plants
in the soil and sprays them with glyphosate after 2-3 days. This allows them to decay into the soil, improving soil
nutrients.
I have been using glyphosate since 1997, spraying it on all the 15 acres of crop land I own at Neral. With
extensive experimentation and intensive field trials, I have invented and developed a zero-till,
conservation agriculture technique, essentially for rice based farming, which is not only specific to the
crop of rice, but is beneficial form of agro practice for other crops too, popularly named as Saguna
Rice Technique (SRT). This type of precision farming fundamentally achieves sustainability of the
practice, enabling carbon sequestration, ultimately leading to a prosperous situation for all. In the
application of my agro practice, I recommend the use of glyphosate as a general purpose herbicide.

5.7

The Monsanto/Bayer matter is now with the US Supreme Court

On 16 August 2021, Bayer filed a Writ of Certiorari 168 with the US Supreme Court against the May 2021
decision 169 of the San Francisco-based 9th U.S. Circuit Court of Appeals 170 in the Monsanto Co. v. Hardeman
case. The Bayer website notes:
On August 16, 2021, we petitioned the U.S. Supreme Court to review the Hardeman case. We
expect the Court to decide within six months whether it will grant this review. If the Court grants
review, the Court will likely issue a final decision on the case in 2022 171.

The lawsuits against Bayer claim the company should have warned customers of the alleged cancer risk. Bayer
wants the Supreme Court to find that the EPA label approval under a federal law called the Federal Insecticide,
Fungicide and Rodenticide Act pre-empts the “failure to warn” claims brought under state law.
Bayer is arguing that it should not be penalized for marketing a product deemed safe by the EPA and on which
the agency would not allow a cancer warning to be printed. The Writ of Certiorari observes:
For decades, the Environmental Protection Agency (EPA) has exercised its delegated authority
under the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) to find that Roundup and its
active ingredient, glyphosate, do not cause cancer in humans. EPA has authorized Roundup for sale,
repeatedly approved Roundup’s labeling without a cancer warning, and recently informed pesticide
registrants that including a cancer warning on the labeling of a glyphosate-based pesticide would
render it “misbranded” in violation of federal law.

To an outside observer it appears to be truly Kafkaesque that a business can be sued in the USA for following
the labelling requirements of the law. How is it possible then for a business operate – if it is to be found liable
in civil suits for claims of harm even after it has followed all the laws? Surely, if anything is found wrong, then
the EPA should pay, not the company.
On 13 December 2021, the Supreme Court invited the Solicitor General of the USA to file a brief that
expresses the views of the United States in this case. It is understood that this process may take a few months
(“U.S. Solicitor General Elizabeth Prelogar in the coming months is due to file a brief expressing the
administration’s views” 172). It seems almost certain that the EPA will rehash its 2019 brief and confirm that there
is no basis for any adverse findings against Bayer because if followed the labelling laws strictly.

https://www.sabhlokcity.com/2019/07/farmer-chandrashekhar-h-bhadsavles-letter-to-non-farmer-ashwani-mahajan-on-glyphosatewhich-does-not-cause-cancer/
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5.8

Negative externalities from herbicides

Leaving aside the issue of the carcinogenicity of glyphosate, there is, as noted in a previous chapter, no
permanent solution to the arms race in Nature. Like pests develop resistance to hybrids and insect-resistant GM
crops, weeds can develop resistance to glyphosate. Clearly, feeding the global population will need constant
innovation and agility.
In this regard, there is an issue of negative externalities with dicamba.
In the early 2000s, scientists began reporting that weeds were evolving resistance to Roundup. In
response, Monsanto rolled out a new generation of genetically engineered seeds that would make crops
resistant to a wider array of older herbicides. Farmers could use these older products along with
Roundup, improving their chances of killing most weeds.
One of the chemicals Monsanto bet on was dicamba, first introduced in the 1960s. In 2015 and 2016,
the company began producing seeds branded “Roundup Ready Xtend” that were engineered to tolerate
heavy spraying of both dicamba and glyphosate. 173

But:
Dicamba is one of the most volatile herbicides on the market, meaning that it changes readily from a
liquid to a vapor in warm temperatures. When farmers sprayed dicamba on hot days, it tended to
vaporize and drift off target, spreading to fields and farms that often were not planted with crops
genetically engineered to tolerate it. … In 2021, thousands of U.S. growers reported to the
Environmental Protection Agency that dicamba sprayed by other farmers – sometimes up to a mile and
a half away – damaged crops in their fields. Complaints came from all over the country.

This suggests the need to restrain the use of volatile herbicides and to consider other regulatory requirements.
This could be ensured with proper co-regulatory standards, as well as through the regular torts law.
***
To conclude, Swatantra Bharat Party considers that glyphosate is non-carcinogenic even as farmers should
continue to take proper care in its use. We remain open to changing our position if the science changes.
More importantly, the issue for us is not about any particular technology or herbicide but about the right of
citizens (whether farmers or others) to practice their occupation without any unnecessary interference from the
government to the extent they are not harming anyone. Where any harms are proven to occur (as with dicamba)
our Party would call for a cost-benefit test of regulatory options to identify the option with the greatest net
benefit to society.
Without herbicides up to half the crops in the world could be wiped out. We cannot afford, as a species,
to throw out the baby with the bathwater.

173 https://theconversation.com/the-herbicide-dicamba-was-supposed-to-solve-farmers-weed-problems-instead-its-making-farmingharder-for-many-of-them-174181
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6.

Looking back at the 2019 Kisan Satyagraha

On 24 May 2019 our sister party, Swarna Bharat Party asked the Modi government to lift the 2010 moratorium
by 10 June 2019 174. Since the government failed to do so, Shetkari Sanghatna went ahead with a civil
disobedience movement (Kisan Satyagraha) from 10 June 2019.
Lalit Bahle created history when his farm in Akot in Akola district become the venue of this public violation of
the law. Seeds of HT Bt cotton – too small to see on camera – were planted in the ground by farmers chanting
slogans for their freedom: a sight to behold for the ages.
Lalit Bahale who launched the movement was strongly supported by Anil Ghanwat, the then President of the
Shetkari Sanghatna and Ajit Narde, the technology coordinator of Shetkari Sanghatna. Subsequently, tens of
other such events took place across the country, with farmers sharing their photos on social media.

Pictured above: Farmers planting HT Bt cotton at Akot on 10 June 2019 as part of Kisan Satyagraha
The government failed to stop the movement. Farmers do not bow down because of arrests, particularly when
they know the truth is on their side. More details of the 2019 disobedience are available at #KisanSatyagraha &
https://www.sabhlokcity.com/2019/06/continuing-civil-disobedience-by-farmers/
The movement was widely covered in the national media and debated in the Parliament.

6.1

The position of our Party leaders

Anil Ghanwat, the (then) President of Shetkari Sangathana, - as reported in FirstPost on 14 June 2019 175
India imports Canola oil from Canada, which is obtained from GM seeds. A dozen GM crops like
maize, soya, cotton have been planted across the world and millions of people and livestock have been
eating these for the past two decades. There is no evidence of any adverse impact on their health. Why
can’t Indian farmers grow HTBT cotton?

Sanjeev Sabhlok, former IAS (1982 batch), economist and adviser of Swarna Bharat Party:
Our party insists on the rule of law but like Mahatma Gandhi broke salt laws to protest an oppressive
British government, we support the plans of farmers to break this oppressive and anti-farmer
moratorium. To prevent the need for this civil disobedience action, we ask the government to
immediately ratify the 2009 regulatory approval of Bt brinjal. 176
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6.2

In the Parliament

On 2 July 2019, Agriculture Minister Tomar told Lok Sabha:
Few incidences of suspected open cultivation of Bt. brinjal and HT cotton were reported in
Maharashtra, Haryana, Punjab, Gujarat and Andhra Pradesh. Department of Agriculture, Cooperation
and Farmers Welfare has issued advisories to States to take appropriate necessary action to curb and
control the spread of Bt. Brinjal and HT cotton. State Governments have given the directions to all
District Administration to take necessary legal steps to curb the production and selling of illegal GM
crops. 177

On that same date, Science and Technology Minster Harsh Vardhan told Rajya Sabha:
Department of Biotechnology had constituted Field Inspection and Scientific Evaluation Committee to
study the cultivation of illegal, unapproved HT cotton in cotton growing states. The Committee’s
recommendations have already been communicated to the relevant Ministries/Departments of Central
and State Governments and agencies to prevent recurrence of spread of unapproved HT cotton. 178

A few days later on 19 July 2019, the government confirmed in Parliament that GM crops are safe, thus
effectively supporting the actions of farmers. Since then, the government has chosen to keep quiet than to
make a bigger fool of itself.

6.3

Support from across the world

The 2019 Kisan Satyagraha received support from all over India and from scientists across the world.

6.3.1

Support in the media

Times of India editorial, 26 June 2019:
The experience of the last few months in Maharashtra and Haryana has shown that some farmers are
no longer willing to pay the price for political paralysis. Indian agriculture is in urgent need of
technological infusion. Transgenic crops are the obvious answer.
The best way forward is for government to follow the lead given by its regulator. End procrastination
and approve transgenic brinjal, mustard and the next iteration of cotton. 179

Financial Express editorial 11 June 2019:
While the government is within its rights to arrest Shetkari Sangathana farmers for breaking the law—
they will then have to arrest thousands of farmers who are using HT seeds already—surely it owes the
country an explanation for why its policies are so anti-farmer? 180

Sirf News, 25 June 2019:
The farmers are the prime victims of the prevailing regulatory environment. The farmers are only
pleading for the freedom to adopt the technology of their choice, be it GM, organic or zero budget, or
any other practice. 181

6.3.2

Support from specific journalists

Swami Aiyar, Times of India, 21 May 2019:
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The news item on the Haryana crackdown on GM brinjal spoke indignantly of laws violated and
farmers duped. Yet, it revealed that dealers of GM brinjal saplings were charging seven times as much
as for ordinary brinjal, which was susceptible to pests like shoot-borers.
Farmers of India, unite! Defy stupid laws prohibiting GM crops and grow them wherever pirated or
smuggled seeds are available. That is what you did in the case of GM cotton in the 2000s. It ultimately
forced the government, shamefacedly, to regularise what was till then illegal.
Sundry activists had published papers claiming to show that GM cotton was disastrous. Farmers rightly
ignored these supposed research findings as ideological rubbish. In practice, cotton yields doubled even
as pesticide use declined. Cotton acreage, production and exports shot up. 182

Shekhar Gupta, ThePrint, 14 May 2019 (video at 12:17 minutes):
India … is indulging in this massive self-denial and damage to our farming because we are denying to
the farmer benefits of technology which is now available. 183

Vivian Fernandes, FirstPost, 14 May 2019:
A baingan or brinjal with a foreign (cry1Ac) gene toxic to the fruit and shoot borer is no different from a
conventional brinjal, the Genetic Engineering Approval Committee (GEAC) had said after two levels of
bio-safety research level trials running into a few years. The gene was extracted from a commonlyoccurring soil-bacterium, Bt for short. At its meeting in October 2009, it recommended the Bt brinjal
for mass cultivation finding it to be safe for humans and animals. But for political reasons,
Environment Minister, Jairam Ramesh, put the decision on hold. 184

Sandipan Deb, former editor of ‘Financial Express’ and founder-editor of ‘Open’ and ‘Swarajya’ magazines, in
LiveMint, 28 June 2019:
The PM must stand up to the anti-science obscurantism that is set to ruin our farmers. 185

Sayantan Bera, Livemint, 20 June 2019:
By resisting genetic engineering technologies, India risks falling behind the rest of the world where
scientists are deploying gene editing tools to improve yields, disease resistance and shelf life of crops. 186

Parthasarathi Biswas, The Indian Express, 20 June 2019:
Either way, one thing is clear: Cotton growers don’t need to be told about the benefits of HT cotton.
They would want to plant it, with or without the government’s approval. 187

Kabir Agarwal, The Wire, 9 June 2019:
The [anti-GM] groups … argue that GM crops are harmful to the environment, biodiversity and to the
human body if consumed. However, several studies over the years have shown that these fears are
unfounded. In 2016, an analysis of 900 studies on the subject by the National Academies of Sciences
found that GM crops were safe to use. “The committee concluded that no differences have been found
that implicate a higher risk to human health safety from foods than from their non-GE counterparts,” it
concluded. 188

M.R. Subramani, Executive Editor, Swarajya, 10 June 2019:
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since the Narendra Modi government came to power in 2014, research on GM crops, food and nonfood, have come to a halt.... The TEC hasn’t recommended a moratorium on the ground that GM crop
is unsafe. 189

6.4

Satyameva Jayate: No government can stop the truth

It is unfortunate than that in a country where the Father of the Nation Mahatma Gandhi led a farmers agitation
in Champaran to establish the right of farmers to decide which crop to cultivate, seeds are controlled by the
government in independent India.
It takes enormous courage for a common citizen to oppose the government publicly. What gives these ordinary
farmers the courage to fight their own government? Because they have seen the continuing failure of the
governments of India to protect their freedoms. The government of India is open to technologies in other
sectors but for the farmers there is a complete blockage. Farmers are expected to perform with mediaeval
technology while the rest of the country can forge ahead.
But fighting science and the truth is an impossibility. Particularly after the Modi government has itself admitted
that GM crops are safe, why not simply lift the moratorium and admit that the government was wrong?
The farmers will not accept no for an answer. By not resolving the issue at the earliest opportunity he had (in
2014), Mr Modi has extended the farmers’ pain.
Today, on 17 January 2022 SBP and Shetkari Sanghatana are launching Kisan Satyagraha #2 – the Feed India
Movement – since farmers, whose occupation is to feed the nation, are being hindered from doing so.

The moral force is with the farmers
who will openly defy unjust laws today.
The GM moratorium doesn’t claim that GM crops are not safe (for they are
patently safe and proven to be so, repeatedly).
Instead, the moratorium is a strategy to kick the can down the road so
politicians can avoid the hard yards of refuting anti-development activists and
taking the country along in the reform journey.
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7.

Mandator y organic or natural far ming will star ve India

Scientific, sustainable farming and faith-based organic/natural farming are polar opposites. The former is
based on detailed research and investigation with the best possible tools that science can offer: the other is based
on hope and wishful thinking, in defiance of all known facts.
Given the mythologies being created by BJP in India around organic farming – almost a deification of some
ancient, mythical “traditional” technology – this chapter identifies the objective characteristics of organic/natural
farming and shows why BJP’s ideas are not fit for purpose.
It is not that our Party is against traditional/organic/natural farming methods. We unequivocally support the
choices that farmers and consumers may make in their own self-interest. Mythical/ traditional/ organic/ natural
farming might well work for some farmers who have access to a specific niche market. That any additional health
benefits of organic are non-existent 190 for consumers of such organic produce is not a policy concern.
Consumers must be free to make their own choices, if the food they eat is safe. Except for a few worms that
might be found in organic produce, there is no known harm from organic food.
The policy issue is this: Should a government “pick winners” amongst technologies or leave it to markets to
work out what’s best for them. If organic farming had been profitable, the mainstream farmer would have surely
chosen it by now, anyway. The fact that they have largely rejected such technologies signals that organic farming
is unprofitable. If so, why does the Modi government want farmers to undergo losses by constantly
exhorting them to stop the use of chemicals and practice natural farming? With anti-farmer laws and obstacles
placed upon farmers by the government at each step already, our Party rejects any further harms to farmers.
Just as we insist that farmers and consumers must have the right to choose organic, they must equally have the
freedom to choose technologies like GM which are proven to improve farmers’ incomes, improve farmers’
health from reduced pesticide use, and improve the health of India’s mal-nourished children.
Our Party doesn’t pick technologies. We stand for technology freedom, not Government-mandated
technology.

7.1

Sustainable agriculture requires modern science and economics

Feeding people and saving the environment are twin goals that each government faces and one must strike a
balance. We are reproducing here with his permission, Mr Ram Kaundinya’s 19 January 2020 article entitled,
“Sustainable Agriculture – the way forward” 191 in Times of India blogs:
Any form of agriculture interferes with nature. Cultivating land and growing crops involves using the
natural resources and converting them into food or fibre. It is essential to cultivate land as there is no
other way of feeding the population. However, while cultivating, if we keep the utilization of natural
resources at the minimum level and use them in a sustainable way so that they are renewed frequently
and are available for future use, we would be doing a great favour to our future generations.
What are the natural resources we are talking about? Soil and water are the most used resources in
cultivation of crops. Air is also used in a big way although it is not in a visible or a measurable way.
Land contains flora and fauna and the soil has organic matter that is essential for the plant growth.
Sustainable Agriculture is farming in a sustainable fashion based on an understanding of the ecosystem
and relationships between organisms and their environment. The three important parts of Sustainable
Agriculture are (i) economic profit for the farmer and the others providing products and services to him
(ii) environmental stewardship and (iii) social responsibility by all the stakeholders concerned.

https://geneticliteracyproject.org/2021/06/28/dont-believe-the-hype-organic-produce-is-not-healthier-than-conventionally-grownfruit-and-vegetables/
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It is very important to ensure that the farmer makes money while following sustainable agricultural
practices. The farmer can make money only if he increases his yields, reduces his costs and gets a better
price for his produce. It would be futile to expect the farmer to follow sustainable practices if he
is not making money.
We do not include the environmental costs in the costing of each crop. If we do, then cost of
production of rice will shoot up because of the heavy use of water and fertilizers. Basal application of
fertilizers in excess quantities does harm the soil health in the long run. If we are using 5000 litres of
water to produce one Kg of Rice there is a cost attached to that volume of water. The farmer has to be
educated on these aspects and should be trained in optimising the use of water and fertilizers. Direct
Sown Rice which does not require standing water, is to be adapted by the farmers in large numbers.
Public policy also plays a major role. Free water and free power do not help the cause of water
conservation and its efficient use. All states have to review this policy if we have to move towards
sustainable agriculture.
Ploughing and tilling the soil are symbols of agriculture for us. They are ingrained in the culture of our
farmers. But these two operations damage the top soil and disturb the soil structure. Zero Till or
Minimum Till is a concept which has been adapted by farmers in developed countries for many
decades. It is a practice to promote soil sustainability. There is an urgent need to promote this
concept in India so that we can save the top soil. Maintaining soil organic matter is another important
area in the management of soil health.
Since Green Revolution helped India to multiply its food grains production manifold we have achieved
higher productivity through hybrids and crop improvement efforts in other crops. However all these
technologies are input intensive except for GM which reduced the consumption of pesticides in
cotton.
We have to address the issues emerging out of high input usage, i.e., depletion of natural resources like
water, soil and biodiversity, meet Sustainable Development Goals like Zero Hunger, reduction of
poverty and environmental sustainability. We have to move towards responsible agricultural
production by adopting sustainable agricultural practices. This has to be supported with appropriate
public policy that encourages farmers to preserve natural resources. For example, we give subsidy on
fertilizers, water and power which are clearly not sustainable policies any more. Instead we should use
the same money to incentivize farmers who save water, protect soil and conserve biodiversity….
We have to do all this without compromising on the yields. A populous country like India cannot afford
to ignore the demands of food and nutritional security of its people, many of whom require adequate
food at affordable prices.

This article clarifies that the concept of sustainability cannot even begin to exist in a situation where the farmer
undergoes financial loss. Likewise, we cannot have sustainability if the environment is harmed.
Swatantra Bharat Party considers that farmers should be allowed access to GM crops which can play an
important role in sustainable agriculture. GM crops increase a farmer’s income but also reduce fertiliser and
pesticide use, even as they improve soil health by reducing need to till the soil. Of course, as alluded to by Mr
Ram Kaundinya, many other actions are needed to achieve sustainability (e.g. public policy changes to
incentives to reduce the use of groundwater). We will detail such measures in our forthcoming Discussion
Paper. In particular, sustainable agriculture requires insights from incentive and mechanism design – topics
that have been honoured with two Nobel prizes in economics 192.
In addition, advanced scientific measures like Integrated Pest Management (IPM) can play a role in
sustainability. IPM includes crop rotation, planting pest-free rootstock, trapping and weeding along with biocontrol agents and bio-pesticides.
Govt. of India has adopted Integrated Pest Management (IPM) as cardinal principle and main plank of
plant protection in the overall Crop Production Programme since 1985. 193

192 William Vickrey and James Mirrlees (1996) and Roger Myerson, Leonid Hurwicz and Eric Maskin (2007). See
https://en.wikipedia.org/wiki/Incentive-centered_design
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But IPM is extremely labour intensive and should form part of a package of measures that includes technologies
like GM.
Considering that in 1990-91, foodgrains production was only 176 million tonnes 194 and now India produces
around 80% more foodgrains with roughly the same quantity of pesticides (Figure 7.1), pesticide intensity has
been steadily dropping (of course, pesticides are not just used for foodgrain crops but to produce a wide
assortment of other crops). This is a good-news story.
Million tonnes of pesticides used in India, 1994-2021
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Figure 7.1: Quantity of pesticides used in Indian agriculture 195

It is important to point out that while pesticides may well be harmful to farmers when not used appropriately,
risks from pesticides to consumers are generally over-estimated. It is best for consumers to wash fruits and
vegetables before consumption but there is no evidence to suggest that a small amount of pesticide residue is
harmful to humans:
As was the case of the pure food movement about 100 years ago, there has been no general outbreak of
disease or death from either food or pesticide exposure. The potential for adverse effects of
pesticides when used as directed is minimal, but it is continually overestimated by most
persons. 196

In brief, sustainable agriculture requires robust consideration of both modern science and modern economics. \
Our Party is open to all innovations and ideas to advance sustainability of agriculture. But as will be
demonstrated below, organic farming is not even remotely a part of the solution because (1) it imposes
losses on farmers and (2) if we are to use only organic to feed India, it will cause vast amounts of deforestation.

Organic produces around 60-75% of the yield of conventional agriculture

7.2

Organic farming is the anti-thesis of sustainability. Its most important characteristic as far as public policy is
concerned is its low yield. Organic farming is a production method: it can be used with any seed, including
heirloom, hybrid high yielding or GM seeds. Organic methods abjure “standard” chemical fertilisers and
pesticides but can use bio-fertilisers and bio-pesticides.
Organic productivity is impeded by two factors:
•
•

starvation of plant (mainly nitrogen insufficiency); and
allowing pests and weeds to choke plant growth.

In addition, in some cases organic productivity is hampered by the use of low-productivity (traditional, heirloom)
seeds.
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Studies have repeatedly confirmed that organic farming is less productive than conventional farming – and the
gap is increasing as biotechnology further increases agricultural productivity. We saw earlier how Norman
Borlaug estimated that organic farming would reduce yields by 30 per cent. But we now have more robust
estimates.
Seufert et al. (2012) performed a comprehensive meta-analysis of organic and conventional agriculture yields
reported worldwide and found that “the average organic-to-conventional yield ratio from 316 comparisons on 34
different crop species was 0.75”. 197 A more recent analysis (Nature Communications, 2019) suggests that organic
would slash yields even more: by around 40 per cent:
We predict a drop in total food production expressed as metabolisable energy (ME) of the order of
40% compared to the conventional farming baseline. Human edible protein outputs decreases by a
similar proportion. The decrease is due to smaller crop yields per unit of land area under organic
management, and the need to introduce fertility-building grass leys with nitrogen-fixing legumes within
crop rotations. The latter requirement is a farming system-level effect that is not captured in crop-level
comparisons. 198

Overall, organic farming produces around 60-75% of the yield of conventional agriculture. (It is relatively more
for foodgrains and less for vegetables and fruits, as discussed below). Even if we assume a 25 per cent reduction
in yield, the world would need an additional one third of agricultural land if organic food were to be
mandated. Mass deforestation would result.
Given this basic fact, we now consider the Kaundinya sustainability criteria:

7.2.1

Profitable for farmers? No

A 2005 NABARD report found that: “As a result of the low yields during the conversion period, the net income
from the organic farm was lesser than the conventional farm. But the yield under organic method increased
progressively equalling it to that of the conventional system by the sixth year” 199. This conclusion (viz. that in
the sixth year organic production equals conventional) is questionable, given the Seufert et al. (2012) and Nature
Communications 2019 reports noted above, but even if this were true in some cases, the NABARD 2005 report
admits that India’s farmers do not have the capacity to absorb losses during the interregnum.
In many cases the farmers experience some loss in yields on discarding synthetic inputs on conversion
of their farming method from conventional to organic. Restoration of full biological activity in terms of
growth of beneficial insect populations, nitrogen fixation from legumes, pest suppression and fertility
problems will take some time and the reduction in the yield rates is the result in the interregnum. It may
also be possible that it will take years to make organic production possible on the farm. Small and
marginal farmers cannot take the risk of low yields for the initial 2-3 years on the conversion to organic
farming. There are no schemes to compensate them during the gestation period.”

Due to low yield, most farmers who successfully eke out a living from organic farming cater to an elite, niche
premium market. For instance, NABARD reported in 2005 that 200:
The Central Institute for Cotton Research, Nagpur conducted a study of economics of cotton
cultivation in Yavatmal district of Maharashtra. The cost of cultivation of cotton was lower in the
organic farming than in the modern system (Annexure - 3). The low costs were due to the non-use of
fertilizers and chemical insecticides. As a result of the low yields during the conversion period, the net
income from the organic farm was lesser than the conventional farm. But the yield under organic
method increased progressively equalling it to that of the conventional system by the sixth year
(Annexure - 4). The input costs were low under organic farming and with a 20 per cent of premium
prices of output, the net income increased progressively from fourth year under organic farming. The

Joy Mun and Seon-Woo Kim (2019), “Major Issues and Limitations in Organic Farming in the United States”, in Debabrata Biswas
and Shirley A. Micallef (eds.), Safety and Practice for Organic Food, Academic Press.
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appreciation of net income from organic cotton cultivation by the sixth year was 80 per cent over the
conventional crop (Sharma, PD, 2003).

Likewise, for ZBNF, the few farmers who have been successful are dependent on a premium market:
According to Nilesh Dahankar who says he has been practising ZBNF for 19 years, one gram of cow
dung has 300 crore microbes. When fermented, there is a 300-fold increase. Dahankar grows
pomegranate, amla and drumstick on 21 acres of land, near Panjabrao Deshmukh agricultural university
in Akola. …He has never applied chemical fertilisers. He uses only natural pesticides made from garlic
and poisonous herbs. He sells produce like amla candy and pigeon pea (tur), under his own brand
name. It fetches a premium.

But here’s the nub: Such price premiums can only exist when the organic market is very small. The 2005
NABARD report cited above agrees that “The price premiums on the organic products will not be much of
help, as they will disappear once significant quantities of organic farm products are made available.”
7.2.1.1 High costs to consumers
It is a corollary of the above that conventional foodgrains crops are far cheaper to produce than organic.
For “corn total costs were estimated at $619.19 and $378.74 for organic and nonorganic systems, respectively.
The organic corn and soybean production costs per acre after corn-soybean-wheat/alfalfa rotation were $420.35
and $257.77, respectively, whereas the conventional corn and soybean production costs were $446.77 and
$270.23, respectively” 201. Note that this cost is per acre, and organic produces less grain per acre, so the true cost
of organic foodgrains is approximately double that of conventional foodgrains.
In brief, foodgrains prices will likely need to almost double in order to feed the world 100% organic food.
Organic vegetables and fruits are different: they roughly cost the same per acre as their conventional
counterparts since their higher labour costs are offset by lower input costs (Figure 7.2).

Figure 7.2: Cost of production of selected organic and conventional vegetables and fruits 202

Due to their lower productivity, though, organic vegetables and fruits also end up costing more compared with
their conventional counterparts.
In brief, organic farming is a fad for the elites. It is not the job of governments to support fads with
taxpayer funds.
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Biswas and Shirley A. Micallef (eds.), Safety and Practice for Organic Food, Academic Press.
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7.2.2

Environmental stewardship? No.

This has already addressed been above in the negative. Since an additional one-third of land (or more) will need
to be allocated to agriculture if we mandate organic farming, we are looking at mass-scale deforestation as a
direct consequence. This is at odds with environmental stewardship; its polar opposite. Even if some minor
environmental benefits are attained from organic farming, the net effect is hugely negative because to
deforestation.
In sum: something that causes financial losses to farmers and destroys forests must be rejected outright.

7.3
7.3.1

Real-life experiment: The mandatory organic debacle of Sri Lanka
Sri Lanka’s 2021 ban on chemical fertilisers has devasted the nation

Sri Lanka’s government took a sudden decision in April 2021 to make a complete shift to organic fertilisers. It
banned imports of chemical fertilisers and use domestic bio-fertilisers. The policy was to shift to organic
fertiliser in a phased-out manner with 30% of agriculture in first year and another 30% in second year. 203
The April ban went into effect just before what is known as the Yala planting season, which lasts from May to
August, and was felt almost immediately. The Verité survey showed that 85 percent of farmers expected a
reduction in their harvest because of the fertilizer ban. Half of them feared that their crop yield could fall by as
much as 40 percent.
As a result, the prices of daily food items like sugar, rice and onions doubled in Sri Lanka, with sugar even
touching Rs 200 per kg. There were also fears of a hit to production of other crucial export crops like cinnamon,
pepper, rubber, cardamom, cloves, nutmeg, betel leaves, cocoa, and vanilla. President Gotabaya Rajapaksa on 31
August issued emergency regulations to control the prices of essentials in a preventive move to stop hoarding of
them. 204 (As anyone with knowledge of basic economics knows, price controls are a harmful policy for society
from every possible angle. Sri Lanka is obviously even worse advised than India is.)
Regarding tea production, it was reported:
The 76-year-old, who grows one of the world’s most expensive teas, fears that Sri Lanka’s average
annual crop of 300 million kilogrammes (660 million pounds) will be slashed by half unless the
government changes course. “If we go completely organic, we will lose 50 percent of the crop, (but) we
are not going to get 50 percent higher prices,” Gunaratne said. 205

Sri Lanka was subsequently forced to allow imports of organic fertilisers as it currently does not have the
capacity to produce as much organic fertiliser as its agricultural sector requires. 206 On 24 November 2021, it was
forced to partly lift this ban, with fertilizer necessary for tea, rubber and coconut to be allowed. 207
The roll back of the delusional Sri Lanka policy has been too little too late. “Jeevika Weerahewa, an agricultural
economist at Sri Lanka’s Peradeniya University, said paddy yields could drop by 30 percent and corn by 50
percent even with the import ban reversed” 208. Former Prime Minister Ranil Wickremesinghe of Sri Lanka said
on 29 December 2021: “Many areas report that this time the harvest is 60% of last season’s”. 209
As Swaminathan Aiyar noted on 19 September 2021:
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Sri Lanka shows how disaster will follow any forcible measures to make farming organic. … [L]et
none pretend that yields will not fall, and prices will not rise. The world — and even India — has a
growing veneer of rich folk willing to pay fancy prices for organic products. Yes, a small proportion of
farmers can cater to them. But mass food production for the poor requires chemical inputs for high
yields and lower prices. Organic farming is no more than a niche. 210

Sri Lanka has been forced to come to India to beg for food. “Indian loans totaling $1.5 billion for essential
commodities, fuel, food and medicine” are being discussed 211, even as Sri Lanka has already fallen into China’s
Belt and Road Initiative debt trap 212.
On 26 January 2022, it was reported that Sri Lanka will pay a “million farmers whose crops failed under a
botched scheme to establish the world’s first 100-percent organic farming nation” $200 million in compensation.
A bigger debacle can hardly be imagined. 213
In brief, farmers cannot feed even themselves, let alone feed India, if they are forced to abandon chemical
fertilisers and pesticides. The Sri Lanka debacle should be a warning to everyone with delusions about the
potential role of organic farming in India: organic farming will starve India.

7.4

Isn’t Zero Budget Natural Farming (ZBNF) better?

In this section we consider ZBNF since it has become a huge fad within the Modi government. Apparently, it is
substantively different to organic farming. Not so.
Subhash Palekar claims that he perfected ZBNF during the 1990s at his 36-acre farm in Belura village of
Amravati district in Maharashtra’s drought-prone Vidarbha region. As reported by R. Ramakumar NABARD
Chair Professor at TISS along with student S.V. Arjun in The Hindu on 9 October 2019 214:
According to Mr. Palekar, all knowledge created by agricultural universities is false. He calls Liebig as
“Mr. Lie Big”. He labels chemical fertilizers and pesticides as “demonic substances”, cross-bred cows as
“demonic species” and biotechnology and tractors as “demonic technologies”. At the same time, Mr.
Palekar is also critical of organic farming. For him, “organic farming” is “more dangerous than
chemical farming”, and “worse than [an] atom bomb”. He calls vermicomposting a “scandal”
and Eiseniafoetida, the red worm used to make vermicompost, as the “destructor beast”. He also calls
Steiner’s biodynamic farming “bio-dynamite farming”. His own alternative of ZBNF is, thus, posed
against both inorganic farming and organic farming.
Mr. Palekar’s premise is that soil has all the nutrients plants need. To make these nutrients available to
plants, we need the intermediation of microorganisms. For this, he recommends the “four wheels of
ZBNF”: Bijamrit, Jivamrit, Mulching and Waaphasa. Bijamrit is the microbial coating of seeds with
formulations of cow urine and cow dung. Jivamrit is the enhancement of soil microbes using an
inoculum of cow dung, cow urine, and jaggery. Mulching is the covering of soil with crops or crop
residues. Waaphasa is the building up of soil humus to increase soil aeration. In addition, ZBNF
includes three methods of insect and pest management: Agniastra, Brahmastra and Neemastra (all
different preparations using cow urine, cow dung, tobacco, fruits, green chilli, garlic and neem).

This approach is apparently based on “traditional Indian approaches” – which is strange, since traditional
farmers have never heard of it nor has India ever been able to support any growing population in the past with
such ideas. Instead, with traditional approaches: famines were the norm.
If traditional approaches had worked, why did India need to import huge quantities of food in the 1950s and
1960s under the humiliating US Public Law 480? With “traditional” farming approaches prior to the Green
Revolution, poor families were not able to feed their children, half of whom died from malnutrition and disease
before the age of 5. Poverty was endemic and India resembled the state described by Hobbes.
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We need something far more robust than traditional Indian agriculture to feed 1.4 billion Indians – and 300
million more to come. And as Indians get richer they will eat more meat, which will require even more food to
be produced.
Palekar distinguishes ZBNF from organic farming:
“No. There, they use farmyard manure or vermicompost mostly produced from Eisenia fedita, a species
imported from Europe and Canada. These foreign earthworms accumulate heavy metals like lead,
arsenic and cadmium, which get transferred into their castings that, far from being manure, are actually
toxic to the soil. So, the soil fertility, instead of improving, only reduces”. He says that in ZBNF, the
work of making nutrients available to plants is done exclusively by microorganisms from Jiwamrita and
“local earthworms” 215.

This is a semantic quibble. ZBNF is a kind of rather expensive organic farming – a farming that requires desi
cows: which makes it even more costly than standard organic farming.

7.4.1

Unsupported claims by Palekar about ZBNF

On 18 October 2019 Subhash Palekar supposedly “refuted” claims in the Hindu Businessline that ZBNF doesn’t
work (“Ground results validate zero budget natural farming”). He reportedly said: “Scientists are ignorant
about this technique and are talking without visiting the farms. Neither have they met me. How can they
validate something that they do not know about? NITI Aayog has studied it and is convinced that this concept is
the solution to the farm distress.” “If all aspects of ZBNF are followed, the farm will get recharged within three
months. Humus creation will ensure that and the farmer will get a good yield right from the first year”.
Scientists do not need to meet Palekar who clearly doesn’t understand the basics of the scientific validation
process. Scientist are not obliged to meet him. Instead, the burden of proof is on Palekar to undertake
comprehensive research as per the scientific method under the guidance of a good university and publish his
results for transparent examination in an international-standard peer-reviewed journal article. Why should
any genuine scientist care for some random Palekar (possibly politically well-connected?) who has never
published a peer-reviewed article but makes wild claims nevertheless? (A search of the JSTOR database under
the author “Palekar” and “natural farming” turns up ZERO articles. 216).
Sadly, a lot of people who do not understand how science works have come under his spell.

7.4.2

Technical shortcomings of ZBNF

The few scientists who have bothered to spend precious time to look at ZBNF are very clear – that ZBNF is a
disaster.
A 5 July 2019 article 217 points out that Peter Carberry, the Director-General of ICRISAT has said that:
Palekar’s prescription of 10 kg of cow dung per acre per month would provide plants with 10 kg of
nitrogen per hectare (2.5 acres) per year which was “clearly inadequate” (According to Palekar a desi
cow produces 11 kg of dung per day). … The Food and Agriculture Organisation defined “ZeroBudget’ as the practice of agriculture “without using any credit, and without spending any money on
purchased inputs.” If Palekar’s practice complied with the FAO’s definition, it would result in such
low yield as to make agriculture unprofitable, Carberry said.
Carberry also decried Palekar’s anti-science stance and dismissal of “Agricultural University and their
technology,” when modern agriculture had not only kept the world largely fed but also adapted for the
future with innovations.
Elaborating on the points in an email exchange, Carberry said “the foundations of any recommended
practice should be based on evidence and preferably that evidence should be available before
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making the recommendations.” He added that “science provides the protocols to review and
critique.”

Further, Indian Institute of Farming Systems Research (IIFSR) scientist Prakash Chandra Ghasal has said in July
2018 that “his team has found low organic carbon content (less than 0.5 percent) in soil samples lifted from the
180-acre farm of Gurukul Kurukshetra. It had switched to ZNBF two years before, after practicing organic
farming for the previous 15 years. Ghasal said there was a drastic reduction in rice and wheat yields.”.
On 11 September 2019, the Financial Express reported 218:
The National Academy of Agriculture Sciences (NAAS) is headed by Panjab Singh, a former
director of the Indian Council of Agricultural Research (ICAR), and it has over 650 fellows across
the country. Singh told The Indian Express that over 75 experts had focused on the benefits of
ZBNF—essentially, traditional farming without the use of chemical-based fertilisers and
pesticides—and its protocols, and concluded that there was no verifiable data to support the
assertion that this was a better practice. … if the case for ZBNF was so obvious, it is not clear
why farmers haven’t adopted it in large enough numbers.

Prof. Ramakumar and Arjun have argued in The Hindu on 9 October 2019 that the claims of ZBNF are
unsubstantiated:
To begin with, ZBNF is hardly zero budget. Many ingredients of Mr. Palekar’s formulations have to be
purchased. These apart, wages of hired labour, imputed value of family labour, imputed rent over
owned land, costs of maintaining cows and paid-out costs on electricity and pump sets are all costs that
ZBNF proponents conveniently ignore.
Second, there are no independent studies to validate the claims that ZBNF plots have a higher
yield than non-ZBNF plots. The Government of Andhra Pradesh has a report, but it appears to be a
self-appraisal by the implementing agency; independent studies based on field trials are not available.
There is a report from the La Via Campesina for Karnataka, but it is based on accounts of practitioners
and not field trials. One field trial is ongoing at the G.B. Pant University of Agriculture and Technology,
but its full results will be available only after five years. According to reliable sources, preliminary
observations of these field trials have recorded a yield shortfall of about 30% in ZBNF plots when
compared with non-ZBNF plots.
Standing reason on its head
Third, most of Mr. Palekar’s claims stand agricultural science on its head. Indian soils are poor in
organic matter content. About 59% of soils are low in available nitrogen; about 49% are low in available
phosphorus; and about 48% are low or medium in available potassium. Indian soils are also varyingly
deficient in micronutrients, such as zinc, iron, manganese, copper, molybdenum and boron.
Micronutrient deficiencies are not just yield-limiting in themselves; they also disallow the full expression
of other nutrients in the soil leading to an overall decline in fertility. In some regions, soils are saline. In
other regions, soils are acidic due to nutrient deficiencies or aluminium, manganese and iron toxicities.
In certain other regions, soils are toxic due to heavy metal pollution from industrial and municipal
wastes or excessive application of fertilizers and pesticides.
On their part, agricultural scientists do identify the improper/imbalanced application of fertilizers, that
too with no focus on micronutrients, as a matter of concern. Hence, they recommend location-specific
solutions to nurture soil health and sustain increases in soil fertility. They suggest soil test-based
balanced fertilisation and integrated nutrient management methods combining organic manures (i.e.,
farm yard manure, compost, crop residues, biofertilizers, green manure) with chemical fertilizers. But
ZBNF practitioners appear to insist on one blanket solution for all the problems of Indian soils. One of
Mr. Palekar’s favourite remarks is that “soil testing is a conspiracy”.
Fourth, Mr. Palekar has a totally irrational position on the nutrient requirements of plants. According to
him, 98.5% of the nutrients that plants need is obtained from air, water and sunlight; only 1.5% is from
the soil. All nutrients are present in adequate quantities in all types of soils. However, they
are not in a usable form. Jivamrit, Mr. Palekar’s magical concoction, makes these nutrients available to
the plants by increasing the population of soil microorganisms. All these are baseless claims. The
Jivamrit prescription is essentially the application of 10 kg of cow dung and 10 litres of cow urine per

218

https://www.financialexpress.com/opinion/top-scientists-say-traditional-farmings-results-are-poor/1702364/

77

acre per month. For a five-month season, this means 50 kg of cow dung and 50 litres of cow urine.
Given nitrogen content of 0.5% in cow dung and 1% in cow urine, this translates to just about
750 g of nitrogen per acre per season. This is totally inadequate considering the nitrogen
requirements of Indian soils.
Finally, the spiritual nature of agriculture that Mr. Palekar posits is troublesome. Some of his statements
are odd. He has claimed that because of ZBNF’s spiritual closeness to nature, its practitioners will stop
drinking, gambling, lying, eating non-vegetarian food and wasting resources. For him, only Indian Vedic
philosophy is the “absolute truth”. By placing cows at the centre of ZBNF, he (wrongly) claims that
India’s cattle population is falling. From there, he espouses empathy for the activities of gau rakshaks.
All of this reeks of a cultural chauvinism that uncritically celebrates indigenous knowledges and
reactionary features of the past.
Scientific approach needed
Undoubtedly, improvement of soil health should be a priority agenda in India’s agricultural policy. We
need steps to check wind and water erosion of soils. We need innovative technologies to minimise
physical degradation of soils due to waterlogging, flooding and crusting. We need to improve the
fertility of saline, acidic, alkaline and toxic soils by reclaiming them. We need location-specific
interventions towards balanced fertilisation and integrated nutrient management. While we try to reduce
the use of chemical fertilizers in some locations, we should be open to increasing their use in other
locations. But such a comprehensive approach requires a strong embrace of scientific temper and a firm
rejection of anti-science postures. In this sense, the inclusion of ZBNF into our agricultural policy by
the government appears unwise and imprudent.

7.4.3

Farmers themselves reject the absurd idea of ZBNF

The Indian Express reported on 9 July 2019 that Deepak Bhise, a tomato grower from Yedgaon village in Pune
district’s Junnar taluka, argued that this is not zero-budget: “[W]hat about the cost of labour for collection of
dung and urine, apart from the other inputs used in preparation of Jiwamrita, Neemastra or Bramhastra? …
Keeping cows is also a cost that has to be accounted for. How many farmers can afford to keep desi cows
that yield very little milk”.
The ban on cow slaughter makes is extremely problematic for all except the richest farmers to keep a desi cow –
which becomes like a noose their neck after its milching life is over. Most problematically, gobar cannot ever
compete with nitrogenous fertilisers. And crops grown under ZBNF are vulnerable to attacks by insects and
pests which move in from neighbouring fields that use chemical pesticides. The only way to stop that from
happening would be to ban all pesticides: if so, one should bid goodbye to half of India’s population.
The idea of ZBNF is so implausible, it defies common sense.

7.4.4

ZBNF is not followed even in Palekar’s own village

But this is not all. Even in its place of its origin, there are no followers of ZBNF. Palekar’s own caretaker has no
idea how to create the necessary “mix”.
In a 5 July 2019 article 219, Vivian Fernandes noted:
Gajanan Shamrao Kalmegh, 60, the caretaker of Palekar’s farm at Bellura village in Amravati district,
said he had spread 10 tractor-trolley loads of dung (from six bulls and six cows) on the 11-acre farm,
which is at the edge of the Bemla dam. The village was evacuated early in the last decade for the dam,
and its residents shifted to higher ground. When asked for the recipe of jivamrita, Kalmegh said, he did
not know. The mixing was done by Palekar himself. When asked to be shown the mixing tanks, he
pointed to two of them which had collapsed into a well that had caved in several years ago. Kalmegh
said jivamrita had not been applied to the field for two years. Speaking on the phone, Palekar said he
did not need to apply jivramrita to his farm anymore because it had reached microbial saturation. He
gave the analogy of forests. Does anyone fertilise them, he asked.
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Also,
None of the farmers in the village I spoke to said they practised ZBNF. They applied dung and
chemical fertilisers. Dnyanded Kadam, 55, who leases land and doesn’t own any, said the results of
ZBNF show up after three years. But lessors like to rotate the leases annually, so there was little point in
him making the effort.
Sridhar Palekar, 64, who has three acres each in Bellura and Sultanpur villages, said he does not practice
ZNBF because it does not “give me average” (the right yield).
He grows soybean, pigeonpea and gram. He uses chemical fertilisers and cow dung. The gram crop
enriches the soil with nitrogen.

On 11 July 2019, the Times of India reported 220:
A mention of zero budget farming (ZBF) only evokes laughter at Belora, the native village of Padma
Shri awardee Subash Palekar. … [A]t Palekar’s home village, none finds his idea worth heeding, with
even older generations, including his childhood friends, discounting him as a freak. They said Palekar
failed in his experiment right in front of their eyes at Belora. … “One has to move with the times, ZBF
will only leave us starving, as it drastically reduces the output,” says 80-year-old Narayanrao Nirmal,
who has seen the shift from basics to chemical farming during his own lifetime. “Times began changing
sometime in the 1960s, now, if one has to survive, the use of chemicals cannot be avoided,” said
Nirmal.
The locals say Palekar himself failed in his project, which left others who saw it first-hand apprehensive.
“He used to try to convince others but none agreed. The harvest in his own farm was halved after he
took over. Things were good till his father managed the affairs. Even Palekar senior used organic
manure but his son had an altogether different scheme, which only left the estate ruined,” said another
neighbour.
The Palekars left the village in 1993, three years after trying natural farming, and only visit occasionally.
“He had a degree in agriculture and could have easily got a job elsewhere if his idea of farming failed,”
said Purshottam Sabankar, a farmer from Belora.
Prabhakar Nirmal, also from the same village, who has a 6 acre farm, said the output comes down in the
initial 2-3 years and picks up later. None of the farmers have resources to survive till that time. “Loss in
a single year pushes a farmer behind by three years,” he said.

In sum, there is absolutely no proof that ZBNF can “double farmers income” – it can surely half their income.
Making wild assertions does not amount to proof. Farmers are not so easily fooled.

7.4.5

Empirical “validation” of ZBNF must not be done at taxpayer expense

Companies that produce GM seeds are required to invest millions of dollars and publish peer-reviewed papers
before any discussion about the seed is even considered. Likewise, proponents of ZBNF should raise funds and
conduct their own research. Let Palekar then publish his findings in an international standard peer-reviewed
journal.
Sadly, public funds are already being spent on this delusional idea, for instance:
the Indian Council of Agricultural Research (ICAR) is doing is evaluation of ZBNF at Gurukul in
Kurukshetra, Pantnagar university, Punjab Agriculture University (Ludhiana) and IIFSR, Modipuram.
The impact of ZBNF on basmati-wheat cropping cycle is being studied. And in April 2019, NITI Aayog
set up a committee for the empirical validation of SPNF (as it is now called) under the aegis of IIFSR. In
May, NITI Aayog reconstituted the committee at the urging of Devvrat. It has 16 members, including
four who are advocates of SPNF. Previously, there were none. 221

Our Party is opposed to all research funding by the government, particularly in an area like agriculture
which is so deeply commercialised and the public goods arguments for under-investment doesn’t apply.
Nevertheless, India can perhaps tolerate some limited public funding of agricultural research at this stage, so we
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our Party will tolerate funding to research outlandish ideas like ZBNF – but beyond that it is not the job of the
government to subsidise or compel people to follow any particular technology.

7.5

Without the latest technology India will revert to a brutish, short life

With exhortations to farmers to go organic and follow ZBNF, India seems to be crossing over from sanity into a
world of mythology and delusion.
In a 5 June 2019 article by Vivian Fernandes 222, NITI Aayog Member Ramesh Chand, is reported as having said:
“the success of the Green Revolution has enabled us to criticise the Green Revolution.” Per person food
production has increased from 1 kg per day to 1.74 kg per day despite the population increasing from 66 cr n
1971 to 130 cr now. “My personal belief is that we will not be able to afford chemical-free agriculture. We
can afford an agriculture that uses less chemicals” – this perhaps sums it best.
Our Party considers that everyone should be free to practice ZBNF or any other form of farming, such as
organic farming, and remain entirely free not to use any biotechnology or chemicals – or to use modern science
if they wish. If any new technology emerges in the future and proves to farmers that it can reduce input costs
and improves farm income, farmers will voluntarily adopt it in their own interest. But to date all activist
proposals for organic farming have failed to prove to farmers that their ideas will increase farmers’ incomes.

7.6

A via media? Growing Bt brinjal with organic methods

There is nothing, in principle, to prevent Bt brinjal from being grown with bio-fertilisers and bio-pesticides.
Theoretically, therefore, GM crops can be declared organic (this will need to exclude HT varieties that require
specific herbicides like glyphosate).
While such an approach will necessarily reduce crop productivity, it is possible that some farmers or consumers
might want such an option. But any decisions regarding such an approach must be made only by markets (farmers
and consumers), not by the government. At the moment, this is not even an option due to the GM moratorium.

7.7

Two organic issues unrelated to public policy

The issues discussed below have been alluded to earlier as not being of any policy interest, but are being noted
here for the sake of completeness.

7.7.1

Organic food is not healthier

A mythology has caught on that organic food is healthier. It was reported in the Genetic Literacy Project website
in 2021 that: “A 2018 Pew poll found 45 percent of U.S. adults surveyed — and 54 percent of those aged 18-29
— believe that organic fruits and vegetables are healthier than conventionally-grown produce. The reality is quite
different. The claims that organic food is safer, healthier, and better for the environment are simply
false”. 223
The word “organic” conjures an idyllic world in which the “purest” of “original” natural seeds are grown without
any artificial chemicals and we get superbly delicious and nutritious food “the way it was meant to be”. But the
science has been clear from a very long time, that organic food is neither particularly more nutritious nor is the
pesticide residue on conventional food of any particular health concern 224. The fact that pesticides are used in
most modern food production is not a concern if the amounts used are as per recommendations and fruits and
vegetables are washed before consumption.
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7.7.2

There is no rationale for the government to regulate organic produce

A question has arisen about ensuring the integrity of organic supply chains.
Our Party believes in minimal regulation – i.e. regulation only when there is proven harm. With organic there
is no proven biosafety issue.
Any lack of provenance and authenticity of their entirely safe organic food should be the responsibility of
consumers who can work with the market to identify ways to ensure the authenticity of the food they consume.
It is not the business of government to get involved in certification of organic food. Markets can fulfil this need
through third party certification, they could even use blockchain technology or whatever else they wish. The fact
that some other countries like the USA divert precious taxpayer funds to provide assurance regarding organic
supply chains is not good reason for India to do so. At worst, if there are proven frauds, then consumer law
could be used to settle the matter through the courts.
From a recent New York Times report 225, there appears to be a prima facie case of fraud occurring in the Indian
organic cotton market but this, too, is not a matter for government. There is no biosafety issue involved. If
farmers wish to produce organic cotton and there are buyers, it is a private matter between them. Should any
consumers of cotton T-shirts suspect fraud, they should take the matter to the relevant courts. The scarce
resources of the Indian government must not be on a wild goose chase to hunt down a possible fraud on rich
people in the West with unique fashion sensibilities.
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https://www.swatantra.org.in/discussion-paper-on-agriculture-policy/
We welcome suggestions and inputs for the Discussion Paper at discussion@swatantra.org.in.
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