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and Latin America. MISEREOR’s support is available to any human being in need – regardless of
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with the beneficiaries, the partners involved help shape local development processes and implement
the projects. This is how MISEREOR, together with its partners, responds to constantly changing
challenges. (www.misereor.de; www.misereor.org)
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The livelihoods of small farmers are intricately linked with fragile environments and
ecosystems.  While conventional agriculture puts substantial pressure on the ecology
and the environment, farming based on agro-ecological principles has a great potential
in sequestering carbon. Both the problem as well as the solution lies in the way we
farm. Smallholders are already practicing sustainable approaches and showing that
these approaches can ensure sustainable food production. However small their
contribution may be, its time we recognize their role in greening the economy.
There are already a number of successful experiences which have largely remained
localised. Up-scaling has been a major challenge. However, of late, sustainable forms
of agriculture are gaining global attention and are being discussed in various
international debates. It figures prominently in the Rio+20 Conference on Sustainable
Development, being held currently. Through this issue, we have brought together
experiences of small farmers, individuals and institutions who are working towards
making this planet green and safe. We appreciate and recognize the efforts of all
those small farmers  who are making the shift to ecologically sound agriculture.
You can download this issue and all other previous issues of LEISA India from our
website www.leisaindia.org. Our special language editions in Kannada, Hindi, Tamil,
Telugu and Oriya are also available on the website.  Your feedback on our magazines
will be highly appreciated.
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AME Foundation promotes sustainable livelihoods through combining indigenous knowledge and innovative technologies for Low-External-Input natural
resource management. Towards this objective, AME Foundation works with small and marginal farmers in the Deccan Plateau region by generating farming
alternatives, enriching the knowledge base, training, linking development agencies and sharing experience.
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AMEF is working closely with interested groups of farmers in clusters of villages, to enable
them to generate and adopt alternative farming practices. These locations with enhanced
visibility are utilised as learning situations for practitioners and promoters of eco-farming
systems, which includes NGOs and NGO networks. www.amefound.org

Dear Readers

LEISA is about Low-External-Input and Sustainable Agriculture. It is about the technical and social
options open to farmers who seek to improve productivity and income in an ecologically sound way.
LEISA is about the optimal use of local resources and natural processes and, if necessary, the safe
and efficient use of external inputs. It is about the empowerment of male and female farmers and
the communities who seek to build their future on the bases of their own knowledge, skills, values,
culture and institutions. LEISA is also about participatory methodologies to strengthen the capacity
of farmers and other actors, to improve agriculture and adapt it to changing needs and conditions.
LEISA seeks to combine indigenous and scientific knowledge and to influence policy formulation to
create a conducive environment for its further development. LEISA is a concept, an approach and a
political message.
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6 Poverty alleviation
Dignity, ecological growth or just money?
P.V. Satheesh

While everybody is talking
about a “green economy”,
what we seem to be missing is
a critique of the very concept.
However hard the term has
tried to appear different, it still
makes many people feel
uncomfortable. How can we
ensure that the new “green
economy” is not just a new
“greed economy”?
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The ‘seed to market’ initiative
A move towards a green economy
Subhashini Sridhar, R Manikandan and
Shylaja R Rao

Farmers when organized, guided and supported can chart their
own development and progress.  The organic farmers of Sirkazhi
have proven this by following practices and processes that are
environmentally sound, socially inclusive and economically
profitable, moving towards a green economy.
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Micro-hydro power in Udmaroo village
Greenpeace

Udmaroo is powered by electricity, generated from the power of
the moving water. Besides electricity, the power unit has provided
income opportunities for the villagers and reduced the drudgery
for women. The system, owned and operated entirely by the people
has helped the village to become more self reliant.

26

Agro-ecological approaches to enhance
resilience
Clara Ines Nicholls and Miguel A. Altieri

The Green Revolution has performed well in well-endowed areas
with a stable climate, adequate water supply and access to inputs
and cheap energy. It has led to millions of hectares being
transformed into large-scale, specialised and input dependent
farming systems. But the necessary fertilizers, pesticides, farm
equipment and fuel are derived from dwindling and ever more
expensive fossil fuels. At the same time, climatic extremes are
becoming more frequent and intensive agricultural systems show
a lower resistance and higher vulnerability to such fluctuations.
Fortunately, there are alternatives that enhance resilience and
ensure high yields.

34
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Edi tor ia l

Greening the
economy

Continuing environmental degradation and its effect on the
functioning, diversity, and resilience of ecological systems,
though a matter of serious concern from quite some time,

is gaining attention only now. Under such conditions, respect for
local ecosystems and the need for moving towards more sustainable
agriculture practices seems imperative. Sustainable forms of
agriculture are being discussed in various international debates. It
figures prominently in the Rio+20 Conference on Sustainable
Development, being held currently. Sustainable agriculture, is
gaining global attention, as never before.

Agriculture as a sector has a unique position in the context of
climate change. It is a sector which contributes to climate change,
gets affected by climate change and is also a part of the solution
for the climate change crisis. All this depends on the way we farm.
While conventional agriculture adds to GHG emissions, farming
based on agro-ecological principles has a great potential in making
the farm and the soils as carbon sinks. Some of the approaches
include increasing biomass (and carbon) by incorporating trees in
farming systems, adopting farming practices that increase the
organic matter content of the soils, the choice of livestock etc.
Such type of farming is productive, resilient and sustainable. A
greener agriculture has the potential to substantially reduce
agricultural GHG emissions by annually sequestering nearly 6
billion tonnes of atmospheric CO2.

Green agriculture can contribute to increased food security, income
generation for poor farmers and be transformed from a major
emitter of greenhouse gasses (GHGs) to one of net neutrality and,
possibly, a GHG sink. A review of 286 best-practice projects across
12.6 million farms in 57 developing countries found that adopting
resource-conserving practices (such as integrated pest management,
integrated nutrient management, low-tillage farming, agro-forestry,
aquaculture, water harvesting and livestock integration) resulted
in average yield increases of 79%, while improving the supply of
critical environmental services. (UNEP, 2011).

Green and sustainable solutions
Agriculture has a tremendous potential to alleviate poverty. The
livelihoods of the poor, particularly in developing economies, are
intricately linked with fragile environments and ecosystems and a
transition towards green agriculture can contribute to eradicating
poverty. Smallholders are already practicing sustainable approaches
and showing that these approaches can ensure sustainable food

production and long-term survival of communities.DDS which has
been working with the dalit women in Andhra Pradesh has shown
that poor communities can produce and manage food production
and distribution and also protect the ecosystems by practicing
sustainable ways of farming. With their capacities strengthened to
work as an organised community, these 5000 empowered women
and their households have successfully come out of poverty.

Social organisation strategies used by farmers to cope with the
difficult circumstances, are a key component of resilience. (Nicholls
and Altieri, p34). Farmers when organized, guided and supported
can chart their own development and progress. The organic farmers
of Sirkazhi have proven this by following practices and processes
that are environmentally sound, socially inclusive and economically
profitable, thus, moving towards a green economy. Decentralized
seed production programs by local communities, is seen as an
adaptation strategy to address the crisis of seed availability during
the changing climatic conditions. (S. Sridhar et.al p.10)

CDM projects are considered as a revenue generating option for
small farmers while generating environmental benefits through
carbon sequestration. However, initial experiences show that
several projects have only secondary objective of promoting
sustainable development in host countries. (S. Sharma, p.14)

Small farmers have been finding ways to reduce the energy costs
in farming. Communities in Mahadevsthan in Nepal have
successfully used the hydram technology for lifting water in a
school (L. Shresthacharya, p.16). Now, this technology is identified
as one of the appropriate technologies for the micro-irrigation in
Nepal, which is expected to enhance livelihood opportunities such
as animal husbandry, farming, and kitchen gardening. Similarly, a

Both conventional and traditional agriculture generate substantial
pressure on the environment, albeit in different ways. With very
different starting positions, the pathways to green agriculture will
vary substantially and will have to be sensitive to local
environmental, social and economic conditions. Industrial
agriculture needs to lessen its reliance on fossil fuels, water and
other inputs. Both large and small farms can benefit from more
on-farm recycling of nutrients by reintegrating livestock, which
provide manure, and the cultivation of green manures to improve
and maintain soil fertility (IAASTD 2009).

L E I S A  I N D I A   J U N E  2 0 1 2
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solar powered sprayer serving various purposes and reducing
dependence on fossil fuels, is becoming popular among farmers
and communities in Tirunalveli district in Tamil Nadu (David, p.25)

An enabling environment
There is an abundance of successful experiences, yet often these
experiences have remained localised. Up-scaling has been a major
challenge and continues to be so. It requires both investments and
enabling policy support.

Agricultural policies continue to encourage farming that is
dependent upon external inputs and technologies.  Without the
necessary support and policy environment, smallholders may not
be in a position to prioritize sustainable approaches. Government
policies creating disincentives for smallholders to care for natural
resources lead to disastrous results. Also, investments in various
areas are needed to promote green agriculture. Investments in
farmers capacity building, institutional research and upscaling and
diffusion of sustainable green practices and technologies are
needed. These investments would have multiple benefits and enable
a smooth transition to greener agriculture. However, it must be
emphasised that green investments alone will not automatically
address all poverty issues. A well thought out pro-poor orientation
is also necessary.

We come across many examples of successful green initiatives
when people work in harmony with nature. In the long term, this

is the only way we can achieve sustainable solutions for alleviating
hunger and poverty.

References

UNEP, Towards a Green Economy: Pathways to Sustainable
Development and Poverty Eradication - A Synthesis for
Policy Makers, 2011, http://www.unep.org/greeneconomy

IFAD, Sustainable smallholder agriculture: Feeding the
world, protecting the planet, 2011, www.ifad.org;
www.ruralpovertyportal.org
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Year: 2009; venue: Copenhagen. The Climate Summit is
going on. A distinguished speaker invited by the United
Nations to address the plenary is Arnold Schwarzenegger,

the Governor of the North American state of California. Many of
the participants (including myself) got a bit confused when he
started speaking about his contribution to mitigating global
warming, and he mentioned that (a) he has started heating his
Olympic sized swimming pool with solar power instead of electric
power, and (b) he converted his fleet of SUVs into “hybrids”.
Perhaps even more surprising was that the entire Assembly got up
to give him a standing ovation.

Apart from the ridiculousness of inviting Mr Schwarzenegger to
address the plenary, when no farmer or indigenous person was
invited as speaker, worse was the fact that no-one ever thought of
questioning why must a family of two use an enormous swimming
pool and use so much of energy (renewable or otherwise) for
heating its 2,500,000 litres of water. No-one questioned why he
must drive a fleet [of half a dozen or more] of cars... It is this
interpretation of what is “green and good” that baffles those who
work with people who cannot even afford a bus fare, let alone a
stable of cars. And to my mind the contribution they make to
mitigate climate change and cool our planet, or to feed it, is far
larger. It is the same apprehension I carry when the idea of a “green
economy” is discussed, and which becomes especially relevant
when thinking of the millions of persons who live in very difficult
conditions - and when we think that economists are supposed to
help them overcome poverty.

Definitions
But how do we define poverty? I remember the schoolboy who,
when asked to write about poverty, mentioned that “I am poor, so
I know about it. My driver is also poor. My cook is even poorer.
My gardener is also poor.” If the idea of a “green economy” is

Poverty alleviation
Dignity, ecological growth or just money?
P.V. Satheesh

While everybody is talking about a “green economy”, what
we seem to be missing is a critique of the very concept.
However hard the term has tried to appear different, it still
makes many people feel uncomfortable. How can we
ensure that the new “green economy” is not just a new
“greed economy”?

linked to the poverty of millions of persons, will we be forced to
live with another farce such as that of Mr Schwarzenegger? Much
of the definitions of poverty have a monetised interpretation to it.
A typical example is that of the Indian Planning Commission, which
put the poverty threshold at Rs. 27 per capita. This kind of
calculation is always done on the basis of one’s contribution to the
national GDP. But the GDP is in itself another hoax. As Devinder
Sharma says, if a tree is standing, it does not contribute to GDP.
But the moment it is cut and made into tradable timber, it adds to
GDP.

So what contributes, and to what? In another UN conference, this
time focusing on the concept of Gross National Happiness, the

Today, we look at poverty from a much broader
perspective, moving away from monetary

perspective towards a sovereignty perspective;
from a “rights” perspective to an “autonomy”

perspective.

Nagwar Bhoomamma in a korra field
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former Prime Minister of Bhutan, Lyonpo Jigmi Thinley, said that
“We have to think of human well-being in broader terms. Material
well-being is only one component. That doesn’t ensure that you’re
at peace with your environment and in harmony with each other...
The GDP-led development model that compels boundless growth
on a planet with limited resources no longer makes economic sense.
It is the cause of our irresponsible, immoral and self-destructive
actions.” Thinley added that “The purpose of development must
be to create enabling conditions through public policy for the
pursuit of the ultimate goal of happiness by all citizens.”

“GNP (the Gross National Product) by itself does not promote
happiness,” said Jeffery Sachs, a prominent development
economist at Columbia University in New York, and also author
of the World Happiness Report. “The U.S. has had a three time
increase of GNP per capita since 1960, but the happiness needle
hasn’t budged. Other countries have pursued other policies and
achieved much greater gains of happiness, even at much lower
levels of per capita income.” In other words, we should not let the
new concept of a “green economy” just be the “business-as-usual”
way.

A view from DDS
The Deccan Development Society, a grassroots organisation with
which I am associated with for the last 25 years, works in the
Medak district of the southern state of Andhra Pradesh, right at
the centre of semi-arid India. DDS works with about 5,000 very

small-scale women farmers who primarily belong to the socially
excluded groups. These are people who suffer multiple
marginalisation. In an urban-rural divide, as rural people, they are
marginalised. Being poor, in an economic divide they are
marginalised. Being dalits, in a social divide they are marginalised.
And as women they face severe marginalisation in a gender divide.
Working with this group has been a challenge.

A quarter of a century ago, our initial aim was simply put as
“poverty alleviation”. But as we started listening and looking
carefully at the people we were working with, our own idea of
what constitutes poverty changed. In this line of transformation,
today we look at poverty from a much broader perspective, moving
away from monetary perspective towards a sovereignty
perspective; from a “rights” perspective to an “autonomy”
perspective. This has led us towards autonomous and community-
controlled food production systems; autonomous healthcare
systems; autonomous markets; and an autonomous media.

How are these initiatives related to poverty? That is where I would
like to revert back to the definition of poverty. In a rural area, if a
woman from a dalit community is able to take care of her food
needs and of her health needs in a satisfactory manner, and if she
is able to be a member of an autonomous market set up by her
group, and if she is able to air her views in the public space through
the community radio station, and make her own films through
initiatives like the Community Video Collective, should she be

Sangham members participating in a meeting
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There is a growing realisation that only the adoption of
ecological and sustainable farming practices can reverse the
declining trend in farm productivity in the state of West Bengal,
India. A small farm of 3.8 acres run by Birendra Kumar Roy
and Paromita Sarkar Roy in the village of Kamalakantapur,
near Santiniketan, in West Bengal state, shows that excessive
use of chemical inputs and land degradation is not the only
option. Their SAKRIA (meaning “active” in Bengali) organic
farm sustains the needs of the family, is profitable, and allows
their child to grow up in an environment free of pollution,
chemicals and pesticides.

The farm grows a variety of seasonal crops and vegetables,
with special focus on traditional varieties, appropriate to the
conditions and the climatic situation. The different varieties of
organic fruits grown on the farm ensure proper nutrition,
providing the necessary vitamins and tasty food to the family.
A variety of fishes are grown in the farm pond, completing the
family’s nutritional requirements. Perennial trees are used as
natural barriers against extreme weather conditions. Farm yard
manure and mulched leaves are used to fertilise the soil.
Leguminous pulse crops are intercropped in the orchards and
grown on a rotational basis, ensuring soil nitrogen fixation
and also green manuring. No chemical pesticides are used.
The manual removal of weed goes hand in hand with the use
of organic pesticide solutions and strategic intercropping (even
they face the serious problem of pests drifting onto their farm
from other farm lands).

After meeting all the nutritional requirements of the family,
the excess paddy, oilseeds, vegetables and pulses are either
used for the preparation of value-added products or sold to

small retailers and families in the vicinity. This source of
income allows the family to employ four fulltime labourers
and eight to ten seasonal labourers.

The farmers’ consistent extension efforts in the last fifteen years
have led to many neighbouring farmers cultivating more
varieties of crops and intercropping them with legumes. The
soil condition in the area surrounding the farm has improved.
The population of earthworms has substantially increased on
SAKRIA farm, resulting in soils with a higher water holding
capacity. The variety and diversity of plants and trees has also
resulted in noticeable changes in area’s wildlife.

The SAKRIA organic farm may be a small family farm in a
remote dry land area of West Bengal, but it demonstrates what
can be achieved through love for the land and nature, self-
determination, innovation and hard work. The success lies in
the fact that the farmers have neatly interwoven their traditional
knowledge with “modern” techniques. The main constraint they
face is that customers are not ready to pay extra for their organic
products, especially since organic certification services are
lacking in the area. Most farmers feel that organic certification
processes are complex and expensive. There is thus a need to
enhance facilities and the availability of services for organic
certification, and facilitate small-scale farmers so that they
better market their products. If the farmers could also achieve
higher prices for their produce, the benefits seen in SAKRIA
would be even greater.

Sabyasachi Roy works at the National Dairy Development
Board, VIII Block, Koramangala, Bangalore, India.
E-mail: sabyaroy@gmail.com

Sowing organic seeds
Sabyasachi Roy

called a woman in poverty just because her monetary income is
less than the classical US$ 2 per day? On the contrary if she earns
US$ 3 per day but depends completely on an external market for
her food, nutrition or healthcare, and has no media space to air her
views and opinions, would that woman be considered having
escaped poverty?

It is this analysis which makes me say that the small-scale farmers
with whom we work have escaped poverty. In terms of food
production and consumption, these are small-scale farmers with
an average holding of about 2 acres. In this holding they have
adopted biodiverse farming systems and are able to produce all
the cereals, legumes and oilseeds they want for an entire year’s
consumption. Nowadays,

• The per capita consumption of an average DDS family stands
at 500 g of cereals and 50 grams of pulses. According to the
latest Economic Survey of India, these families are eating

20% more cereals and nearly 40% more of pulses than the
rest of India;

• In terms of money spent, nearly 85% of these households
spend less than Rs.100 per person per month on food
(compared to Rs.400 spent per capita by rural households in
the state of Andhra Pradesh), since most of them are
producing their own food. Thus, for every household of five,
DDS families are saving [earning?] Rs.1500. They also sell
nearly 70% of the pulses produced on their farms and 60%
of the fodder, earning an additional income;

• All DDS communities have established their own Public
Distribution System. They grow nutritious millets which are
culturally and agro-ecologically adapted to the local
conditions. Through this system, they not only take care of
small and marginal farming families, but also of the landless
people in their communities. A few years ago, they did a
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hunger mapping of their villages and found out who were
the less fortunate among them, and started community food
kitchens for them. From food receivers, they became food
providers.

It can also be said that agriculture does not rely on expensive
fertilizers and pesticides. They use farmyard manure, biofertilisers
produced at the household level and other family-made botanical
formulations for plant care and plant growth. All seeds are their
own, saved year after year. Having no expenses at all in terms of
seeds, fertilisers and pesticides, they save an average of Rs. 2,000
per acre per season. They use no external energy, produce no
greenhouse gases, and keep a clean energy balance sheet.

In terms of their healthcare systems, each community has their
own health worker, who is mostly a volunteer. This person normally
cures all minor illnesses in her community; and anyone can
approach her. She charges nothing for the services she offers. She
makes only herbal medicines. In the last decade, DDS health
workers have saved their community of 50 villages, up to Rs. 7.5
million every year. In addition, communities have raised 29
medicinal commons, with each commons having more than 50
plant species, each of which has a medicinal quality. Anyone in
the community can access these commons and the plants to make
their own formulations. No money is charged for them.

Regarding their market options, DDS communities run their own
market, the Market of the Walkouts. This is a co-operative market
headed by a committee of 11 women. It makes all decisions
democratically, including those regarding the prices paid to the
farmers who supply produce to them. Every member of this market
is privileged to receive 10% more than the external market rate
for every produce she sells to her market. She also gets a 10%
discount for all things she purchases. Every year, the co-operative
even distributes dividends!

Nearly 80% of the DDS women are engaged in some form of “eco-
enterprise”, at the heart of which are the animals they raise. Each
family has a goat or a buffalo, a bullock and at least half a dozen
poultry (or a combination of all these). Their earning through milk
and meat averages close to Rs. 2,500 per month. In addition, cattle
are also a great source of manure. Most families produce
biofertilisers (an average of 1.5 tonnes per year, sold at nearly Rs.
6 per kg). The cattle produce nearly 6 tonnes of farmyard manure:
a saving of up to Rs. 1500 per year. Finally, we can also say that,
since 1990, DDS communities have planted over a million trees
in about 35 locations raising neighbourhood forests (or “community
commons”). These forests have more than 80 plant species in each,
from which families get fodder, fruits, fuelwood and timber.

A valid alternative
I am mentioning all these factors in order to underline the fact that
DDS has chosen to go beyond the classical “income generation”
model, striving to work in harmony with the ecological perceptions
of a community. This has helped this district to become an agro-
ecological oasis in the region, and is now recognised as an
Agrobiodiversity Heritage Site by the National Biodiversity
Authority. In this process, our work has not just enhanced the food

and nutritional security of these communities, but has also enabled
them to live a life of dignity and honour, understanding and trusting
the ecological role they are playing.

While I cannot recall any major crippling challenges, there are
several reasons behind our success, starting with the fact that DDS
kept a very low profile right from the beginning. DDS followed
the agenda set by the women and never tried to set its own agenda.
DDS never tried to “represent” the people it was working with.
People represented themselves. Therefore, the struggles were
fought by the community and won on their own strength. What
could have worked against the DDS was that it did not engage
with the rich and powerful sections of the communities. But by
the time these groups realised that the strength that the women
were acquiring could work against them, it was already too late.
The women had empowered themselves.

To conclude, I would like to say that without monetising goals,
our work has shown that it is possible to improve the well-being
of rural communities and to overcome poverty. As Nagamma, a
70 year old woman from the village of Tekur says, “the alleviation
of poverty in rural areas has to be like a river. Other organisations
are like monsoon streams who burst onto the scene, flow forcefully
and disappear within weeks. We flow full and calm, bringing life
all around us.” Should this not be the goal of a truly “green
economy”?

P V Satheesh is the Director of the Deccan Development Society,
Andhra Pradesh, India.
E-mail: satheeshperiyapatna@gmail.com

Sangham members distributing jowar under new PDS
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The ‘seed to market’ initiative
A move towards a green economy
Subhashini Sridhar, R Manikandan and
Shylaja R Rao

Farmers when organized, guided and supported can chart
their own development and progress.  The organic farmers
of Sirkazhi have proven this by following practices and
processes that are environmentally sound, socially
inclusive and economically profitable, moving towards a
green economy.

Agriculture continues to be the main driver of economy in
developing countries and therefore the intrinsic link
between agricultural productivity and poverty cannot be

ignored. The resource intensive fossil fuel dependent method of
agriculture that is prevalent today, has inherent risks and directly
impacts poverty. Research studies have shown that sustainable
agriculture technologies can help reduce poverty and
simultaneously provide useful and critical environmental services.
The ‘Seed to Market’ initiative of the Sirkazhi Organic Farmers
Association (SOFA), supported by Centre for Indian Knowledge
Systems (CIKS) is an illustration of how communities can be
empowered to chart their own development and progress.

The Rio Earth Summit of 1992, put forward Agenda 21, which
proposed an action plan for the next century and the countries that
participated in the summit realized and agreed that sustainable
development was the only way forward. Accordingly, the focus of
development strategies shifted to resource conserving technologies
that made efficient use of available natural resources. In addition,
it also became necessary to ensure that the technologies and
procedures adopted were socially inclusive and helped in poverty
eradication. In short, it paved the way for a “Green Economy”.

SOFA – Genesis and progress
The organic farmers in Sirkazhi in Tamil Nadu started off as a
loosely knit, informal group that met often to discuss, review, share
and learn about sustainable agricultural practices and technologies.
By 2005, these farmers felt the need for an organized legal entity

The Rio Earth Summit of 1992, put forward Agenda 21, which
proposed an action plan for the next century and the countries that
participated in the summit realized and agreed that sustainable
development was the only way forward. Accordingly the focus of
development strategies shifted to resource conserving technologies
that made efficient use of available natural resources. In addition
to this it also became necessary to ensure that the technologies
and procedures adopted were socially inclusive and helped in
poverty eradication. In short, it paved the way for a “Green
Economy”.

Threshing in progress at Agani
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to help them scale up operations. In April 2005, SOFA was formally
registered as a Society under the Tamil Nadu Societies Registration
Act, 1975. This wholly farmer managed enterprise, plans and
executes activities that foster growth and promote self reliance
among farmers. Regular meetings and discussions among the
members and office bearers of the association ensure that all
decisions are made following a democratic process. The Society
now has 42 permanent members in addition to women members
from 8 SHGs and farmers from 13 Farmer’s Clubs.

In the initial years, the Association focused on two critical areas –
capacity building of the farmers groups and technology transfer.
Farmers attended a series of training programs, exposure visits
and farmer’s field school sessions and brought small areas of their
land under organic management. As their faith and confidence
levels in organic agricultural methods increased, farmers were keen
to bring more land under organic management. As with all
expansion plans, the expansion phase required an infusion of funds.

Through interactions with CIKS and other farmer supporting
institutions like the National Bank for Agriculture and Rural
Development (NABARD), farmers became aware of the powers
of collective bargaining. They therefore aligned themselves into
Farmer’s Clubs / Self Help Groups (SHGs) and availed the loan
facilities that were meant for them. The funds were used for
expansion of agricultural area under organic farming. The women’s
groups utilized the funds for creating community managed input
manufacturing units that produced the inputs required for organic
agriculture and output such as value added products.

As the area under organic farming increased, production levels
improved as well, creating an opportunity and necessity for
organized marketing of organic produce. The traditional and
established local marketing avenues available at that time could
not and did not have the infrastructure or capacity to meet the
marketing needs of organic farmers. SOFA therefore, decided to
foray into the organic marketing sector. They, very soon, realized
that for successful marketing of their organic produce a certificate
of guarantee from an accredited certification agency was necessary.
Therefore in 2007, groups of farmers practicing organic agriculture
registered for formal third party organic certification from IMO
Control Private Ltd.

The registered farmers were all given extensive training on organic
certification requirements and record keeping/documentation by
CIKS. A few farmers were selected and trained to become internal
inspectors to ensure quality control. Most farmers who registered
for organic certification in the beginning, continue to be in the
certification program, though there have been a few instances of
farmers opting out of the organic program too. New farmers have

also been joining the organic agriculture program and so SOFA
now has organic farmers under different stages of conversion –
certified organic, in-conversion year 1 and year 2.

With an infusion of funds through loans from CIKS and NABARD
and a certificate of guarantee from IMO Control Pvt. Ltd - an
accredited and industry respected certification agency, SOFA
farmers ventured into all aspects of marketing – procurement,
processing, value addition and sale of their organic produce. The
initial marketing efforts of SOFA began with procurement and
bulk sales of organic paddy to conventional buyers. Though this
helped the organic farmers get a better price, it did not make
business sense. Processing the paddy and selling it as rice ensured
that both – the organic farmers and SOFA benefitted from the
business activity. Since SOFA did not have (they still do not have)
storage and processing facilities of their own, they entered into
contractual agreements with storage and processing units in Tamil
Nadu (strictly adhering to all the requirements of organic
certification) to store and process the organic paddy. Over the years,
the quantities procured have been steadily increasing and in 2010
SOFA has procured about 1,54,271 kg of paddy from its farmers.
Since 2010 SOFA has also started procuring black gram, ground
nut and bengal gram from their farmers. Fig 1 shows the growth
in procurement over the years.

The procurement team of SOFA goes to each farmer to procure
their produce, use accurate weights and measures and pay the
farmer about 10-15% more than the prevailing market rates for
the produce. This price incentive has brought in an additional Rs.
7,71,661/- into the households of the organic farming families in
Sirkazhi through the 5 year period, thereby directly contributing
to the livelihood security of the households. The season-wise details
are given in Table 1.

By supporting all the initiatives of the women’s
groups, SOFA has created an environment

conducive for gender equality and
empowerment of rural women.

Table 1: Monetary benefits to farmers from sale of organic produce
to SOFA (2006-2010)

Season Crop No. of Additional
farmers benefit

benefitted in Rs

2006 Samba Paddy 9 18061.00
2007 Kuruvai Paddy 3 3805.00
2007 Samba Paddy 12 37912.00
2008 Kuruvai Paddy 15 15156.00
2008 Samba Paddy 18 60397.00
2009 Kuruvai Paddy 14 59288.00
2009 Samba Paddy 27 91804.00
2010 Kuruvai Paddy 8 22256.00
2010 Samba Paddy 109 350514.00
2010 Black gram 4 6336.00
2011 Black gram 26 77280.00
2011 Ground nut 3 7400.00
2011 Bengal gram 8 21450.00

TOTAL 246 7,71,659.00
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Major achievements
Realizing the potential for increased income from value addition,
SOFA involved the women’s groups associated with them, in the
production of value added products. Through its marketing efforts
SOFA has been able to create awareness among the local
community about the benefits of organic farming and organic foods.
Household incomes have improved and food and nutritional
requirements of the families are being sufficiently met.

The women members of SOFA have stepped out of their traditional
roles and are now contributing to household incomes. They are
profitably managing three community managed input production
units that produce vermicompost and about 5 different plant-
extracts for soil fertility management and pest and disease control.
The additional income from the sale of these products has not only
improved household security but has also served a larger purpose
of boosting the morale of women and igniting their interest to
participate in community development programs. The women’s
groups are also involved in the production of the following value
added products from organic rice – rice flour, rice flakes, rice
papads, vadagams, puttu powder which are being marketed by
SOFA. This value addition activity has created yet another
alternative livelihood opportunity for rural women. SOFA, by
supporting all the initiatives of the women’s groups, has created
an environment conducive for gender equality and empowerment
of rural women.

SOFA members with the active support, guidance and mentoring
provided by CIKS has been able to get more farmers involved in
the organic agriculture program. The area under organic cultivation
has increased from a mere 30 acres in the initial years to about 300
acres now. The shift to organic agriculture has reduced the risk of
environment degradation, improved human well being and
promoted the sustainable use and conservation of natural resources.
The capacity building initiatives and transfer of technology
programs of SOFA has created a core group of trainers from within
the community who are confident of providing the necessary
technical support to other farmers interested in shifting to organic
agricultural practices. SOFA has invested time, money and effort
into the setting up of community assets – a neem seed extraction
unit, a mini rice mill, rotovator, organic input production facilities
- which apart from enabling in-house production ensure timely
availability of inputs and also created local employment
opportunities.

SOFA farmers have overcome economic, market and human
capacity barriers and have successfully established a vibrant, farmer
managed, ‘Organic Value Chain’. In addition to having a regular
customer base in Sirkazhi and adjoining Mayiladuthurai, they have
also successfully managed to reach out to customers in Chennai,
Coimbatore, Salem, Thanjavur and Tirunelveli. A unique and first
of its kind achievement of SOFA is getting approval from both,
the State Seed Certification Agency and IMO Control Private Ltd.

Members of SOFA and CIKS discussing issues on marketing
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to produce and market labeled ‘Organic Seeds’ of Paddy under
the brand name of Akshaya Seeds.

A procurement loan of Rs.29 lakhs has been extended to SOFA. In
the year 2011, SOFA has obtained a total loan of Rs.11 laks from
NABARD for marketing of organic paddy seeds and grains. CIKS
has provided a revolving fund of Rs.21 lakhs for marketing. SOFA
has maintained an excellent credit history as they have repaid all
loans within or before the stipulated time frame.

Future plans
SOFA has been growing at a steady pace over the years, their
strategy of taking one step at a time, consolidating the efforts and
progress achieved in that particular stage and then progressing to
the next level of development has paved the way for their success.
The excellent rapport that SOFA has developed with several
agencies, organizations, the state agriculture department, banks,
research institutions, other NGOs, farmers and the general public
has played a significant role in fostering their growth. SOFA plans

India’s National Rural Employment Guarantee Act 2005
(NREGA) is a guaranteed wage employment programme that
enhances the livelihood security of marginalized households
in rural areas. Implemented by the Ministry of Rural
Development, NREGA directly touches the lives of the poor,
promotes inclusive growth, and also contributes to the
restoration and maintenance of ecological infrastructure.

In its first two-and-a-half years of operation, from 2006 to
2008, NREGA generated more than 3.5 billion days of work
reaching on average 30 million families per year. The
programme is implemented in all 615 rural districts of the
country, with women representing roughly half the employed
workforce. The emphasis is placed on labour-intensive work,
prohibiting the use of contractors and machinery.

Investing in ecological infrastructure
In addition to supplementing wage employment, NREGA’s
secondary objective is to strengthen rural natural resource
management. This is achieved by financing rural works that
address causes of drought, deforestation and soil erosion, thus
restoring the natural capital base on which rural livelihoods
depend.

As one of the world’s leading crop producers, India has seen a
surge in water consumption in the agriculture sector over the
years. With industrial water consumption expected to quadruple
between 2000 and 2050 as well, groundwater aquifers in the
four major river basins may be depleted by half by 2050. India
is moving towards water scarcity due to increasing demand
and a drop in supply of clean water as well, with forecasts of
even a 50 per cent deficit by 2030. Increasing water scarcity is

a major constraint to agriculture and livestock production
affecting livelihoods and food security.

Water conservation accounts for about half of the total projects
supported under NREGA, with 850,000 water conservation
works funded and completed from 2006 to 2008. For example,
in the District of Jalaun (Uttar Pradesh), NREGA provided
training and jobs for villagers to develop solutions to their
heavily silted water harvesting infrastructure, alleviating their
water shortage. In 2007-2008, more than 3,000 new soak pits,
together with hand pumps were constructed. This has helped
conserve an estimated 5 million litres of water. Similarly in
Andhra Pradesh, NREGA supported the restoration of a
network of water storage tanks dating back over 500 years in
the principal arid zone. Repairs to the gates of the tanks, as
well as works to desilt the channels feeding them, has restored
to full capacity. This not only boosts crop and livestock
production but has contributed to groundwater replenishment.

In its short history, NREGA has produced many such success
stories across the country. In promoting to inclusive growth
and the restoration of ecological infrastructure, the programme
also has a strong impact on empowerment of poor or
marginalized groups. It has contributed to boosting the average
wage for agricultural labourers by more than 25 per cent over
its three-year history.

Source: UNEP, Green Economy: Developing Countries
Success Stories, 2010

Rural Ecological Infrastructure

to transform into a Producer Company with a unique brand identity
and foresee themselves as a service provider for the organic
industry. With support from well wishers, they hope to create
infrastructural facilities like a storage godown, processing centre
and drying yard within the region to improve the efficiency of
their operations as well become cost effective. The SOFA initiative
is surely an example of how communities can be supported to
develop technologies and processes that are environmentally sound,
socially inclusive and economically profitable – a move towards a
green economy.

Subhashini Sridhar is the programme director in CIKS based at
Sirkazhi, Nagapattinam district.

R.Manikandan is an organic farmer and is working as Project
Co-ordinator in CIKS Sirkazhi.

Shylaja R.Rao is a Consultant working with CIKS Sirkazhi.
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Sudhirendar Sharma

Money shades of green

Forest-based carbon-sequestering model has been
positioned as a win-win system that connects the
developed with the developing economies. While certain
conditions are to be met for communities to gain from these
projects, the developed countries can continue their
lifestyles and business as usual. Is this `green economy’
the world has been talking about?

Money Grows on Trees may have been an apt phrase
reflecting the Year of Forests just gone by. However, the
literal sense gets overawed by the discreet reflection that

is quite on the contrary. It may have remained an unfulfilled desire
for most but not for the communities in some parts of Himachal
Pradesh, who will soon shake the trees for some ‘green currency’.

Tucked up in the middle Himalayas, farmers in the mountainous
state of Himachal Pradesh will crunch atmospheric carbon to rid
the Spaniards of their climate woes. Over next two decades, over
839,582 tons of carbon dioxide equivalents are likely to be
sequestered in over 4,000 hectares of variedly degraded agriculture
and forest land in the state. For this act of benevolence, each family
in 177 village panchayats will earn between US $83 to 145 per
hectare per year, helping the counterparts in Spain earn elusive
carbon credits to sustain their lavish lifestyles.

As a sub-component of the World Bank supported US $ 75 million
Mid-Himalayan Watershed Development Project, the creation of
carbon sinks through afforestation are likely to accrue a net gain
of US $ 4.1 million to the communities over next 20 years. ‘Fiscal
incentive has triggered a renewed interest in protecting the
afforested lands,’ says Kushi Ram in Baddi Village in Kangra
district. With little concern about where the money comes from,
landowner interest is restricted to the shower of, what is touted as,
‘green currency’ from plantation on his 10 hectare area.

However, the transfer of funds between the host country and the
client, DNA of Spain, is being brokered by the World Bank, which
is a trustee of the BioCarbon Fund. Operative since May 2004, the
BioCarbon Fund is a public/private initiative administered by the
World Bank that aims to deliver cost-effective emission reductions,
while promoting biodiversity conservation and poverty alleviation.

According to a project official, the project is helping farmers to
act like a producer company – selling carbon credits to potential
clients.

Is this ‘green economy’ the world has been talking about? Of the
many variants of green economy, forest-based carbon-sequestering
model has been positioned as a win-win system that connects the
developed with the developing economies. Further, it helps develop
‘new institutions’ and institutional mechanisms to manage
environment and the ecosystem services that accrue from it. Though
at its nascent stage, the implications of such initiatives will provide
the necessary paradigm shift to brace the emerging environmental
challenges.

Upbeat about the first of its kind project in the mountains, it has
been argued that not only will the project generate environmental
benefits through carbon sequestration but will improve revenue-
generating capacity of small farmers as well. Through restoration
of highly vulnerable degraded lands in the districts of Kangra and
Bilaspur, silviculture activities are expected to generate 343 person
days of employment from each hectare of land as well. No wonder,
on the face of it, the project seems a win-win strategy for both the
government and the communities.

Conditions apply
That is how it is being projected too. It is being hyped as one of
the largest carbon revenue project of its kind, having surpassed
the 3,500 hectares Clean Development Mechanism project in
China. The recent agreement between the Government of Himachal
Pradesh and the World Bank, in force till December 2018, ensures
that the carbon revenue will go the village community, providing
them the necessary incentive to protect watershed and forests.

CDM projects are already coming under
severe criticism in most countries. Not without

reason, as several projects have only
secondary objective of promoting sustainable

development in host countries.
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However, ten percent of the total carbon revenue will accrue to
the Forest Department as overhead charges.

Overtly the revenue sharing arrangement may seem like any
ordinary transaction. In reality, computing carbon sequestered both
in tree biomass above and the soil below is immensely complicated.
Calculated at a modest US $5 per ton of sequestered carbon dioxide,
a ton of carbon dioxide converted into biomass under new
plantations is counted as one credit. The carbon credits from such
projects are sold as Certified Emissions Reductions (CER). For
selling the CER, the villagers get the ‘cash’ whereas the elusive
‘credit’ wrest with the buyer.

Under the provisions of the project, conditions have been stipulated
before the actual carbon revenue starts to flow. The landowners
need to ensure that the tree density is no less than 1,100 plants per
hectare; that no felling of trees from the land under the project
shall be permitted; and that no part of the land brought under such
plantations shall be diverted for any non-forestry purposes. Given
the diversity of land ownership, the net gain at the household level
is likely to be truncated on account of differential carbon revenue
sharing.

Only from the private lands will the beneficiary be able to draw
90 per cent of the carbon revenue. From village common lands
and forest lands, the prime recipient would be the village panchayat
which will distribute the revenue in accordance with the rights
and obligations of the relevant user groups (see table). The coverage
of private land is limited to 533 hectares; in contrast the forest
land being covered under the project is as high as 3,177 hectares.
The share of common land has been kept at a modest 293 hectares.

Farmers are expectedly awaiting the validity of the project by the
UN Framework Convention on Climate Change (UNFCCC) when
the institutional mechanism for smooth transfer of carbon revenue
at the local level would be put to test.

Grey areas
This green story, like every good story, has shades of grey. The
first grey area relates to the Clean Development Mechanism, a
central part of the Kyoto Protocol, which has yet to come clear on
its intended objectives. Does the mechanism not provide developed
countries with a cheap alternative to reducing their own greenhouse
gas emissions? It is argued that such projects promote cost-effective
carbon reductions through ‘offsetting’ projects located in
developing countries while simultaneously allowing developed
countries to continue business-as-usual.

Although CDM projects are in the early stages of their evolution,
criticism nonetheless has started piling against them in most
countries. Not without reason as several projects have only
secondary objective of promoting sustainable development in host
countries. While the CDM has created the largest carbon offset
market, the CER have seemingly remained underpriced. Earning
a maximum of US $145 a year from protecting a hectare of
afforested land, that the project promises, may not be appealing
enough should the land be valued otherwise!

Declaring large tracts, an estimated 2.48 million hectares, as
wasteland in the state is a contested issue – the second grey area.
It is a piece of statistics that may promise a vast potential that can
be tapped for replicating the carbon revenue generating project. In
reality, these so-called wastelands have myriad utilities. In effect,
developing such projects is a technical nightmare for which donor
support seems a pre-requisite. Else, investing limited resources
on a project that may generate only $4.1 million (Rs 20 crore)
over a period of 20 years doesn’t seem lucrative!

The third grey area relates to the community and the community
practices. How will the village panchayats, who are otherwise lush
with development funds, value the limited amount of green
currency? Given the fact that a limited area has been brought under
CDM which would need to be carefully protected, how will
communities outside the project area relate to it? Has the change
in social dynamics been factored in to avoid future conflicts? Any
intervention of the kind alters the prevailing power dynamics at
the grassroots, a crucial aspect for long-term sustainability.

In addition to addressing these grey concerns, there is a need to
simplify methodologies and expedite the validation process for
realizing the potential of carbon sequestration! The project design
document has positioned the sale of CERs as a critical incentive
to the stakeholders to protect, regenerate and manage the
watersheds without drawing comparison with the prevailing and
emerging economic scenario in the state. Unless the stakeholders
value the carbon revenue mechanism to their competitive
advantage, such projects will continue to have limited reach.

Dr Sudhirendar Sharma is a development expert at the Ecological
Foundation. He can be reached at 7 Triveni, A6 Paschim Vihar,
New Delhi 110063, India.
E-mail: sudhirendarsharma@gmail.com

Carbon revenue

Land Category Legal title/Land tenure Carbon revenue

Degraded forestland Forest Department 20 % to Gram Panchayat Fund for undertaking works
80 % to user groups responsible for protection

Degraded Community land Forest Department 80 % to user groups responsible for protection
20 % to Gram Panchayat Fund for undertaking works

Private land Individual farmer 90 % to the owner or attorney
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When we think about green economy, quickly three words
come into mind ‘low carbon, resource efficient, socially
inclusive’. UNEP defines green economy as one that

results in improved human well-being and social equity, while
significantly reducing environmental risks and ecological scarcities.
This article explains appropriateness of hydraulic ram pump
(Hydram) technology for Nepal in the context of green economy.

Water for Agriculture
The average increase in temperature in Dhading is around 0.02oC
a year, as indicated by the Department of Hydrology and Metrology,
Nepal based on the records from 1995-2007. Similarly, a lot of
fluctuation has been recorded for rainfall. The local residents and
farmers have felt adverse effects of these changing climatic
conditions. With inadequate water supply for irrigation resulting
from drought conditions during sowing period, farmers are facing
loss in production.

While the country is blessed with numerous rivers and streams
fed by snow melting in high Himalayas, however, water is not
available to the communities for drinking, farming and irrigation
as they reside at higher elevation. Due to the difference in the
level of river and the residential area and cultivable land, there is
a need to uplift water through up to the height. Hydram seems to
be an ideal technology which is ‘resource efficient, low carbon
and socially inclusive’ one. This technology can play a role in
changing energy consumption pattern currently existing in Nepal.

The hydram concept was first developed in France in 1796. By
the end of the twentieth century, interest in hydrams increased,
owing to the need for sustainable technologies worldwide.
Similarly, in Nepal the technology which was introduced decades

Lachana Shresthacharya

Hydram
A low carbon technology

While the country is blessed with numerous rivers and
streams fed by snow melting in high Himalayas, however,
water is not available to the communities for drinking,
farming and irrigation owing to higher elevation. Hydram
is a resource efficient and low carbon technology  to
address the issue.

Hydram Technology
A hydraulic ram pump (hydram) is an automatic pumping device
which uses a large flow of water falling through a small head, to
lift a small flow of water through a higher head. In simple words,
this renewable energy technology uses power available from
flowing water to lift certain volume of water to a greater height
where it is required. The moving parts of the hydram are only two
valves; therefore it is mechanically very simple. This gives high
reliability, low operating costs, minimal maintenance and a long
operation life to the system. In short, it is a ‘resource efficient’ and
‘low carbon’ technology.

Hydram installed in Dhading district in Nepal

ago was revived. Presently, the Centre for Rural technology, Nepal
(CRT/N) is actively promoting this technology in the country. Two
hydram systems were installed in Dhading district as pilot projects
with technical support from CRT/N.

It is reported that energy consumption in agriculture sector is
mainly for tractor and water pumping. About 95% of the total
agricultural energy comes from petroleum products specially diesel
fuel, while electricity consumption is increasing by about 8 %
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annually. There are a few cases where solar pumping is applicable
for irrigation but high investment cost hinders its smooth promotion
in the country. The share of renewable energy resources in overall
consumption in Nepal is only 1 % where use of renewable energy
technology in agriculture sector is negligible.

Hydram is identified as one of the appropriate technologies for
the micro-irrigation in Nepal, which has potential to support efforts
towards greening the economy. Communities are planning to install
hydram for micro-irrigation purpose in the district, where irrigated
agriculture is less in practice. It is expected to enhance livelihood
opportunities such as animal husbandry, farming, and kitchen
gardening for income generation contributing to poverty reduction

The pilot initiative
The hydram systems are successfully operating at Sunaula Bazaar
and Mahadevsthan Village Development Committees of Dhading
district, for drinking and sanitation purpose respectively. People
of Sunaula Bazaar and Mahadevsthan villages in Dhading district
now have easy access to drinking water through water lifted by
hydram. Earlier, they had to walk for about half an hour
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downstream to fetch drinking water. A beneficiary from Sunaula
Bazaar says, “We now have clean drinking water. It has saved our
time to collect water. It is incredible that water is lifted without
electricity or generator.” Similarly, the hydram system at
Mahadevsthan has provided water for sanitation and hygiene
benefiting 600 students and teachers in the school. Communities
are directly involved from the initial stage of the project including
installation of the hydram. They contributed labor in kind “Shram
daan” by helping in carrying out civil works for installation of
the system. Water users group with women and socially excluded
groups have been formed. “Now these girls do not have to miss
their classes during menstruation period. The toilets here are now
clean as adequate water is made available through hydram”, says
a teacher from Mahadevsthan.

The success of the pilot initiative has motivated communities to
use the technology for micro irrigation.

Lachana Shresthacharya is the Programme officer at Center for
Rural Technology, Nepal. She can be contacted at
lachana@crtnepal.org

The hydram system at Mahadevsthan has
provided water for sanitation and hygiene

benefiting 600 students and teachers
in the school.

Community members contributing labor during the installation of Hydram at Mahadevsthan 
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INTERVIEW – ANN WATERS-BAYER

“We can talk about a
paradigm shift”
Interview: Laura Eggens and Marta
Dabrowska

Rio+20 has sparked international attention to sustainable
agricultural development, but this has been a point of
attention for many people for years. An agricultural
sociologist, Ann Waters-Bayer was for a long time involved
in the production of the ILEIA Newsletter and the LEISA
Magazine. She is now part of PROLINNOVA (Promoting local
innovation in ecologically oriented agriculture and natural
resource management), a “Global Partnership Programme”
under the umbrella of the Global Forum on Agricultural
Research (GFAR) that aims to promote local innovation
processes in ecologically oriented agriculture.

A lot has changed in the international development arena in
the past 30 years. This will be visible at Rio+20 as well.
“I imagine that in Rio there are going to be numerous

farmer organisations and civil society organisations to voice their
own demands,” says Ann Waters-Bayer. “Since 1984, these
magazines have been trying to build a bridge between policy and
practice, but back in 1984, most farmer organisations were not as
strong as they are today.”

What helped bring about the larger role these
organisations have?
I believe ILEIA and similar organisations played a role in that.
They always tried to make the voices heard of smallholders –
including pastoralists or landless farmers. I think we managed to
bring more confidence to a number of organisations, who saw that
they could make themselves heard outside their countries through
these international means. Then they started sharing their
experiences much more inside their own countries as well.
Organisations that published in the LEISA magazines in the past
now have their own publications. And there were more

organisations like ILEIA doing this, focusing on smallholders and
ecologically oriented agriculture, and trying to put information
together and make it readable. This was before you could find
everything on the web.

What triggered the interest in exchanging
information?
Probably the “Limits to growth” report that came out a few years
earlier, and which warned about the direction the world would go
if we would continue in the same way, especially regarding the
use of natural resources. I think that this sparked off things in
people’s heads. Some of these people had experience with farmers
that practised an alternative type of agriculture than what was being
proposed as “the future” as part of the Green Revolution. The
limits-to-growth thinking struck a bell with a lot of people, who
started to look at local knowledge and its potential. The UN
conference in Rio in 1992 gave some strength and confirmation
to what these people were doing, but this wasn’t a big turning
point.
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Many of the same warnings are coming out now. Is
there a difference?
In the last couple of years we’ve seen much more attention being
given to ecologically oriented agriculture and to the “green aspects”
of the world economy. I think that the food crisis, environmental
damage, political uprisings, inequalities, the immense wastage of
food in the North, and the climate change discussions, all
contributed to this growing interest. Some ways of agriculture are
damaging and other ways are less damaging, and are possibly more
resilient. There has been much more evidence coming up on how
productive ecologically oriented agriculture is. And in the last two
or three years, a lot of people have started to question whether
high-external-input intensification of agriculture is the way to go.
I think that the IAASTD report played a big role as well, because
the influential people involved in that assessment really made a
point of making the results widely known. For a lot of NGOs, here
was a multi-stakeholder process that had come to conclusions that
they had made years before. It gave a lot of impetus to the policy-
lobbying work and brought people in other organisations outside
NGOs to think about the direction in which agriculture is going.

Do you think that the internet changed a lot on how
people share knowledge?
In the beginning, when we were trying to put together something
for a newsletter, we were working only within our network, looking
for field-level information that was not in the double-refereed
journals. Now a lot of local knowledge on best practices is just put
on the web. Of course, you still have to judge the validity of the
information that you find. A lot of high-level policymakers will
not go around the internet to find local experiences; they need
some kind of selection and valuation. I think that institutions like
ILEIA can do that by collecting, validating and analysing
experiences, and drawing out the key policy issues and findings,
and making them known.

Also at a local level?
I think that influencing policy at a local level should be done by
local people. There can be a role in building capacities and
participatory research to enable practitioners and local experts to
gather the evidence that they need, but also in getting supportive
evidence from other sources. And then putting this together, and
thinking through strategies of how to bring this to policymakers at
a local level. ILEIA’s documentation workshops help local
organisations do their own lobbying by providing evidence.

What is the role of PROLINNOVA in this process?
PROLINNOVA is trying mainly to influence agricultural extension
and research organisations. The network wants to raise awareness
on the capacities that farmers have to develop their own
technologies, systems and institutions, which they have been doing
for ages. Research and extension activities can build on those
existing initiatives. We would like to link much more with
smallholder agriculture movements. All too often, statements about
agriculture talk about the type of agriculture that should be

promoted, but not about how it should be promoted. At the same
time, I am amazed at how much more verbal attention is given to
local innovation and supporting local initiatives, at least on paper.
Even though the support for transfer-of-technology approaches
did not disappear overnight, some documents do recognise the
importance of local initiatives. This is a different approach.

Do you have any hope that Rio+20, or the changing
attitudes, will lead to changes in policies?
I don’t like to put all of my cards on one event, but I think that an
event like Rio+20 can make a big contribution. It allows various
movements to come together. You can always use Rio+20 to get
your message across, not only to people that are involved in the
actual event, but also around the world. Supposedly, a lot of
financial support will be made available now. But we have to make
sure that the right message is heard. People should also see what
has been happening for decades on the margins. International
organisations, like FAO, the World Bank or the bilateral and
multilateral donors, are now supporting more ecologically oriented
agricultural programmes, so we can talk about a paradigm shift in
these organisations. But there is a very large group of smallholder
farmers and supporting organisations that have been thinking like
this for decades!
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Suman Sahai

Coping with climate change

Food, water and health security will be the greatest
casualties of global warming and climate change, which
will have both common and differentiated impacts. The
developing countries in the tropics and sub tropics are likely
to suffer the worst damage. It is therefore essential that
we lose no more time in developing and implementing
climate resilient systems for food and water security.

According to climate estimates, the developing countries
in the tropics are more susceptible to climate change
damage than the temperate countries. Agriculture in the

productive areas of Africa and South Asia will be amongst the
worst affected. According to some estimates, almost 40 percent of
the production potential in certain developing countries could be
lost.

Changes in rainfall patterns and temperature regimes will influence
the local water balance and disturb the optimal cultivation period
available for particular crops, thus throwing food and agricultural
production out of gear. The worst brunt of climate change will be
borne by farmers in the dry land regions where agriculture is rain
fed, conditions are marginal and only one crop is taken per year.

In South Asia, the biggest blow to food production is expected to
come from the loss of multiple cropping zones. The worst affected
areas are predicted to be the double and triple cropping zones. To
offset most of this loss, an effort must be made to convert today’s
single cropping areas into two crop zones. This can first and
foremost be done by efficient water harvesting and equitable
management.

Coping with the impact of climate change on agriculture will
require careful management of resources like soil, water and
biodiversity. Making agriculture sustainable is key and is possible
only through production systems that make the most efficient use
of environmental goods and services without damaging these
assets. If climate change impacts can be incorporated in the design
and implementation of development programs right away, it will
help to reduce vulnerability, stabilize food production and better
secure livelihoods. A large scale climate literacy program is

necessary to prepare farmers, who are today bewildered by the
rapid fluctuations in weather conditions that affect their agriculture.
Their traditional knowledge does not help them to manage these
recent anthropogenic changes.

Developing countries face a substantial decrease in cereal
production potential. In India, rice production is slated to decrease
by almost a tonne / hectare if the temperature goes up to 20C. By
2050 about half of India’s prime wheat production area could get
heat-stressed, with the cultivation window getting shorter, affecting
productivity. For each 10C rise in mean temperature, wheat yield
losses in India are likely to be around 7 million tonnes per year, or
around $1.5 billion at current prices.

Need for initiatives at different levels
To cope with the impact of climate change on agriculture and food
production, India will need to act at global, regional, national and
local levels.

Global – India must negotiate hard to ensure that the emission
reduction pledges or commitments are sufficient to ensure at least
 a 50 percent likelihood that the global temperature rise is capped
at 20C. If this is not done, the impact on agriculture and food
security in developing countries will be devastating. Rising
temperatures will be beneficial for the agriculture of cold temperate
regions since warmer conditions will allow their single crop zones
to become two, even three crop zones. Given that agriculture is
the lifeline of the developing world and will bear the worst brunt
of climate change, India must insist that developed countries must
reduce their own agriculture emissions while at the same time
paying for adaptation, especially in the agriculture sector, consistent
with the polluter pays principle.

Regional – Regional cooperation at SAARC level is necessary to
protect the Himalayan ecosystems and minimize glacial melt.
Negotiations on river waters emanating from the Tibetan plateau
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are urgent so that the river flows in our major rivers like the Ganga
and Brahmaputra are maintained to support agriculture. Regional
strategies for mitigation and adaptation across similar agro
ecologies will help all countries of the region to protect their
agriculture and food production.

National – Adaptation strategies have long lead times and need to
start NOW. Appropriate policy and budgetary support for
mitigation and adaptation actions is needed. Multiple food and
livelihood strategies are needed in rural areas to minimize risk.
Food inflation must be contained at all costs. It will worsen with
climate change as more frequent and unpredictable droughts and
floods will result in shortfalls in food production. Just one bad
monsoon in 2009 led to a reduction of 15 million tonnes in rice
and 4 million tonnes in pulse production, causing prices to go
through the roof. A carefully planned program for strategic research,
along with dedicated funding, is needed to develop solutions to
cope with the impact of global warming on crops, livestock, fish,
soil etc. Renewable energy must be part of our mitigation and
adaptation strategy and we should focus on bringing it to scale.

Local – The real action for both mitigation and adaptation will
have to be at the local level. The pursuit of sustainable agricultural
development at the local level is integral to climate- change
mitigation and combating climate change effects is vital for
sustainable agriculture. Location specific technologies will need
to be developed at the level of the agro-ecological unit, to make
agriculture sustainable and minimize losses to food and nutrition.

Mitigating emissions from agriculture will reduce input costs for
the farmer and make the production system more sustainable. The
real challenge to the agricultural future of the country however
will have to be met by rapid and targeted adaptation strategies.

Adaptation will require strategies to reduce vulnerabilities,
strengthen resilience and build the adaptive capacity of rural and
farming communities. Industrial agro ecosystems damage
environmental goods and services and so have weak resilience.

Developing sustainability in agriculture production systems rather
than seeking to maximize crop, aqua cultural and livestock outputs,
will help farming communities to cope with the uncertainties of
climate change. The ecosystem approach with crop rotations,
bioorganic fertilizers and biological pest controls, improves soil
health & water retention, increases fertile top soil, reduces soil
erosion and maintains productivity over the long term. The more
diverse the agro ecosystems, the more efficient the network of
insects & and microorganisms that control pests and disease.
Building resilience in agro ecosystems and farming communities,
improving adaptive capacity and mitigating GHG emissions is the
way to cope.

Agriculture biodiversity is central to an agro ecosystem approach
to food production. Such an approach promotes soil fertility, fosters
high productivity and protects crop, livestock, fish and soil
resources. Diversity in livestock and fish species and breeds is as
important as in crop varieties . Genetic diversity gives species the
ability to adapt to changing environments and combat biotic and
abiotic stress like pests and disease, drought and salinity.

Some specific recommendations
Apart from the obvious focus needed on soil health, water
management and conservation and pest management, agriculture
and food production per se ,will need to become sustainable and
ecologically sound to adapt to climate change turbulence.

- A special package for adaptation should be developed for rain
fed areas based on minimizing risk. The production model
should be diversified to include crops, livestock, fisheries,
poultry and agro forestry; homestead gardens supported by
nurseries should be promoted to make up deficits in food and
nutrition from climate related yield losses. Farm ponds, fertilizer
trees and biogas plants must be promoted in all semi-arid rainfed
areas which constitute 60 percent of our cultivated area.

- A knowledge-intensive, rather than input-intensive approach
should be adopted to develop adaptation strategies. Traditional
knowledge about the community’s coping strategies should be
documented and used in training programs to help find solutions
to address the uncertainties of climate change, build resilience,
adapt agriculture and reduce emissions.

- Conserving the genetic diversity of crops and animal breeds
and its associated knowledge, in partnership with local
communities must receive the highest priority.

- Breed improvement of indigenous cattle must be undertaken to
improve their performance since they are much better adapted
to adverse weather than high performance hybrids. Balancing
feed mixtures, which research shows has the potential to increase
milk yield and reduce methane emission, must be promoted
widely.

- An early warning system should be put in place to monitor
changes in pest and disease profile and predict new pest and
disease outbreaks. The overall pest control strategy should be
based on Integrated Pest Management because it takes care of
multiple pests in a given climatic scenario.

- A national grid of grain storages , ranging from Pusa Bins and
Grain Golas at the household/ community level to ultra- modern
silos at the district level must be established to ensure local
food security and stabilize prices.

- The agriculture credit and insurance systems must be made more
comprehensive and responsive to the needs of small farmers.
For instance, pigs are not covered by livestock insurance despite
their potential for income enhancement of poor households. A
special climate risk insurance should be launched for farmers.

- The following adaptation and mitigation support structures
should be established at each of the 128 agro-ecological zones
in the country.

• A Center for Climate Risk Research, Management and
Extension should prepare computer simulation models of
different weather probabilities and develop and promote
farming system approaches which can help to minimize the
adverse impact of unfavorable weather and maximize the
benefits of a good monsoon.
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• A Farmer Field School to house dynamic research and
training programs on building soil health, integrated pest
management, water conservation and its equitable and
efficient use. The FFS should engage in participatory plant
and animal breeding; there should be a focused research
program to identify valuable genetic traits like drought, heat
and salinity tolerance and disease resistance available in the
agro biodiversity of the region.

• Gyan Chaupals and Village Resource Centers with satellite
connectivity from where value added weather data from the
government’s Agromet Service should be reached to farmers
through mobile telephony, giving them information on
rainfall and weather in real time.

• A network of community level seed banks with the capacity
to implement contingency plans and alternative cropping
strategies depending on the behavior of the monsoon.

• Decentralized seed production programs involving local
communities, to address the crisis of seed availability. Seeds
of the main crops and contingency crops (for delayed / failed
monsoon or floods), as well as seeds of fodder and green
manure plants specific to the agro ecological unit must be
produced and stocked.

Strategic research for the future
Technical and financial investments must be made in climate
adaptation and mitigation research. Some priority areas:

- Evaluation of traditional varieties and animal breeds for valuable
traits like tolerance to higher temperatures, drought and salinity,
feed conversion efficiency and disease resistance, for use in
breeding new varieties and breeds.

- Developing balanced ration and feed and fodder regimes that
will increase milk yield of indigenous cattle and reduce methane
emissions.

- Participatory and formal plant breeding to develop climate
resilient crop varieties that can tolerate higher temperatures,
drought and salinity.

- Developing short duration crop varieties ( especially wheat)
that can mature before the peak heat phase sets in.

- Selecting genotypes in crops that have a higher per day yield
potential, to counter the yield loss from heat induced reduction
in growing periods.

- Developing (the more heat tolerant) durum wheat varieties for
Rabi cultivation in North India, to supplement the diminishing
wheat yield from existing wheat cultivars and breeding for
chapatti making qualities in durum wheat.

Food, water and health security will be the greatest casualties of
global warming and climate change, which will have both common
and differentiated impacts. The developing countries in the tropics
and sub tropics are likely to suffer the worst damage. It is therefore
essential that we lose no more time in developing and implementing
climate resilient systems for food and water security.

Dr Suman Sahai is the chairperson of Gene Campaign. She can
be contacted at mail@genecampaign.org

Farmers and their organisations
Vol. 14 No. 3, September 2012

All over the world farmers work together, in both formal and informal
settings. By grouping together, farmers can build strong track records
which can help them obtain financial support. Farmers’ organisations
can be instrumental in buying, selling or processing agricultural products
in bulk – and they can do this in a sustainable way. Farmers can learn
from each other, about production, marketing, rights, etc., and join a
platform to learn about others’ experiences. As a group, farmers can
also exercise more political pressure for change.

Collective action can help farmers to have their voices heard in the
political and commercial arena, to minimise risks, to strengthen their

capacities and to secure property rights – all extremely challenging
things for individuals to achieve working alone.

Even though there are many potential benefits for small-scale farmers
to become organised, the governance of farming organisations can
be a challenge. Farmer organisations do not automatically benefit
everyone in the community and open to everyone, for example, female
farmers. In what different ways do farmers organise? What problems
exist in farmers’ organisations and how are these dealt with?

Please send your articles for the September issue of LEISA India
to leisaindia@yahoo.co.in before 15th July,  2012.

Call for ArticlesCall for Articles
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Low carbon farming
A win-win prospect
Siddharth D'Souza

NGOs have been involved in promoting sustainable
agriculture for several years. In particular, the focus has
been to improve the livelihood conditions of tribals, dalits

and other marginalized communities. Many practices have been
introduced with positive results. They include, mixed cropping,
homestead land development, kitchen gardens, System of Rice
Intensification (SRI), Orchard development, improved sowing and
harvesting techniques and other interventions of this nature.
Organic farming has also been promoted by NGOs as being more
profitable although yield in the initial years may be limited. Finally
a lot of work has been done in promoting organic manure, mainly
with regard to vermicomposts, mulching and bio-gas waste.

There is more or less a consensus among NGOs (promoting
sustainable agriculture), the scientific community and the farmers
themselves that extensive usage of chemical inputs on farms has
adverse consequences on land fertility even though there may be a
short term gain in crop productivity. Although farmers are aware
of this, there is extensive pressure induced by various external
forces to continue to use chemical fertilizers and pesticides. The
incentives offered by middlemen traders, chemical fertilizer and
pesticide agents backed often by skewed government policies,
pursue unsustainable farming options rather than long term
sustainability. This is at the cost of environment and farmers’
sustained interest. NGOs, while struggling to counter these forces,
find it difficult to sustain projects over a sizeable scale as they are
highly dependent on grant and aid that is increasingly diminishing.

It is in this context that Low Carbon Farming (LCF) as a concept
has emerged. Low carbon farming essentially attributes the
difference between High External Input Destructive Agriculture
(HEIDA) and Low External Input Sustainable Agriculture (LEISA)
with respect to reduced carbon emissions in a manner that can be
quantified, measured and verified. The result is that a carbon unit
measured as a tonne over a period of one year can be sold for a

price in the open market. Consequently, a project with a reasonable
size can effectively cater to a large number of farmers, providing
a steady incentive to practise LEISA.

It is in this context, efforts have been made to form LCF coalitions
of NGOs working on sustainable agriculture. The objectives of
the LCF coalition initiative are:

1. Value farmers undertaking sustainable agriculture practices
demonstrating their contribution to mitigation

2. Increase resilience and reduce risks through low input costs
required for multi-cropping practises especially in rain fed areas

3. Create additional incentives for carbon revenues from sale of
credits over a long term period

A project, the first of its kind in India has been initiated by the Fair
Carbon Network, lead and facilitated by Agriculture Development
and Training Society (ADATS) based at Bagepalli near Bangalore.
The larger purpose is to incentivise sustainable agriculture in a
context where commercialisation of agriculture is playing havoc
with the texture of soil conditions so important for productive
outputs and with the livelihood needs of farmers. The climate crisis
is seen as an opportunity to revitalize the farming sector in a way
that is sustainable and profitable.

The project which can best be termed as a pilot phase, is in its
initial process of emission calibration from various crops across
different Agro Economic Zones (AEZs). The results are not clear
as yet but we are hopeful of positive demonstrated gains for farmers
pursuing sustainable farming initiatives. LAYA along with 15 other
NGOs formed across three coalitions is now participating in the
process of developing a methodology to facilitate Low Carbon
Farming in spite of the associated risks, what can be best described
as another leap of faith in the interest of pursing a better future for
the farmers. Each of the coalitions are diligently carrying out
calibration of mainstream agriculture (HEIDA), through ‘Control
plots’ compared with farmers involved in sustainable farming
(LEISA). A team of experts, facilitated by the Environment Defence
Fund, USA will calculate the extent of emission levels conserved
by way of adopting sustainable farming practices. Only then will
we realize the potential carbon revenues possible from this
initiative.

The climate crisis is seen as an opportunity to revitalize
the farming sector in a way that is sustainable and
profitable. Low Carbon Farming has emerged as a long
term sustainable option for farmers to pursue sustainable
agriculture on a large scale.
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Challenges
Carbon projects demand that NGOs work with diligence, patience
and rigour. Data generation and management, project monitoring,
technology deployment and community participation is paramount
to carry out projects of this nature. This is not to mention the high
costs and investment required before the project is actually
registered or implemented! This is because Carbon projects are
essentially the domain of the corporate sector that has minted
millions of rupees in the past 10 – 12 years offsetting industries
from the west. The consultants required to decode the science and
technology behind these projects therefore don’t come cheap.
Besides, since the methodologies of measurement are designed
for industry and not the poor, the processes are time consuming
and therefore expensive.

Low Carbon Farming, however, in theory has emerged as a long
term sustainable option for both NGOs and farmers to pursue
sustainable agriculture on a large scale. This when coupled with
revenue from carbon projects related to drinking water, waste
management/recycling, efficient cooking can make a significant
difference to quality of life to communities across the country as
well as for NGOs, to meet their social objectives. A win-win
Prospect!

Siddharth D'Souza
501 Kurupam Castle, East Point Colony,
Visakhapatnam - 530017
E-mail: siddharth.dsouza@gmail.com

The farming sector offers opportunities for carbon sequestration
and emission reductions. Emissions from farming contribute
to 14% of Global Green House Gases (GHG). In India, farming
contributes to 28% of the national GHG emissions. Low Carbon
Farming practices offer the farmers opportunity to capitalize
on the carbon market, as they shift to sustainable agricultural
methods, involving lower input costs and resulting in reduction
and sequestration (improved soil carbon content) of carbon
emissions.

The process involves developing Voluntary/Verified Emission
Reduction (VER) projects that support sustainable farming my
encouraging farmers to adopt a basket of practices that reduce,
minimize and remove the use of synthetic fertilizers (methane
avoidance and N2O deduction) while at the same time improve
soil carbon content (sequestration). This is done through
reduced tillage, precision fertilization, anaerobic composting,
using organic fertilizers, mulching, intercropping, multi-
cropping and a horde of techniques specially designed for a
particular region, populations and climatic zones.

Carbon sequestration activities include planting fuel, fodder
and fruit trees, and protecting those that are already there on
the farms. Multiple cropping also reduces the financial risk
exposure for farmers against erratic and spatial rainfall.

The Fair Climate Network (FCN) and Low
Carbon Farming (LCF) Coalition
FCN comprises 86 persons development workers, Climate
Change activists, environmentalists, scientists and other
professionals from India and other countries. They represent
28 grassroots NGOs who work with the rural poor and 20
support organizations, 6 Network members participate in their

individual capacity. The purpose of FCN is to facilitate and
capacitate grassroots bodies to develop pro-poor CDM/VER
Projects in India and tap carbon resources for the sustainable
development of the poorest of the poor.

FCN supports its members to develop energy CDM projects
that generate CERs and claim carbon revenues for the
sustainable development of the poor. The network is keenly
involved in developing a framework for sustainable agriculture
efforts. FCN provides the leadership and technical resources
to develop LCF coalitions.

Taking the lead
The Accion Fraterna Ecology Center is the lead organization
of the first coalition to take up the Low Carbon farming project
under VER. It is being done jointly with 4 other NGOs, PWDS
(Palmyrah Workers Development Society), BEST (Bharath
Environment Seva Team), Tamil Nadu, SACRED (Suvisesha
Ashram Centre for Rural Education and Development),
Bangalore District and SEDS (Social Education and
Development Society, Anantapur. As this is being written 2
more coalitions have been formed comprising 10 NGOs,
covering a total of 24,000 acres owned by 13500 farmers. This
figure is expected to increase exponentially after 5 years.

Source: Indian Network on Ethics and Climate Change
(INECC) , Development through a low carbon
pathway, 2011, INECC, c/o Laya, 501, Kurupam Castle,
East Point Colony, Visakhapatnam, Andhra Pradesh,
India – 530017; inecc.mumbai@gmail.com

Less carbon, More food
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Mr. David is a government employee with a difference. He has
been working as Assistant Director of Horticulture in Kadayam,
Tiruenelveli District in Tamil Nadu helping farmers in following
better farming practices. David motivated famers to follow
precision farming techniques in cultivation of Brinjal.
But, in that area, brinjal crop was being infested with brinjal fruit
borer. With the quality of harvesting being low owing to fruit borer
attack, farmers were getting only 50 paise per kilogram. To
overcome this problem, farmers started spraying pesticides, once
a week. Not only was the pesticide expensive, farmers had also to
incur additional costs for spraying using petrol sprayer. They were
using 2.5 litres of petrol per hectare per spray. Consequently, the
cost cultivation increased by around Rs. 2625 per hectare.
Under such circumstances, David was exploring alternatives to
reduce the cost of cultivation. Initially he tried with electric sprayer.
This had to be operated by an electric motor powered by a
rechargeable battery. Once charged, the sprayer could be used for
only 3 hours in the field. But, as there were frequent power cuts,
farmers found it difficult to re-charge. Then he made an
improvement to the sprayer by harnessing the solar energy. A solar
panel was attached to a helmet in such a manner that the panel
faced the sun. The solar powered sprayer could be used throughout
the day without any interruption. However, after a few trials,
farmers felt it was difficult to carry the helmet with the panel on
the head. Then David fitted the solar panel in the sprayer itself.
The entire process took two years.
Around ten farmers are presently using this solar sprayer. This
sprayer is used for flowers, rice, maize, wheat, pulses, plantation
crops like coffee, tea, cardamom and tree crops like mango, lime,
guava and sapota. Pesticides, fertilizers, bio-pesticides and bio-
fertilizers are sprayed using this sprayer. Some of the examples

are neem oil and Pongamia oil for controlling crop pests, liquid
formulations of Trichoderma viridi and Pseudomonas to control
the crop diseases and bio fertilisers like Azospirillum and
Phosphobacteria to accelerate plant growth.
The solar sprayer has many advantages. Besides reducing the cost
of spraying, there is a saving on fuel/petrol. Also, the transportation
cost for buying petrol is saved. The solar sprayer maintenance is
simple. There is less vibration as compared to the petrol sprayer.
The farmer can do the spraying operation by himself without
engaging labour, thus increasing spraying efficiency.
The solar power system in the sprayer facilitates lighting of
‘wireless light traps’ which controls insect pests and reduces the
number of insecticide sprays by fifty percent cutting the cost of
cultivation. This also reduces pesticide residues in the agriculture,
horticulture and animal products, improving the quality of the
products. The light traps control effectively the mosquitoes too.
Farmers are also using this sprayer for other purposes. For instance,
a solution prepared with 1.5ml of neem oil, 1.5ml of pongamia oil
in one litre of water is sprayed to control mosquitoes in residential
areas. By doing this, diseases like malaria transmitted by
mosquitoes are being controlled with less expenditure, without
polluting the environment.
“It is easy for me to carry and spray easily for my Jasmine crop
which spreads across one acre” says a woman farmer. Another
farmer from Kolli hills says “in a remote area like ours where we
face frequent power failure and low voltage problems, this sprayer
is a valuable innovation”.

Mr. David can be contacted at microeconomicsdavid@yahoo.co.in

Solar powered sprayer - a boon to farmers
Author demonstrates the use of solar sprayer

David
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Udmaroo is a bright green triangle in the sloping mountains,
cultivating forty-seven of its 457 hectares through
carefully channelled waterways. The main income of the

village is subsistence agriculture: wheat, barley, mustard and
vegetables, plus such an abundance of apricots in the summer that
the fruits lie loose in the sea buckthorn hedges. There are no cars,
and often no sound to hear but the running of the streams. The
only other employment in the valley is through the army - Udmaroo
is close to the Pakistan border, and army presence in the area is
long established - or in coveted but rare government jobs. The
young are now beginning to move out of the villages, looking for
non-farming jobs in Leh and beyond.

To date, extending the main electricity grid to a place this remote
has not been feasible, and the darkness that extends over the
mountains at night can be absolute. Options then are weak and
smoky kerosene lamps or diesel generator sets. Udmaroo had a
small diesel generator, a gift from the army, but in 2005 the people
of the village approached LEDeG (Ladakh Ecological
Development Group) looking for a more accomplished solution.
The organization assessed the need in the village, and the feasibility
of various types of renewable energy. By 2008, a 32kVA micro-
hydro power unit was installed in a glacier stream above the village.
Now, for nine months of the year, Udmaroo is lit and powered by
electricity, generated from the power of the moving water. The
system is owned and operated entirely by the people who live
here.

Every one of the ninety houses in Udmaroo has an electricity
connection from the micro-hydro power unit, through a miniature
grid that spans the village. Electricity could be transmitted all day
- for as long as the energy from water is available - but the village
has decided to only transmit to domestic users after dark, from
around 6pm to midnight. The monthly fee of Rs. 90 for this service

is ostensibly for use of five CFLs (compact fluorescent lamps use
less energy than incandescent bulbs), but in reality there are no
restrictions on the amount or type of appliances people use.
Households use mixers and irons, or even electric butter churners
for making the high fat, salty butter tea that people in Ladakh
drink to stay warm during the bitter winters. Radios, tape recorders
and televisions have also been enthusiastically welcomed to the
village.

Power generates income
In addition to comforts, the power unit has also provided seasonal
income opportunities for the villagers. Rigzen is a member of a
women’s group that has purchased a 7.5kW oil extraction machine,
and now makes a small income pressing oil from other villagers’
mustard seeds and apricot kernels. The small, localised nature of
this power generation has the advantage that it can be tailored to
customers’ needs, and the group were able to arrange for a special
cable to be strung from the power unit to the shed where they
house the machine. They pay Rs. 15 per hour for daytime electricity,
and charge Rs. 80 an hour for their services. Profits are stored in a
common bank account, and excess oil is packaged in old half-litre
rum bottles, and sold to the army for Rs. 300 each. At the feet of
their red machine, bright yellow mustard plants have sprung up
from stray seeds.

“It’s important for us to be able to earn,” says Rigzen, 44. Women
always work in villages, but in domestic and agricultural settings
their labour is often not rewarded financially. Their business has

Greenpeace

Micro-hydro power in
Udmaroo village

Udmaroo is powered by electricity, generated from the
power of the moving water. Besides electricity, the power
unit has provided income opportunities for the villagers
and reduced the drudgery for women. The system, owned
and operated entirely by the people has helped the village
to become more self reliant.
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made a pleasant change. “When we collect the money we feel we
have an investment somewhere, and we feel motivated to do more
work.” The women of the group are mostly not educated, and have
little experience outside of Nubra Valley. The money they’re
earning means they could change this, if they wished. “If we’re
able to generate enough income, one of our dreams is to visit places
outside Ladakh,” says Rigzen.

With power comes responsibility
Every customer in Udmaroo is a member of an electricity
management committee or EMC, though the social and technical
governance of the system is the responsibility of an elected body
of six villagers. LEDeG is not part of the committee, acting only
as a facilitator. Electricity fees are collected by the committee’s
cashier and stored in a common bank account. Apart from the yearly
purchase of five kilos of grease to slick the machine, the only
regular running costs are Rs. 3,000 a month for the operator’s
salary, which allows the committee to collect savings of Rs. 5,000
or more per month. As with most renewable energy technologies,
high installation costs are balanced by little to no generation costs.
Any post-installation costs that do arise are paid for by the
committee’s saved revenue. The elected committee donate about
a week of their time every month, free of charge. Most are army
retirees, whose previous career gave them an exposure and an
education that has come in useful in governing the project.

“Having the micro-hydro power unit (MHPU) has reduced our
drudgery a lot,” says Tashi Namgial, the secretary of the committee.
Before the installation, villagers would have to travel to powered
towns nearby for services that required energy, such as oil extraction
or fruit processing. The power unit has helped the village to become
more self reliant: in addition to the oil extraction machine, a men’s
carpentry group says they have doubled their income since buying
a machine to carve doors and window frames for Udmaroo. Another
women’s group has bought a pulping machine, producing 1,500
bottles of apricot jam for sale over the last two years.

Even with the electric irons, the mixers and the microindustries,
Udmaroo still only uses around seventy per cent of the unit’s 32kVA
capacity. Unlike solar photovoltaic, adding capacity to an installed
micro-hydro can be difficult, hence the size of the unit was chosen
to be excessive to the village’s immediate needs. Yet when nearby
villages - without electricity - approached Udmaroo’s management
committee and asked if they would consider selling some of their
excess, the men declined. “There would be extra maintenance costs,
and we think it’s safer to keep it for ourselves,” says Lobzanj
Tsephel, the president of the EMC. “With the current demand,
even as the amount of houses grow we see we’ll have enough
capacity for the next fifteen years.”

The reticence to share may be explained by the efforts the villagers
put into the set up of the power unit. Firstly, those who were pro
installation had to persuade others. “Initially there was a lot of
resistance,” recounts Lobzanj. “Only fifteen households wanted
to do it.” “People weren’t confident that it would be successful,”
explains Tashi. “And that meant they weren’t willing to contribute
their money or labour to set it up.” Between LEDeG and the eager
families, the hesitant ones were convinced, and a site high up in
the cliff was identified.

The villager who owned the land agreed to sell it for the project
for Rs. 60,000. Each household then contributed Rs. 1000 – no
small amount for a village in which the average income is between
Rs. 10,000 to Rs. 30,000 a year. The power unit cost Rs. 220,000
to set up in total, of which money and time contributed by the
villagers covered nearly forty-eight per cent. The remaining funds
were sourced by LEDeG, as grants from European bodies.

A distribution grid was made with poles of the willow that grows
fast in the region, and wires strung by men balancing precariously
on beams and ladders. A section of the stream also had to be diverted
to run through the MHPU, a “really tough job,” says one villager.
“The pipes were so heavy, and we nearly gave up.” All the villagers,
both men and women, put in about two months of labour to install
the system.

Figuring out the small print
More than two years after installation, it’s interesting to hear the
finer details of how the community have adapted to governing
their own electricity system. Mutup Tashi is the operator: he mans
the micro-hydro power unit on the mountainside above the village,
turns its switches and cleans silt from its crevices. The committee
manages any problems itself, save one, when the previous operator
left the machine running and a part had to be replaced. The
equipment had to be ordered from Nepal, and took eight months
to arrive.
Mutup has been trained by Lobzanj and Tashi, and has a handbook
in the local Bodhi language. Someone has strung ribbons across
the ceiling, but he says it can get a little lonely up on the hill on his
own. However, Mutup is one of the few in the village who considers
he is given enough respect for his job. The elected members feel
overlooked. “People aren’t supportive of what we’re doing!”
complains Tashi. “They don’t realise how much time and effort
we have to put in.” He says family members tease them that it’s
not a ‘proper job,’ unlike paid employment in the army or
government.
There’s no question that they may leave their positions, though.
“We’ve been trained over and over again [by LEDeG],” he says.
“So we feel obliged to take care of the project.” There’s a
discernible amount of pride in his voice as he continues: “We also
realise that if other people in the village manage it they won’t do it
well enough. We’ve worked hard to get to this point, and don’t
mind continuing.” While the EMC may grumble that the villagers
do not respect them, they receive no opposition to their work: the
bill payment rates in Udmaroo are a remarkable one hundred
per cent.

Udmaroo still only uses around seventy per
cent of the unit’s capacity. “We have

capacity sufficient for the next fifteen years”
says the Committee President.
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Such honest commitment to the system seems to stem from a couple
of factors. Firstly, Ladakhi communities are recognised as close-
knit and peaceful. The living conditions in the Himalayas are known
to be some of the harshest on earth, and people are used to pulling
together to make it through the merciless winters. The EMC has
no standard procedure for complaints, as the community is so close
they are dealt with on a personal basis. Three widows are given
electricity for free, as the community knows they have little source
of income. This village has no crime, and doors are never locked.

“I think projects like this help bring a community closer together,”
says Tseway Motup, Rigzen’s husband. “We’re happy with the
way the operator works, but if there’s a problem that’s beyond
him we all go up and help.” The second factor is that the villagers
are well aware how enviable their situation is. The rivers and
streams freeze in Nubra Valley for up to four months each year,
and the micro-hydo power unit does not create electricity then. So
from December to March, the EMC runs a small diesel generator
set instead, distributing electricity through the same micro-grid.
This provides a direct comparison to the alternative energy
paradigm for the villagers. The costs for diesel are much higher:
in the winter of 2009-2010 each household has to contribute Rs.
600 for one month of electricity, as opposed to the Rs. 90 they pay
for the microhydro. By using the micro-hydro for nine months of
the year, the village saves at least Rs. 120,000, compared to what
they would spend if using only diesel.

“We do think about pollution, too,” says Lobzanj. “In the months
we have to use the diesel it creates a lot of smoke.” It’s the first
mention of pollution in this story of renewable energy: while

mitigation of pollution and climate change are motives for
renewable energy in the wider world, here they make sense for
developmental reasons alone. There are government plans afoot
to build two 1-2MW dams on the Shyok River, ostensibly to bring
electricity to clusters of villages similar to Udmaroo. This would
create no thick smoke, and the villagers would not have to manage
the system themselves. Would Udmaroo want it?

Surprisingly, most people say no. “Since we’ve invested so much
time and effort, I’d be happy continuing with our own system,”
says Rigzen. “But if there are problems [with the grid], it’s the
government’s responsibility,” counters her husband. “But it’s our
own source of power and we have control over it,” points out
Rigzen. “Whenever we have an occasion like a marriage or death,
we can ask that the electricity comes to power it. With the grid, we
have no control.” The members of the EMC – the people who
voluntarily give their time to managing the micro-hydro – agree
with Rigzen. “If the grid comes, we’ll still maintain the micro-
hydro, as we have control over it,” says Tashi. “Plus we would
have to pay more for the grid. “Electricity is such an important
part of our lives, it’s good to be in charge.”

This is an edited version of the article included in
Greenpeace, Taking Charge:Case studies of decentralised
renewable energy projects in India, 2010;
www.greenpeaceindia.org
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The Narayana Reddy Column

When I was a young man, an elderly person in my village
used to tell often, that your bank account will be written
in red ink if you do not practice polyculture in your

agriculture system. Every small inclusion on the farm plays an
important role in improving the economic status of the farmer.
On our 4 acre farm we have a bore well. Though it has a capacity
of yielding only 2000 gallons per hour, we are still able to save
some good amount of money, since we have integrated tree
cropping, animal husbandry, agro forestry and bee keeping using
minimum external inputs.

We had only 30 silver oak trees on the edges of our land among
many other forest species which are still growing. We sold the 30
silver oak trees for Rs. 90,000 without incurring any expenses.
With that experience, we have planted 300 of them on the edges,
two years back. Fifteen years from now, they will fetch enough
money to provide technical education for 2 of my grand children.
We have 20 drum stick trees which fetch Rs. 5000 annually
growing along the fence. We have 150 meters long and 6 meters
wide trenches to drain excess water. There are many types of trees
- 100 teak, 6 jack fruit, 2 bamboo, 10 Arjuna (Mathi), 120 coffee,
50 black pepper and many more. They give fruits, 500 kgs of fuel,
2 tonnes of green fodder and shed around 20 cubic meters of dry
leaves. Thirty years from now, we will be able to receive around
twenty five lakh rupees apart from the trees acting as wind breaks,
creating micro climate, hosting birds and other predators.

Among 16 year old sapota orchard, we grow ragi, foxtail, jowar,
tur, papaya and also vegetables. Parallel to edge row of silver oak,
we have 50 coconut trees among which we have 20 avacado (Butter
fruit) trees, 25 arecanut and black pepper and few other bushes.
Six cows and 10 goats are fed by fodder from these trees. Cow
dung and their urine is fed into gobar gas plant which provides
enough cooking gas, and slurry used as compost (25 tones a year).
We have an azolla tank which yields 8 kgs of azolla every day to
supplement concentrate feeds for cattle worth rupees two hundred.
Since we produce almost every thing for our consumption, our
expenses are minimized. Thus, we are self reliant. More than
anything else, the health of the family members and our animals
is very good. The secret of our sustainability is recycling all the
crop residues in building up humus content. This is very necessary
to host soil organisms, preserve moisture and provide oxygen for
roots. Most importantly, preserving our own seeds, using biological
pest control methods, producing enough manure to meet our own
plant nutrient requirements, has been very helpful.

Lastly, involvement of our family members in agriculture and also
our simple life style has led us to lead a honourable life. It is with
a lot of concern to my farmer community that I have started a
small training centre called as “Parashara Jaivika Krishi
Gurukula” to instill knowledge and practical experience in
chemical free and external input free farming. We need such centers
in every district of our country to save the soil, environment and
provide food security with toxic free nutrition. At the end, I want
to remind the administration, our agriculture scientists and mostly
my farming community to grow more of micro-millets which are
resistant to drought, pests and need less plant nutrients and inputs.
Unless we promote and practice family farming and green farming,
the future of all of us could end in misery and distress.

Shri Narayana Reddy is a legendary organic farmer and is one of the
most sought after resource persons on ecological agriculture.

L Narayana Reddy
Srinivasapura, (near) Marelanahalli,
Hanabe Post-561 203, Doddaballapur Taluk,
Bangalore Rural District, Karnataka, India.
Mobile: 9242950017

Green farming
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NEW BOOKS
Development, the Environment and Food: Towards Agricultural Change?
Pierre Jacquet, R. K. Pachauri, and Laurence Tubiana (Eds), 2012, The Energy and Resources
Institute, Darbari Seth Block, IHC Complex, Lodhi Road, New Delhi – 110 003, India; Email:
teripress@teri.res.in; http://bookstore.teriin.org, 264 p., Rs. 655.00, ISBN 978-81-7993-443-2

Development, the Environment and Food: Towards Agricultural Change? is a comprehensive
book that unravels the many controversies hidden behind the renewed international consensus
on investing in agriculture. The book brings together works by over 30 international experts
in their fields to discuss, amongst others, the role of agriculture for development, opportunities
for investment in agricultural lands, the relationship between agriculture and our environment
in a time of climate change and resources scarcities, and illustrates that issues of food security
go beyond the sole agricultural sector. Global agriculture, as portrayed in this book, is faced
with great challenges, and will need to change in order to meet them. To help steering these
changes towards greater sustainability, this book raises awareness about how crucial it is to
change our representations of agriculture, change the visions that guide projects for change
and the policies regulating this sector.

Divided in 15 chapters, the book delves into the diversity of food and agricultural issues. It
analyses the whole food chain – from agricultural R&D, to farmers and farming systems,
down to agro-industries and consumers – and contains case studies from all five continents,
from the development of organic agriculture in Thailand to the reforms of agricultural policies
in Europe and North and South America.

World Food and Agriculture
FAO Statistical Year Book 2012
Food and Agriculture Organization of the United Nations, 2012, Food and Agriculture
Organization of the United Nations, Publishing Policy and Support Branch, Office of
Knowledge Exchange, Research and Extension, FAO, Viale delle Terme di Caracalla, 00153
Rome, Italy, ISBN 978-92-5-106913-4

The 2012 edition of the FAO Statistical Yearbook represents a break away from FAO tradition.
Through employing data from global statistical providers, including FAO, the publication
presents a visual synthesis of the major trends and factors shaping the global food and
agricultural landscape and their interplay with broader environmental, social and economic
dimensions. In doing so, it strives to serve as a unique reference point on the state of world
food and agriculture for policy-makers, donor agencies, researchers and analysts as well as
the general public.The book is subdivided into four thematic parts, where an attempt is made
to exhaustively present the spectrum of issues relevant to the subject matter:

Part 1 - The setting measures the state of the agricultural resource base, by assessing the
supply of land, labour, capital, inputs and the adequacy of infrastructure, and also examines
the pressure on the world food system stemming from demographic and macroeconomic
change.

Part 2 - Hunger dimensions gauges the state of food insecurity and malnutrition, measuring
the multitude of dimensions that give rise to hunger and those that shape undernourishment.

Part 3 - Feeding the world evaluates the past and present productive capacity of world
agriculture together with the role of trade in meeting changing food, feed and other demands.

Part 4 Sustainability dimensions examines the sustainability of agriculture in the context of
the pressure it exerts on the environment, including the interaction of agriculture with climate
change, and how it can provide ecosystem services in relation to the bio-based economy.

Climate Change in Asia and the Pacific
How Can Countries Adapt?
Venkatachalam Anbumozhi, Meinhard Breiling, Selvarajah Pathmarajah and Vangimalla R
Reddy, April 2012, SAGE Publications Pvt. Ltd., 404 p., ISBN: 9788132108948

Climate change is now widely regarded as one of the most serious challenges the world
faces, and adapting to it is an urgent requirement for countries across the world. The less
developed countries of the Asia and Pacific region, despite contributing the least to the
emission of greenhouse gases, are the most vulnerable to the effects of climate change.

L E I S A  I N D I A   J U N E  2 0 1 2

30



31
L E I S A  I N D I A   J U N E  2 0 1 2

NEW BOOKS
Climate Change in Asia and the Pacific: How Can Countries Adapt compiles policies and
best practices on climate change adaptation, emphasizing the fact that the Asia and Pacific
region needs immediate measures-both structural and nonstructural-in order to adapt to climate
change. The discussions elaborate on issues related to water resources, agriculture, and natural
resources management, which are some of the most vital sectors for the region from
environmental, social, and economic perspectives.

Although the policies and measures discussed in the book are specific to the Asia and Pacific
region, the key findings will be relevant to other regions as well; for example, Africa and
Latin America.

The State of Food Insecurity in the World
FAO, IFAD, WFP, 2011, Food and Agriculture Organization of the United Nations, Viale
delle Terme di Caracalla, 00153 Rome, Italy; sofi@fao.org

The State of Food Insecurity in the World 2011 highlights the differential impacts that the
world food crisis of 2006-08 had on different countries, with the poorest being most affected.
While some large countries were able to deal with the worst of the crisis, people in many
small import-dependent countries experienced large price increases that, even when only
temporary, can have permanent effects on their future earnings capacity and ability to escape
poverty.

This year’s report focuses on the costs of food price volatility, as well as the dangers and
opportunities presented by high food prices. Climate change and an increased frequency of
weather shocks, increased linkages between energy and agricultural markets due to growing
demand for biofuels, and increased financialization of food and agricultural commodities all
suggest that price volatility is here to stay. The report describes the effects of price volatility
on food security and presents policy options to reduce volatility in a cost-effective manner
and to manage it when it cannot be avoided. It will be important to provide improved market
information, create gender-sensitive safety nets that are designed in advance and can be
implemented quickly in times of crisis, and invest in agriculture for the long-term to make it
more productive and resilient to shocks.

Green Growth, Resources and Resilience: Environmental Sustainability in Asia and
the Pacific
Asian Development Bank, February 2012, ISBN: 978-92-1-120635-7

This report—Green Growth, Resources, and Resilience—describes an evolving policy
landscape characterized by a changing economic reality, rising demand for resources,
increasingly apparent impacts of environmental and climate change, and increased risk and
uncertainty. The report provides new insights into Asian and Pacific resource use trends and
outlines key actions, including reforming economic incentives and promoting more inclusive
and adaptive governance approaches, that governments can pursue to help bring economic
growth strategies in closer alignment with the objective of sustainable development. It also
provides examples of strategies for improving resilience to help deal with the increasing
levels of risk faced by societies and economies.

The report is the product of a combined effort by three institutions: the Asian Development
Bank (ADB), the United Nations Economic and Social Commission for Asia and the Pacific
(ESCAP), and the United Nations Environment Programme (UNEP). It is the sixth in a
series of reports prepared by ESCAP for successive Ministerial Conferences on Environment
and Development in Asia and the Pacific, and is the third in ADB’s Asian Environment
Outlook series. It is also in line with the mandate of UNEP to keep the state of the environment
under review.

The report provides timely support to policymakers and other stakeholders as they prepare
for the 2012 United Nations Conference on Sustainable Development (Rio +20) and as they
continue work to address persistent and emerging challenges on their way to more sustainable
development.
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Towards a Green Economy: Pathways to Sustainable Development and Poverty
Eradication
United Nations Environment Programme, 2011, UNEP P.O. Box 30552 - 00100 Nairobi, Kenya;
uneppub@unep.org; www.unep.org/greeneconomy; 632 p., ISBN: 978-92-807-3143-9

Towards a Green Economy is among UNEP’s key contributions to the Rio+20 process and the
overall goal of addressing poverty and delivering a sustainable 21st century. The report makes
a compelling economic and social case for investing two per cent of global GDP in greening
ten central sectors of the economy in order to shift development and unleash public and private
capital flows onto a low-carbon, resource-efficient path. This report offers not only a roadmap
to Rio but beyond 2012, where a far more intelligent management of the natural and human
capital of this planet finally shapes the wealth creation and direction of this world.

Development through a Low carbon pathway
Indian Network on Ethics and Climate Change (INECC), 2011, INECC, c/o Laya, 501, Kurupam
Castle, East Point Colony, Visakhapatnam, Andhra Pradesh, India – 530017;
inecc.mumbai@gmail.com
In the Indian context, where 56% of rural households have no access to electricity or any kind
of energy support, projects like these present a new hope of meeting basic needs of lighting,
cooking, effective farming, livelihood based forestry, waste management etc. Such technologies
are not only environmentally sound but also will empower communities to manage and sustain
their energy needs. Compare these small but meaningful options to large energy projects which
tend to bypass the essential needs of marginalised communities. The current pattern of
commercial energy-oriented development particularly focused on fossil fuels and centralized
electricity generation has resulted in inequities, environmental degradation and climate change.
The energy requirements for the essential development of the marginalised majority of the
country have indeed been ignored.
This publication presents a concise and fascinating overview of 8 diverse low carbon projects
which point to a low carbon pathway even as they meet development objectives at the grassroots.
Decentralised energy systems like micro hydros, solars, efficient cooking stoves as well as
projects which promote agro-forestry, low carbon farming have tremendous potential to
contribute to the resilience of, mitigate as well as support key development needs of local
communities.

Gender and climate change research in agriculture and food security for rural
development
The CGIAR Research Program on Climate Change, Agriculture and Food Security (CCAFS)
and Food and Agriculture Organization of The United Nations (FAO), 2012, Publishing Policy
and Support Branch, Office of Knowledge Exchange, Research and Extension, FAO, Viale delle
Terme di Caracalla, 00153 Rome, Italy
Both women and men play a significant role in safeguarding food security, and their respective
roles and responsibilities need to be well understood to ensure that men and women benefit
equally from climate-smart agriculture practices. Little research, however, has been undertaken
to understand how men and women are adapting to climate change, mitigating emissions and
maintaining food security.
As one of many steps toward addressing this gap, the Food and Agriculture Organization of the
United Nations (FAO) and CGIAR Research Program on Climate Change, Agriculture and
Food Security (CCAFS) have developed this training guide “Gender and Climate Change Issues
in Agriculture and Food Security Research and Rural Development”.
The Training Guide provides a clear understanding of the concepts related to gender and climate-
smart agriculture; describes participatory methods for conducting gender-sensitive research on
the impacts of climate change; and offers guidance on different ways of reporting research
findings so that they can be properly analysed. Using the guide will ensure that critical
information on gender and climate change is collected, allowing researchers and development
workers to formulate appropriate gender-sensitive policies and programmes for rural
development.

SOURCES
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SOURCES

With an increasing demand from our readers for local language editions,
LEISA India is now being brought out in five language editions – Hindi,
Tamil, Kannada, Telugu and Oriya. These regional editions include
translations of selected articles and are published twice a year – June
and December.

LEISA India in regional languages

GREEN Economy - Developing Countries Success Stories
Pavan Sukhdev, Steven Stone and Nick Nuttall, 2010, UNEP DTIE, Economics and Trade
Branch, 11-13, chemin des Anémones, CH-1219 Geneva, Switzerland, www.unep.org/
greeneconomy

The economic analysis in the Green Economy Report builds in part on the encouraging signs
and results of many initiatives around the world. A number of these come from developing
countries, including emerging economies, and illustrate a positive benefit stream from specific
green investments and policies, that if scaled up and integrated into a comprehensive strategy,
could offer an alternative development pathway, one that is pro-growth, projobs and pro-
poor.

Eight of these examples, a limited selection from a growing range of experiences in different
sectors, are summarized below, highlighting their economic, social and environmental benefits.
While some represent established broad-based policies and investment programmes, others
are newly initiated pilot projects or local ventures. In this sense the collection underlines that
a green economy strategy is not limited to national or other government policy levels but can
take root wherever there is the leadership and vision to make this transformation. Indeed, as
this booklet will show, there is a growing body of evidence illustrating the growing interest
among developing countries to seize opportunities to move to a Green Economy.

Taking Charge
Grace Boyle and Avinash Krishnamurthy, October 2011, Greenpeace India Society, #60,
Wellington Street, Richmond Town, Bengaluru 560025, India.www.greenpeaceindia.org

Taking Charge is a selection of case studies of small-scale, decentralised renewable energy
systems in India in 2010. Each has two parts: the main story, which captures some of the
remarkable human and social elements that have shaped these pioneering projects, and a
quick-glance section, which provides an easy reference for the more technical aspects.

The strength of these stories lies in their diversity. One is a diversity of the context in which
they are based, including the geography of the place, and its social fabric. From semi-nomadic
pastoral tribes in the Himalaya, to caste based politics in the deserts of Rajasthan, to church-
lead community action in the hills of Kerala, renewable energy is seen being applied to the
problem of energy access in a variety of contexts. Another is the diversity of solutions applied.
Each of these renewable energy projects has worked because they are tailored to fit the local
needs and conditions.

The title of this book is in part a reference to the generation of electricity, though not all the
stories in the book are of electricity and neither are the energy needs of the population confined
to it. It is primarily a reference to the grit and determination of the people who have fought
for and developed these projects. Determination that they will no longer wait for the most
basic of energy services to be given to them, or that they will no longer draw their energy in
a way that is harmful. They will take charge, and lead the way to a brighter, more equitable
future. In individual learning is collective knowledge, and India can and should learn from
projects such as these as it moves towards a low-carbon future.
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Little has been done to enhance the adaptability of industrial
agriculture to changing and extreme weather events, except
for a focus on “magic bullets” such as genetic modification,

with crops that are expected to produce under stressful
environments. Almost no work has been conducted on designing
management practices that enhance the resilience of monocultures
to climate change. But there is ample evidence that agro-ecological
designs and practices contribute enormously to this. In fact, many
studies reveal that small-scale farmers who follow agro-ecological
practices cope with, and even prepare for, climate change,
minimising crop failure. Results from various studies suggest that
these practices provide a higher resistance to climate events, reduce
vulnerability and make farms more sustainable in the long-term.

Based on this evidence, various experts have suggested that
reviving traditional management systems, combined with the use
of agro-ecologically principles, may represent the only viable and
robust path to increasing the productivity, sustainability and
resilience of agricultural production. In this paper we explore a
number of ways in which these strategies can be implemented
through the design and management of agro-ecosystems, allowing
farmers to adopt a strategy that, in the end, provides more economic
benefits.

Diverse farming systems
Detailed analyses of agricultural performance after extreme
climatic events have revealed that resilience to climate disasters is
closely linked to the level of on-farm biodiversity. A survey
conducted in Central American hillsides after Hurricane Mitch
showed that farmers using diversification practices (such as cover
crops, intercropping and agroforestry) suffered less damage than
their conventional monoculture neighbours. A survey of more than
1,800 neighbouring “sustainable” and “conventional” farms in
Nicaragua, Honduras and Guatemala, found that the “sustainable”
plots had between 20 to 40% more topsoil, greater soil moisture
and less erosion, and also experienced lower economic losses than
their conventional neighbours. Similarly, those coffee farms in
Mexico which exhibit high levels of complexity and plant diversity
suffered less damage from Hurricane Stan. And forty days after
Hurricane Ike hit Cuba in 2008, researchers found that diversified
farms exhibited losses of 50%, compared to 90 or 100% in
neighbouring monocultures. Likewise agro-ecologically managed
farms showed a faster recovery in their production than
monoculture farms.

Clara Ines Nicholls and Miguel A. Altieri

The Green Revolution has performed well in
well-endowed areas with a stable climate,
adequate water supply and access to inputs and
cheap energy. It has led to millions of hectares
being transformed into large-scale, specialised
and input dependent farming systems. But the
necessary fertilizers, pesticides, farm equipment
and fuel are derived from dwindling and ever
more expensive fossil fuels. At the same time,
climatic extremes are becoming more frequent
and intensive agricultural systems show a lower
resistance and higher vulnerability to such
fluctuations. Fortunately, there are alternatives
that enhance resilience and ensure high yields.

Adding large quantities of organic materials is a key strategy to
enhance soil quality

Agro-ecological approaches to
enhance resilience
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These are only a few examples that show how complex agro-
ecosystems are able to adapt and resist the effects of climate change.
Agroforestry systems have been shown to buffer crops from large
fluctuations in temperature, thereby keeping the crops closer to
their optimum conditions. More shaded coffee systems have shown
to protect crops from low precipitation and reduced soil water
availability. This is because the overstory reduces soil evaporation
and the roots increase soil water infiltration. At the same time,
intercropping enables farmers to produce various crops
simultaneously and minimise risk. Polycultures exhibit greater
yield stability and less productivity declines during drought. A
study of the effect of drought (Natarajan and Willey, 1986) on
polycultures showed that intercropping is enormously successful.
Quite interestingly, the rate of over-yielding actually increased with
water stress, showing that the relative differences in productivity
between monocultures and polycultures increase with greater stress.

Another example is that of the intensive silvopastoral systems
(ISS), which combine fodder shrubs planted at high densities, trees,
palms, and pastures. High stocking levels are achieved through
rotational grazing, which allows for the natural production of milk
and meat in these systems. At the El Hatico farm, in Cauca,
Colombia, a five story ISS composed of a layer of grasses, leucaena
shrubs, medium-sized trees and a canopy of large trees has, over
the past 18 years, increased its stocking rates to 4.3 dairy cows/ha
and its milk production by 130%, as well as completely eliminating
the use of chemical fertilizers. 2009 was the driest year in El
Hatico’s 40-year record, and the farmers saw a reduction of 25%
in pasture biomass, yet the production of fodder remained constant
throughout the year, neutralising the negative effects of drought
on the whole system. In response to the extreme weather, the farm
had to adjust its stocking rates. In spite of this, the farm’s milk
production for 2009 was the highest on record, with a surprising
10% increase compared to the previous four years. Meanwhile,
farmers in other parts of the country reported severe animal weight
loss and high mortality rates due to starvation and thirst.

The combined benefits of water regulation, a favourable
microclimate, biodiversity, and carbon stocks in such diversified
farming systems, not only provide environmental goods and
services for producers, but also greater resilience to climate change.

Enhancing soil organic matter
Crop productivity under dry land conditions is largely limited by
the availability of water in the soil. The percentage of soil organic
matter, or SOM content, is a reliable index of crop productivity in
semiarid regions because SOM improves the soil’s ability to store
and transmit air and water.

Adding large quantities of organic materials on a regular basis is
another key strategy used by many ago-ecological farmers. SOM
management is at the heart of all efforts to create healthy soils
with a high level of biological activity and good physical and
chemical characteristics. Increasing the SOM enhances resilience
by improving the soil’s water retention capacity, enhancing
tolerance to drought, improving infiltration, and reducing the loss
of soil particles through erosion after intense rains. SOM also

improves surface soil aggregation, holding the soil particles tightly,
protecting them against rain or windstorms.

At the same time, organically-rich soils usually contain symbiotic
mycorrhizal fungi, such as arbuscular mycorrhizal (AM) fungi,
which are a key component of the microbial populations
influencing plant growth and soil productivity. AM fungi are
important as they improve plant-water interactions, and thus
increase resistance to drought. Some specific fungus-plant
associations increase drought tolerance and are of great interest
for areas affected by water deficits: AM fungi have been reported
to increase nutrient uptake in water-stressed plants and to enable
plants to use water more efficiently.

Managing soil cover
Protecting the soil from erosion is also a fundamental strategy for
enhancing resilience. Cover crop mulching and green manures offer
many advantages. Stubble mulching protects the soil surface with
residues and inhibits drying of the soil. Mulching can also reduce
wind speed by up to 99%, thereby significantly reducing losses
due to evaporation. In addition, cover crop and weed residues can
improve water penetration and decrease water runoff losses by 2
to 6 fold.

Throughout Central America, CIDDICO, Vecinos Mundiales and
other NGOs have promoted the use of grain legumes as green
manures, an inexpensive source of organic fertilizer and a way of
building up organic matter. Hundreds of farmers along the northern
coast of Honduras are using velvet bean (Mucuna pruriens) with
excellent results, including corn yields of about 3,000 kg/ha, more
than double than national average. These beans produce nearly
30 tons/ha of biomass per year, adding about 90 to 100 kg of N/ha
per year to the soil. The system diminishes drought stress,
because the mulch layer left by Mucuna helps conserve water in

REDAGRES
The Red IberoAmericana de Agroecologia para el Desarrollo de
Sistemas Agricolas Resilientes al Cambio Climatico, REDAGRES,
is a network of scientists and researchers spread across 8 countries.
Its objectives are to promote the exchange of knowledge and
information related to agriculture and climate change. In addition to
analysing the impact of climate change on agricultural production,
REDAGRES places special emphasis on exploring different
adaptation strategies to extreme climatic events, and applying agro-
ecological principles to the design and scaling-up of agro-ecosystems
that are resilient to climate change.

A few months ago, REDAGRES launched a two year project involving
a survey of small-scale farming systems in selected regions of Latin
America. The aim is to identify those systems that have withstood
climatic events (recently or in the past), and understand their main
features. The emerging principles are being shared with family
farmers in neighbouring communities and others in the region via
field days, cross-visits, short seminars and courses. It is also being
used to develop a farmer-friendly manual that will explain how to
assess the level of resilience of a farm, and showing what to do to
enhance this.
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the soil, making nutrients readily available in periods of major
crop uptake.

Today, well over 125,000 farmers are using green manures and
cover crops in Santa Catarina, Brazil. Hillside family farmers
modified the conventional no-till system by leaving plant residues
on the soil surface. They noticed a reduction in soil erosion levels,
and also experienced lower fluctuations in soil moisture and
temperature. Repeated applications of fresh biomass improved the
soil quality, minimised erosion and weed growth and improved
crop performance. These novel systems rely on mixtures for
summer and winter cover cropping which leave a thick residue on
which crops like corn, beans, wheat, onions or tomatoes are directly
sown or planted, suffering very little weed interference during the
growing season. During the 2008-2009 season, when there was a
severe drought, conventional maize producers experienced an
average yield loss of 50%, reaching productivity levels of 4,500
kilos per hectare. However the producers who had switched to no-
till agro-ecological practices experienced a loss of only 20%,
confirming the greater resilience of these systems.

Adding social resilience
More diverse plant communities are more resistant to disturbance
and more resilient to environmental perturbations derived from
extreme climatic events. Undoubtedly, crop diversification
represents a viable long-term strategy for farmers experiencing
erratic weather. The use of diversification within agricultural
production systems can significantly reduce their vulnerability and
protect their livelihoods. Farmers that use diversity as a crop
management strategy usually add copious amounts of organic
matter into their soils, further increasing water retention capacity.
Managing cover crops and green manures improves the soil cover,

protecting the soil from erosion, but also adds biomass, which in
turn contributes to increased levels of SOM.

Such strategies to enhance the ecological resilience of farming
systems are essential, but in themselves are not enough to achieve
sustainability. Social resilience, defined as the ability of groups or
communities to adapt to external social, political, or environmental
stresses, must go hand in hand with ecological resilience. To be
resilient, rural societies must have the ability to buffer disturbance
with agro-ecological methods adopted and disseminated through
self-organisation and collective action (Tompkins and Adger,
2004). Reducing social vulnerability through the extension and
consolidation of social networks, both locally and at regional scales,
can further increase the resilience of agro-ecosystems. The
vulnerability of farming communities depends on the development
of the natural and social capital that gives farmers and their systems
resilience against climatic (and other) shocks. This adaptive
capacity resides in a set of social and agro-ecological conditions
that influence the ability of individuals or groups, and their farms,
to respond to climate change in a resilient manner. This capacity
to respond to changes in environmental conditions exists to
different degrees within communities but the responses are not
always sustainable. The challenge is to identify the responses that
are sustainable and to upscale them, enhancing the reactive capacity
of communities to deploy agro-ecological mechanisms that allow
farmers to resist and recover from climatic events and reducing
their vulnerability. Social organisation strategies (solidarity
networks, exchange of food, etc.) used by farmers to cope with
the difficult circumstances imposed by such events, are thus a key
component of resilience.
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Legumes fix Nitrogen and provide an additional source of
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