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Agricultural productivity will fall 

by 15-50% in Asia by 2080

Cline, W. R. 2007. 



Vulnerability of National Economies 
to Fisheries Affected by Climate Change
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Green Growth ɀan Oxymoron ?

human entrepriseò,
Professor Will Steffen
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Exponential Growth --and Collapse ?

human entrepriseò,
Professor Will Steffen
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Eliminating Hunger

and Malnutrition

in India
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The Many Ingredients of Nutrition
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The von Melanders of Germany (2005)

1 Week s Food: $ 342 



The Patkars of Ujjain (2005)

Food for one week:  1,636 



The Prajapatis of Bundelkhand (2012):

One Weekôs Food ~  300
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The scores of conferences that regularly take place to discuss IndiaΩs food security present us with 
shopping lists of the kinds of change needed ς mechanisation of farms, improved seeds, regionally 
appropriate crops, improved incomes to farmers, particularly the women, etc. Few deal with the 
underlying barriers to solving the problem at the scale needed.  

Given the growing threats of climate change, biodiversity loss and massive desertification, the hunger 
gap could rapidly get worse in the coming decades unless we change direction on many fronts.

Conventional thinking, as codified by the 2009 World Summit on Food Security, divides the 
problematique of food and nutrition security into four broad sets of issues:

Even so, what has emerged so far from the clamour for solutions is a prime example of the timeworn 
άkitchen sinkέ approach to yesterdayΩs debates mainly focusing of course, on positive measures to 
enhance food availability, for example by raising agricultural productivity and other means shown as the 
Silver Bullets in the figure below:
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This has only resulted in countless proposals, initiatives and goals that are loosely connected at best, 
and that are often plagued by internal inconsistencies. The frequent succession of governments, each 
with different ideologies, has left the state of the Indian RepublicΩs food and nutrition agenda in tatters.  
The pendulum swings, from the left-wing socialist give-away schemes to the right-wing capital-
intensive export-oriented profit-hungry programmes, have left the farm economy in a daze.  Rampant 
corruption continued, of course, through all regimes.  Parties at neither extreme of the political 
spectrum, nor in between, have the answer needed, but some have insights that can help IndiaΩs citizens 
and communities to become truly secure in terms of food and nutrition.  On the production front, it is 
clear that the future of India will need a mix of large and small farms, producing a diverse regional food 
mix and choice of technology that maximises both the productivity of land and water and the earnings 
of farmers and their labour.  On the distribution and consumption front, stable, affordable prices 
maintained by a judiciously regulated market based on carefully designed policies with inbuilt 
transparency mechanisms could enable universal access to food in the shortest possible time.

This means that a new, simple and sustainability-oriented approach is needed, which must now become 
the central subject of debate in our country.  Considering that food and nutrition security is one of the 
most important goals for the future health of the nation, we believe our national debate will require 
several key changes in our general approach and order of business.  Only then can we develop a food 
security policy framework, which is capable of carrying us up to at least 2050, if not all the way through 
to the next century. 
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Yesterdayôs Debate

THE SILVER BULLETS:

MANAGING THE SUPPLY

AND DEMAND FOR FOOD
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Without Financial Viability,

No Production or Consumption

System Can Be Scaled Up

To Reach Everyone, Everywhere

and for All Time
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unaffordability demonstrate that equity is a central component not just of liberal, participative 

democracies but, more importantly, of the very sustainability of these.  Equity means that the poor, 

women, tribal people and other marginalised segments of society have access to adequate food of the 

type they like. It also means that farmers; marginal, small and large, receive a fair price for their produce 

and are not misled, nor pressured to produce food crops or use practices that may compromise their 

land productivity and production decisions in the medium to long term.  This issue necessarily focuses 

on the imperative participatory approach for sustainable policy development, in order to have truly 

bottom-up decision making processes for designing, developing and implementing coherent policies.  

We do not have to worry about policy incoherence, if the people are truly involved in deciding their own 

food and nutrition security.  

Implication: It is essential to create strong, viable and resilient communities, which can ensure the health 

and nourishment of their members by enabling them to access and fulfil their basic needs.  

C.  Issues of a Healthy Environment  The third commitment is to inter-generational equity and the 

responsibility we have for our legacy to the future, a factor that requires vastly extending our time 

horizons.  While most past decisions on economic development, including agriculture and food, have 

been made to deal with immediate problems, on the basis of narrowly-conceived and short-term 

considerations, we have to recognise the deep and intrinsic trade-offs involved in the technologies and 

policies we choose, and the impacts these will have on future generations.  Recent declines in crop 

productivity in places such as Punjab and increases in food imports in countries such as China, often 

within a few decades of introducing high yield cropping, demonstrate that the health of the 

environment and its resource base is a critical factor in sustainability.  Environmental health means that 

the productivity of the land and soils is maximised and pollution, contamination and erosion are 

minimised.

Implication: Ensure that the methods of producing food and the institutional frameworks for delivering 

it do not compromise the productivity of our soils, water or other resources, now or for future 

generations.

ς
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Equity and Environment are closely related, but different methods aiming at food security involve 

different mixes of these and influence them in different ways.  To show this diagrammatically (with 

subjective estimates for the environmental/equity ratings of each agricultural method, rather than any 

attempt at numerical precision), various food production approaches are plotted in the chart below:

Each choice has its own requirements of land, water, and ecosystem services and has its own yields of 

produce per unit land, and especially protein and carbohydrate calories per unit land, people fed per 

unit land ς and these will evolve over time as population dynamics change and resources get depleted. 

Policy Coherence and Inter-sectoral Balance

A good balance in investments, say, between the agricultural sector and industry, or between services 

and natural resource extraction is critical for the economy to grow in an optimal and sustained manner.  

A balanced economy clearly is a necessary condition for sustainability, and is possible when there is 

coherence amongst the policies adopted for different sectors. 

The άsilver bulletsέ including the various activities that can help bring supply of food into some balance 

with the demand for it, are necessary and extremely important.  The many conferences each year that 
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reiterate them testify to the broad recognition of how essential these traditional thrust areas are, 

particularly in the right combinations. But they are not enough. We now need to address the 

requirements of today and tomorrow and focus on the coherent policies needed to promote new 

technological innovations, which will enable humanity to leapfrog over yesterday's obstacles that limit 

growth.  New and unfamiliar technical ideas need to be given full support to allow rigorous testing, even 

when they are viewed with scepticism by the scientific establishment.  The time has come to recognise 

that, much as in nature, breakthroughs can only occur by nurturing emergent ideas and allowing the 

fittest to survive and grow.  

Current examples abound:  the astonishing productivity increases made possible by the System of Crop 

Intensification (SRI) for growing rice, while scoring high on equity and environmental health.  Or, similar 

gains by Organic Farming that rewrite the equations for quantum leaps in naturally enhancing soil 

regeneration and food quality with lower carbon and water footprints. Or, Aquaponics, which 

introduces new possibilities for organic, soil-less agriculture and vertical farming, thereby opening up 

vast new urban and peri-urban spaces for robust urban agriculture.  

Urban agriculture is an important policy debate for India, which is lagging far behind many OECD nations 

that have embraced this concept, keeping in mind that 50% of our population will soon live in urban 

areas, which are food deserts at present.  Without new food policies, the 'Four Pillar' doctrine of FAO 

and similar conventional approaches imply that massive quantities of food will need to be transported 

from rural food growing hubs to urban food consumption centres.  From the energy policy point of view, 

this will become quite unsustainable, considering also that:

? One-third of all food produced in India is spoiled and rendered useless before it reaches the table. 

? Supply-chain mechanisms lack infrastructure and are impeded by a system of middlemen who 

delay delivery, force up prices and introduce big frictional losses. 

? Conventional agriculture produces about a third of all GHG emissions.

One of the more important needs, now widely recognised is for regenerating the production of pulses 

and oilseeds.  According to the Ministry of Agriculture, India has gone within two decades from being 
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self-sufficient in these crops t to becoming a net importer of INR 50,000 crores (US$ 8,300 million) worth 

of produce annually.  This will need many initiatives, including improved varieties, seed availability and 

reviving age-old land-and-water management systems that can provide huge gains in productivity for 

pulses and oilseeds on dry or degraded lands.  The work of many civil society organisations, including 

Development Alternatives, has demonstrated the enormous potential for growing these crops and 

much of the knowledge is available to be further built upon.

But, again, the Silver Bullets plus these new technologies are not sufficient.  Even if all, or most, of these 

interventions were to be implemented, it is still unlikely that the hunger and malnutrition problem 

would be fully solved.  This is because there are other political, economic and social barriers, not usually 

dealt with in the current discourse, that undermine the impacts of such well-intentioned policies and 

actions. 

Thus, one big frontier for improving the food and nutrition situation is clearly, innovation ς based on a 

judicious combination of the latest science and traditional knowledge: innovation that can scale up and 

become a part of mainstream praxis.

 

 

 

Wasteland Regeneration

Simple, affordable actions ïe.g., Trenchesï

to ñKeep the Cattle Out and Keep Every Drop of Water Inò

and Natural Regeneration and Local Species

can convert  ñWastelandsòinto Forests

in a Couple of Years at VERY LITTLE Cost
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Efficiency in Agricultue
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Statewide Breakup: National Sample Survey, based on the 
59th Round Survey conducted in 2003,
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Ernst Ulrich von Weizsäcker



FOOD FUTURES OVERVIEW 
RESOURCES: WATER

Dark brown indicates water withdrawals for agriculture 





FOOD FUTURES OVERVIEW 
RESOURCES: LAND



Logging & Clearing



Resource Extraction





FOOD FUTURES OVERVIEW 
RESOURCES: LAND

http://conservationtoday.org/felix/files/land_g
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POLICIES AND
MEASURES TO REGENERATE

THE RESOURCE BASE



Rejuvenating 

the Natural 

Resource 

Base

× Watershed planning and management

× Wasteland rejuvenation

× Enhanced productivity from farmlands



Mini Watershed Development


