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Indo- Swiss Participative Watershed Development
Project, Karnataka Phase II

The Project
ISPWDK Phase II was implemented in three watersheds in the
districts of Bidar, Gulbarga and Koppal in Northern Karnataka,
between 2000 and 2006. Designed on the `watershed plus'
principles, the objectives of the programme were to:
enhance capacities of local communities to manage natural
resources in a sustainable way and promote local capacities to
consolidate and strengthen their livelihood systems;
improve the availability of soil and water and stabilise the
agricultural production systems in the semi- arid areas of
northern Karnataka and
contribute to the improved access of poor and marginal groups
to Common Property Resources and the promotion of additional
land and non- land- based employment opportunities.
Legally registered village level institutions (Village Development
Societies) managed the watershed development activities, with
facilitation from NGOs.

Jammu &
Kashmir

Chandigarh
Punjab
Haryana

Himachal Pradesh
Uttarakhand

Uttar
Pradesh

Rajasthan

Madhya
Pradesh

Gujarat
Daman & Diu
Dadra &
Nagar Haveli

Arunachal
Pradesh

Delhi

Maharashtra

Sikkim
Bihar
Jharkhand

Chhattisgarh

Assam
Megha
Laya

West
Bengal

Nagaland
Manipur

Mizoram

Tripura

Orissa

Andhra
Pradesh
Goa
Karnataka

Kerala

Vulnerability Context

Tamil
Nadu

Project Location

Pattern of Taluk level Rainfall Data for ISPWDK

Rain fall in mm

The North Karnataka region is recognized as a backward area in terms of
Phase-II Project Areas for the Period 2000-2006
resource endowment and socio-economic development.
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Normal, Bidar
A majority of the population depends on rainfed agriculture. Agriculture is
Actual, Bidar
800
predominately food crop based with grams and millets being the major
Normal, Gulbarga
600
crops. Sunflower, groundnut, cotton and soybean are also cultivated.
Actual, Gulbarga
400
Wherever irrigation is possible, sugarcane is cultivated.
Normal, Koppal
200
These districts receive erratic rainfall and are prone to frequent droughts.
Actual, Koppal
0
The average rainfall varies from 572 mm (Koppal) to 777 mm (Gulbarga),
and is spread during the July to October period. The temperature is
generally hot, ranging between 42-380C in summer to 17-260C in winter. The region falls in the hot, semi-arid eco-region with shallow
and medium loamy black soils.
Most farmers in these districts have small and marginal holdings. As agriculture is rainfed, timely rains are critical. Delays in the
onset of monsoons, long dry spells and heavy downpours before harvest are responsible for crop losses even in good rainfall years.
Crop failures also occur due to pest attacks. There is large scale distress migration from these districts during the lean agricultural
season (January to June).
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Name of Taluka & District

Vulnerability Context
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Livelihood Assets and Impacts of the Project Interventions
ISPWDK sought to intensify and diversify production using a livelihoods perspectives. It recognized that rural people exercise a
number of options such as agricultural intensification, migration and occupational diversification for a sustainable livelihood. The
project contribution to creation of various livelihood capitals is described below.

Physical Capital
Watershed treatments such as bunding, land reclamation and
the construction of farm ponds, check dams and other
conservation structures were carried out on Private Property
Resources (PPR - 8300 ha) and Common Property Resources
(CPR - 1770 ha.)
The project improved agricultural practices and bio diversity by
introducing sustainable agriculture practices and reducing the
cost of cultivation.
At the individual household level, assets for livelihood
promotion were created for the poor and landless. Using loans
from Self Help Groups(SHGs), poor women were able to
purchase livestock and milch animals, poor artisans were able
to buy tools for practicing their trades.
The project also invested in creating weather watch
committees to help farmers get climate related information.

Natural Capital
Being a natural resources based project, most of the project investments
were for enhancing the natural capital and reducing vulnerability of the
poor and marginal farmers. Resources were created in both PPRs and
CPRs. Local technologies were used to build low cost structures for
conservation of soil and water. They arrested soil erosion and
augmented both surface and sub surface water.
The physical inputs have, to a large extent, contributed towards the
conservation and stabilisation of the agro eco system.
Project interventions allowed cultivable wasteland to be brought under
cultivation for the first time. Water levels in wells improved. Together
with the use of bio-fertilisers, this led to an increase in yields from
rainfed cultivation and allowed for crop diversification.
Through in-situ moisture conservation the ground water levels have
risen improving access to drinking water for humans and animals, for
household purposes and protective irrigation.

Seed banks were started during the drought of 2001-02 to ensure seed
availability during the sowing season. The seed banks procure good
quality local seeds of important crops (redgram, green gram, bengal
gram, black gram, niger, pearl millet, safflower, etc.) during the harvest
season and make them available to needy farmers during the sowing
season. Thirty four seed banks were established in Koppal. During the
2002-03 drought, these banks provided seeds for jowar, bajra, green
gram and several varieties of local paddy.
The focus on improved storage of seeds and grains led to nearly 300
farmers from Gulbarga and Bidar constructing permanent grain bins,
250 farmers were also linked to the `Save Grain Campaign' of the
Government.
The project started home gardens using micro-tubes, introduced new
and improved fodder varieties, gave sunhemp seed to small and
marginal farmers for soil fertility and nutrition management and
distributed neem powder to agro horticulture farmers who used it for
manure and for pest control.

Human Capital

Social Capital
The project created socially inclusive institutions at the village
and project levels with representation of all castes, gender and
sections. These institutions, both formal and informal, helped to
organise communities and reduce the existing social
discrimination against dalits and women. The enhanced social
capital was demonstrated in the community taking collective
decisions to solve common problems like building access
roads, fixing norms for CPR contributions and in ensuring
quality in the implementation of government projects in the
villages.
Village Development Societies (VDS)-permanent, democratic
and locally accountable institution-were promoted with a vision
to function beyond the project period for village level
development works. Starting with a mandated 33%
representation for women and proportionate representation
from all sections of society, all VDS, had equal number of men
and women in their executive council by project end.
The VDS are institutions for decentralized resource governance
focusing on productivity enhancement, livelihood protection
and equity. They work towards integration across resources and
related sectors (forest, livestock, drinking water and sanitation,
minor irrigation) and are accountable to their members.
SHGs, promoted with project support in all three watersheds,
were primarily thrift and credit groups, but also played an
important role in creating a space for women to discuss issues
related to their well being. Overtime they provided women the
confidence to play an important role in the VDS. Apex bodies of
women's SHGs were established as informal bodies to offer
services to the community.
Women were able to take loans through the SHGs, thereby

breaking the hold of the moneylenders. They also gained financial
independence and confidence by accessing livelihood funds to
start and run economic activities.

Financial Capital
During droughts in the project period, project activities helped in
addressing the vulnerability of the poorest by providing
employment and focusing on land based activities. The SHG
members rotated their savings and also raised money from banks
and from SHG federations, who in turn raised larger loans from
the banks.
Contribution was collected from communities in cash and
deposited in a separate account. When the project closed, the 14
VDS had a cumulative sum of Rs.115 lakhs at their disposal as a
corpus. The funds are being on-lend to members or are used to
support the community for agriculture, livelihood and
consumption credit at interest rates that are lower than the
prevailing bank rates. These growing local funds provide financial
stability to the VDS.
SHGs have enabled the disadvantaged sections to have better
access to credit through their own savings, matching grants from
projects and in some cases through bank linkages. However, the
need to further diversify into sustainable income generating
activities and work with other agencies to expand the watershed
development work to untreated areas is crucial.

Transforming Structures & Processes
The community and project level institutions have built good
linkages with the government departments and banks in the
project area. This ensures access to credit and a break from the
dependence on money lenders.
Institutional linkages have been established between VDS and the
Gram Panchayats. The community institutions were able access
funds for buildings, computers, agricultural inputs and technical
know-how for physical constructions, even an adult education
programme with the support of the elected bodies.
The enhanced capacities encouraged the VDS to implement other
activities such as road construction and participation in the save
the grain' campaign of the government. They also work with
Forest and other government departments to organize veterinary
camps, tree plantation drives, etc. Executive members (including
spouses) of the VDS have been elected to the Gram Panchayats.
Thus, a change in the orientation and attitude of staff of facilitating
agencies (NGOs) towards a stronger role and genuine
empowerment of local communities to decide and take actions,
leads to long term benefits, enabling mainstreaming of such
people controlled processes in on-going government
programmes.
'

Capacity building was a major component for the project and it
enhanced the knowledge, skills and attitudes of the project staff,
community resource persons and community members.
Trainings were offered in the areas of watershed management,
institution building, agricultural production, livelihood
promotion, labour management, community mobilisation, book
keeping and accounting, computer basics, project management
and planning, etc. In all capacity building events, gender and
caste balanced participation was ensured to create capacities in
different sections of village society.
Young Community Resource Persons from the villages were
trained to provide services to the different community level
institutions. Post project, while most of these resource persons
continue to serve their respective organizations, some have got
jobs in NGOs, local industries and Gram Panchayats.
Capacities in other development areas like health and education
were also developed. For example, young literate girls were
trained to run pre-school educational centres for children
between the ages of 3 to 5 years.

Watershed Development

Indo- Swiss Participative Watershed Development
Programme, Karnataka Phase II
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Livelihood Outcomes
The above efforts have helped in improving agriculture, the
mainstay of the rural livelihoods but also in empowering
communities, especially the marginalised in social,
financial and human development aspects.
Migration from project villages reduced as work was locally
available during the lean season. Many households were
able to repay their old debts.
Due to a volumetric basis of payment, labourers were able
to work and earn more than their usual daily wage. This led
to a 33% increase in the local daily wage in the last stages of
the project as labour were unwilling to work below a
minimum wage.
A survey on wage utilization showed that 32% of the wages
were used for consumption and debt redemption, 20%
each for housing, asset creation, livelihood activities and
8% for social events.
Data from one of the villages shows that nearly 61% of the
land treatments supported on PPR were in the fields of
farmers owning less than 5 acres of land.

Project interpretation using SLA
Vulnerability Context

Livelihood Outcomes

Transforming Structures
& Processes

Semi-arid areas with
erratic rainfall.

Structures

SHGs and their federated
institutions.
Farmers learning groups and
VDS were promoted.
Linkages with Government
agencies and banks.

Shocks
Droughts.
Trends
Pest attacks.
High interest credit.
Society fragmented along
caste lines.

Processes

Capacity building.
Gender and pro-poor policies.
Transparency & accountability.
Farmer friendly technology.

Seasonality
In lean season work not
available locally,
leading to migration.

Livelihood Strategies

Labour work available
locally in villages.
Volumetric wage
payments - equal for
men and women.
Promotion of organic
agriculture.
Revival of local skilled
labour.
Credit at lower rates.

Reduction in seasonal migration from
20% to 6.5%.
Reduction in credit rates to poorest
from 48-60% to 36-24%.
Improved incomes for artisans and
poorest households.
33% increase in local wage rates.
Improved land of poor and marginal
farmers.
Improved bio mass cover and water
availability. Increase in crop
production.
Lower costs of agricultural inputs and
subsequently higher yield.
Debt reduction and asset creation for
households.
Social cohesion through vibrant
community institutions.
Empowered and more informed
communities

Summarizing project interventions using the Continuum:
Wage based
soil and water
conservation
activities.

Addressing
drivers of
vulnerability

SHGs.
VDS.
Community
Resource
Persons.

Building
response
capacity

Livelihood
diversification and
local employment
opportunity creation
to deal with droughts.
Options to deal with
droughts and rainfall
variability.
Improving productivity.

Managing
Climate risk

Several project interventions addressed the drivers of
vulnerability. These included soil and water conservation
measures, a focus on developing opportunities for local wage
employment, access to credit, promotion of sustainable
agricultural practices, etc.
Organising communities into collectives that could access
weather information, assess local natural resource conditions and
take actions to improve the productivity and management of these
resources, led to building response capacities of communities to
deal with climate variability and change. These institutions have
adequate skills, knowledge and financial
resources to deal with future risks.
Measures to bring degraded lands under
cultivation and improve soil moisture
retention help in reducing crop stress during
long dry spells even in good rainy seasons,
and in providing water for animals and
humans in drought seasons. Livelihood
Confronting
diversification and promoting of local
impacts of
employment generating activities lead to
climate change
improved capacities to manage climate risks
arising from droughts and rainfall variability.
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Community Management
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Udaipur district is situated in southern Rajasthan and is dominated by
Tamil
the Aravalli hill ranges. The district falls in the agro ecological subNadu
Kerala
region (AESR) 4.2, which is the hot semi-arid eco-region in the
Northern Plain (and Central Highlands) that includes the Aravallis. It
has medium available water capacity and a length of growing period of
90 to 120 days. The average rainfall is about 600mm and temperatures
O
O
vary from 11.6-28.3 C in winter and 22-44 C in summer. In this
region, the limitations are low plant available water capacity and overexploitation of
groundwater.
Figure 1 charts the rainfall pattern in Dhariyawad block and in the field area of Kun. It indicates an
uneven distribution of rainfall even within the same block. The automatic rainfall recording
station set up by Sahyog Sansthan in Kun showed far less precipitation than that recorded at the
Block headquarters. It is apparent that the Kun field area experienced drought conditions from
2000 to 2003.
The Groundwater Department of Rajasthan monitors water levels in pre and post monsoon
seasons through selected key wells in Dhariyawad block. The block was categorized as an overexploited zone. Figure 2 shows the fluctuations in groundwater levels at Kun (based on the
recordings with the help of a Piezometer).
The project area is characterized by poor rainfall and small, fragmented land holdings.
Agriculture is the primary occupation, generally oriented towards subsistence needs of
households. The major crops grown are jowar, maize, groundnut, wheat, blackgram, mustard
and barley.
The area is inhabited predominantly by the Rawat and Meena tribes. There are smaller peasant
communities of Dangis, Gayaris and Rajputs.

Rainfall in mm

Vulnerability Context

Jammu &
Kashmir

Kun (field area)

Figure 1: Rainfall (in mm) in Dhariyawad Block and Kun (field area)

Groundwater Levels in Pre and Post Monsoon (Kun Field Area)
in metres (below ground level)

The project was part of the SDC/IC supported NGO programme in
Rajasthan undertaken by Sahyog Sansthan between 1993-2004. The
overall objective was natural resource regeneration and development of
the eco-system on a watershed basis. The specific objectives were to:
promote and strengthen village (community) based self-help groups; to
plan, implement and monitor programme activities designed for natural
resources regeneration; to develop and promote suitable packages for
improving and strengthening farming systems; and to encourage and
promote subsidiary income generation activities. The project focused on
10 villages of the Dhariyawad tehsil in Udaipur district, Rajasthan. Of the
1,004 households in the villages, 606 were declared as Below Poverty
Line (BPL). About 40% of these BPL households were directly involved
with the project's activities.
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Figure 2: Groundwater levels (in mts. below groundlevel)
in Pre and Post monsoon (Kun field area)
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Livelihood Assets and Impacts of
the Project Interventions
Physical Capital
The physical capital was created in the form of structures to
manage the local water resources. Wells, which had recharge
potential were deepened and renovated. Small water-harvesting
structures, anicuts and irrigation channels were constructed. A
community lift irrigation scheme was commissioned in a village
with the support of the Zilla Parishad, Udaipur.

Natural Capital
Since the beginning of the project, plantations were raised and/or
checkdams built on public/private pastureland. In-situ soil and
water conservation structures like field bunds were constructed
on private farmland spread over the 10 project villages to check
soil erosion, increase soil fertility and sub soil moisture. The
anicuts constructed helped to recharge wells and this in turn
provided assured irrigation.

Social Capital
The approach was to actively involve the community in decision
making processes. As a first step, villagers were encouraged to
form self help groups, which emerged as the key institutions to
address small and short term credit needs of their members.
The villagers had a collective approach to resource management
with sets of enforceable rules and regulations. For private
pasturelands, the individual land holdings were pooled together
as one contiguous plot. Protection and management were the
collective responsibility of the stakeholders and the produce was
divided pro rata among the clans. Protection of common
pastureland was the joint responsibility of all the households.
The physical structures were repaired and maintained through
shramdan (voluntary labour). The produce was distributed
according to the cut and carry system of one-family-one-darati
(whatever can be cut by one person with a sickle in a day, once a
week). If rules were violated, an informal committee of villagers
imposed appropriate penalties.
The cost of the lift irrigation system was shared among the
groups/clans in the village. The share of the operational cost and
electricity charges was proportional to the size of the land
holding. The water was shared in sequential / rotation manner.
The first farmer to take up sowing was also the first to receive
water. Depending on the number of irrigations needed the same
sequence was followed. When the rainfall was inadequate the
scale of operations was reduced collectively.

Subsurface well recuperation channel (Nal Bandhna)

T

he consequence of soil and water conservation
measures and the lift irrigation scheme in Rathoron
Ka Guda village triggered the process of reviving the
traditional technique called Nal Bandhna. It is an
indigenous technology commonly found in Udaipur
district and adjoining areas of Aravalli hill region, which is
used to increase the yield of wells situated on the banks of
non-perennial streams, small rivers or rivulets with sand
(sediments) deposits of sufficient depth. A subsurface
channel/tunnel is constructed across the river bed to
carry the water stored in the sand deposits into the well
linked to it. A 45-60 cm wide and 1-1.5m. high loose
stone masonary channel with a gentle slope towards its
linked well is constructed at a depth of 2-3m below the
surface of the river bed. The channel is covered with
stone slabs or wooden logs to prevent sediments from
entering the channel. The water in the river sand seeps
through the loose stone wall of the subsurface channel
and flows directly into the linked well. This provides for a
continuous supply of water in the well for irrigation and
other uses especially during the dry winter and summer
months. The advantage of this structure is that it
intercepts only part of the base flow along the river
course. This does not completely arrest the base flow
downstream.

Human Capital
A number of training programmes were organized for SHGs in
the villages on management, asset maintenance, accounting,
book keeping and also on programme activities such as soil
and water conservation measures, water resource
development and utilization, biomass regeneration, nursery
raising, vermicomposting, horticulture and dairying.

Financial Capital
The project did not provide direct financial assistance but
supported income generation indirectly by improving total
production, assured income and food during stress periods.

In order to mainstream development
activities and discuss village specific
problems, joint workshops (a concept of
“commonly shared platform”) were
conducted, where community leaders,
functionaries of the state government and
local politicians interacted with each other.
The outcome of such a joint interaction was
that “funds” from the Government of India
for poverty alleviation were accessed to
install lift irrigation in Rathodon ka guda,
where Nal Bandhna was already supported
by SDC/IC. The water was lifted from the
well and transported to the farmers' fields.
SHGs were able to leverage credit from
banks especially for the purchase of cattle.
Market linkages were established with the
Rajasthan Cooperative Dairy Federation and
a milk route was opened. This provided the
impetus for establishing a bulk cooler in a
nearby village.
The groups also had access to agricultural
implements, seed and fertilizers from the
Agriculture Department. The Veterinary
Department conducted animal health
camps.

Individual
Orientation
e.g. visions,
aspirations

Inner Human Space
e.g. integrity,
identity,
selfishness/
compassion

Emotional Base
e.g. memories,
attachments

Inner realities

Family
Orientation

e.g. ancestors,
caste, social
status

Collective
Orientation
e.g. religion,
tradition,
world views,
education

Family Space
e.g. gender
relations,
solidarity

Socio-economic
Space
e.g.-systems
of co-operarion,
community,
organisation

Knowledge and
Activity Base
e.g. technology,
experience, skills

Physical Base
e.g. natural
resources,
assets
Outer realities

The Nine Square Mandala is the result of an
interaction with a woman stakeholder in the
lift irrigation scheme from one of the
villages. The purpose was to gain insights
into perceived benefits from the scheme. The
lift irrigation scheme has improved the
physical base of the household but there are
also other social and emotional gains. For
example, the scheme is a matter of pride
since people from other higher social strata
have emulated their efforts. There is a
reduction in social differences among the
communities, which implies a better scope
for collective action in countering any future
stresses.

Livelihood Outcomes
The physical capital created in the villages led to an increase in natural resources (water,
irrigated cultivated land, pastureland), household incomes and food security. Most
importantly, the investments in human capital resulted in a trained community with
enhanced knowledge and increased awareness about linking with external support
agencies for livelihood security.
The project period ended in 2004 but SHG members continue to manage and maintain
the assets in the same spirit as agreed during the project. They have been active and
dynamic, as can be seen by their
significant transactions in the year
SHG Savings & Loans
2008 (Figure 3).
3000000
2539759
These are indicators of a community's
2500000
responsiveness to opportunities. In
2000000
general, the capacity of the
1261698
1500000
community to collectively plan,
1000000
negotiate and avail themselves of
500000
opportunities on their own would also
0
Total Loans
Total Savings
indicate an increased capacity to
adjust or cope with any adverse
Figure 3: SHG activity in the villages (as of March 2008)
condition including climate related
risks.
During the drought period (2000-03), the village communities made adjustments in the
cropping pattern, shifting from the water intensive wheat crop to less water intensive
crops such as Guar (cluster bean), barley and mustard. Further, the SHG savings were
utilized to mobilize credit from the banks to purchase milch animals, which proved to be
one of the major income sources during this period. Credit from the banks was also
used to buy agricultural inputs, tools, implements and fodder.
in Rupees

Transforming Structures
& Processes

9 Square Mandala
Individual orientation Family Orientation

Collective Orientation

Feeling of
empowerment.
Better status.

They do not feel inhibited to
express themselves.
Social acceptance at the
village level by the nonAdivasi families has
increased.

Shared responsibility of
management and
maintenance of resource
base.

Inner space

Family space

Socio-economic space

She is more confident
about interacting with
outsiders.

Consultation process has
increased at the beginning of
the cropping season.

Jaati / Caste panchayat exist
but social spaces expanded
by formation of SHGs.

Girls from the households are
encouraged to go to school.

Emotional base

Knowledge base

Physical base

Lift irrigation scheme is a
matter of pride for the
Adivasi community since
others (Rajputs) are
trying to emulate their
example.

Knowledge of sources of
credit other than money
lenders.

Land ownership remained
constant over the years (1.25 ha).

Saving and thrift has
helped to over come
harassment from money
lenders.

Personal health and hygiene
better addressed.

Increase in livestock assets:
15 goats, 1 cow, 3 buffaloes.
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Project interpretation using SLA
Vulnerability Context

Transforming Structures
& Processes

Low Plant available water
capacity
Over exploited ground water

Linkages with:
Government poverty alleviation
schemes such as SGSY.

Shocks
Consecutive droughts.

Activities of line departments:
Agriculture, Veterinary,etc.

Trends
Varying intensity and
uneven distribution of
precipitation.
Depleting groundwater.

Nationalised banks.
Rajasthan Cooperative Dairy
Federation.

Community Managed Improvement of Natural
Resources for Sustainable Livelihoods

Livelihood Strategies

Strengthening SHGs
as community based
organisations.
Water conservation
and management.
Common pastureland
development

Food security ensured. Increased
productivity.
Ability to cope with stress
conditions.
Access to credit.
Increased incomes from
improvements in natural capital.
Increase in local knowledge base on
NRM and water in particular.

Rules and regulations
and their enforcement.
Dairying as an income
generating option.

Seasonality
Fodder & water shortage

Community Management

Livelihood Outcomes

Summarizing project interventions using the Continuum:
In-situ Soil and water
conservation measures.

Trainings of
SHG members.

Water harvesting
structures.

Strengthening local
Institutions

Enhanced capacity
of the community
to manage available
resources.

Pastureland protection.

Addressing
drivers of
vulnerability

Building
response
capacity

Managing
Climate risk

Confronting
impacts of
climate change

The various project interventions such as pastureland development, in situ soil and water conservation measures, water harvesting
and management (ex situ) have addressed vulnerabilities resulting from erratic precipitation.
The overall resource management processes helped to overcome social differences in the common interest of all concerned. This in
turn encouraged and promoted collective action, which has been witnessed even during the post-project period. Various biophysical interventions together with multiple trainings to local institutions with a specific focus on crop-livestock-environment
aspects have helped to enhance the capacities of the communities for risk management.
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Partner
MARI
Andhra Pradesh

Tank Rehabilitation
Community Based Tank
Rehabilitation

The Project

1

Jammu &
Kashmir

SDC/IC initiated work in the semi arid parts of Andhra Pradesh, India in
Himachal Pradesh
1993 under its NGO programme. The objective of the programme was
Chandigarh
Punjab
to enhance rural livelihoods through NRM based interventions in
Uttarakhand
Haryana
Arunachal
partnership with grass-root NGOs in Warangal, Chittoor, Medak and
Delhi
Pradesh
Sikkim
Khammam districts of Andhra Pradesh.
Uttar
Rajasthan
Assam
Nagaland
Pradesh
Bihar
Modern Architects for Rural India (MARI) working in Warangal District
Megha
Manipur
Laya
was one of the partners. The Project “Natural Resource Management
Jharkhand
Mizoram
West
Madhya
Gujarat
for Sustainable Livelihoods” was implemented during 1996 to 2003.
Bengal
Pradesh
Tripura
Chhattisgarh
The goal of the project was to develop strong organizations of the Daman & Diu
Orissa
Maharashtra
Dadra
&
resource poor and promote collective action for appropriate NRM and
Nagar Haveli
sustainable livelihoods. The key components of the project were:
Andhra

Pradesh
· Organizing and strengthening small and marginal farmers into
Goa
groups/associations;
Karnataka
· Building capacities of community based organizations;
· Promoting sustainable agriculture with special emphasis on nonTamil
Nadu
pesticide management;
Kerala
· Developing common and private property resources; and
· Conducting thematic studies and workshops.
As part of the development of common and private property resources, tank rehabilitation activities were carried out in 8 tanks in
Raiparty, Wardhannapet and Parvathagiri mandals of the district. The focus was on physical rehabilitation as well as strengthening tank
management institutions, addressing the issues of participation, gender needs and sustainability.

Project Location

Vulnerability Context
Warangal District is in the semi-arid zone in the Deccan Plateau (AER 7.2). The area is prone to frequent droughts. The rainfall
pattern (Fig 1) indicates an uneven distribution across the three mandals. The long-term groundwater levels during the premonsoon period (1995-2004) indicate a drop of more than 2m (@ > 20 Cm/Year), in the district (Ministry of Water Resources).
High runoff during the rainy season, injudicious use of irrigation water and imperfect drainage conditions result in high usage of
groundwater, subsoil salinity and sodicity. The region has black soils that are deficienct in Nitrogen, Phosphorous and Zinc.
The major sources of irrigation are tanks, lakes and bore/tube wells. In 1960-61, rain-fed tanks and lakes were the main sources
of irrigation, with tanks accounting for 79% of total irrigated area. During 1983-95, water intensive- high yielding varieties and
commercial crops were promoted. This led to indiscriminate drilling of tube-wells in the region. According to estimations for this

period there was a net drop of 1.04m in the groundwater level.
1

A tank is a water storage structure created by constructing earthen bunds across
a shallow valley to hold rain water runoff in its catchment area.

03

Figure 1

Livelihood Assets and Impacts of
the Project Interventions

The community based tank rehabilitation resulted in generating the
following capitals:

Physical Capital
The process of tank rehabilitation included de-siltation,
strengthening of embankments, repair of gates, sluices and
irrigation channels and the removal of shrubs from the tank bed,
drainage lines and catchment area. The silt removed was applied
on agriculture lands by the farmers.

Natural Capital

Percentage Growth in Land under Tank Irrigation
64
(199 3-2008 )
60
70

40

Wardhannapet

Parvathagiri

Raiparthy

District Average

Social Capital
Diverse interest groups (farmers, labourers, livestock keepers,
fishermen, washermen) access tanks. These communities were
organized into user groups and an internal network was created
(illustrated in figure 2). This ensured collective participation and
accountability, thereby securing economic benefits.
The rehabilitation of the tanks resulted in the revival of traditional
water distribution systems namely Tibandhi and Dhamoshi2.
The tank management committee ensured that the interests of all
the user groups were addressed. Rules and regulations were
formulated for the effective and judicious use of water in the tanks.
During periods of water scarcity some of the key rules followed
include:
1. No irrigation to the second crop if water levels in the tank were
below the optimal level, thereby maintaining a dead storage
level that ensures recharge of aquifers and to an extent,
benefits the fishing community.
2. No irrigated crop to be cultivated if the tank did not contain
enough water for all in the command area. In other words,
maintaining equity.

Figure 2 Linkages – Ensuring Sustainability and Income Security
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Human Capital
Training on aspects such as membership based development,
election system and leadership qualities helped the village
institutions function effectively and efficiently. Participatory
processes and technical training resulted in better resource
management.
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The 8 rehabilitated tanks resulted in a significant improvement in
water storage capacity and recharge of the groundwater. This
ensured drinking water security for people as well as livestock and
increased irrigation potential.
The graphs below shows increase in agricultural land under tank
irrigation and fish production beyond the project period.

South West Monsoon Pattern (1997-2007)
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The importance and the role of tanks was ignored and the relationship between
tanks and recharges of groundwater aquifers was completely overlooked.
Meanwhile several factors such as the state control of tanks, low budgetary
provision for their maintenance, priority to canal irrigation on a large scale and
introduction of new water lifting technologies contributed to further deterioration
in the status of tanks in the district. Heavy silt deposition reduced the water holding
capacity of the tanks leading to a steady decline in their command area. This
started affecting the local ecosystem and the livelihood security of communities.

Rainfall in mms

Theme 1-Water Management

post tank rehabilitation 2008

2
Dhamoshi system: farmers in the command area share water on an equity basis during
periods of low water availability. Head reach farmers share their land with tail end
farmers for crop production, thereby reducing loss of water.
Tibandhi system: the command area is divided into blocks. Each block receives
irrigation support from the tank on a seasonal rotation basis. The extent of area to be
cultivated in each season is decided based on water availability.

Financial Capital
The direct benefits were in the form of wage employment. Other accrued
benefits were increased crop and livestock production and fisheries.

Transforming Structures & Processes
The village institutions were encouraged to access support from various
government programmes with facilitation from the NGO.
This helped to leverage support from government schemes such as: (i)
Government of Andhra Pradesh's legislation promoting Participatory Irrigation
Management and the formation of Water User Associations (WUA); and (ii)
promotion of tank rehabilitation activities under various initiatives such as
Neeru Meeru, Food for Work Programme and National Rural Employment
Guarantee Scheme.
During the project period, funds were mobilized from the Department of Rural
Development and contributions of the farmers. In addition, loans were availed
by the farmers from banks.
Linking up and accessing ongoing government programmes resulted in
rehabilitation of 25 more tanks benefiting 1,900 farmers in 20 villages.

Emotional Base
e.g. memories,
attachments

Inner realities

e.g. religion,
tradition,
world views,
education

Family Space
e.g. gender
relations,
solidarity

Socio-economic
Space
e.g.-systems
of co-operarion,
community,
organisation

Knowledge and
Activity Base
e.g. technology,
experience, skills

Physical Base
e.g. natural
resources,
assets
Outer realities

Understanding Tank
Rehabilitation a community
perspective
The Nine square mandala was
used to understand how the
communities perceived the
intervention and to identify
reasons why they continue or
have modified the interventions
introduced during the project. Five
people who were actively involved
in the project activities and still
play a part in the day-to-day
management of the tank were
interviewed and their responses
analysed.
The communities knew the
importance of tanks but
government schemes and
programmes had created a
`dependency syndrome' and
undermined the community's
ownership as well as initiative to
manage and maintain the tank.
The project intervention helped to
revive their interest in this village
resource and showed them how
to rehabilitate the tanks for the
benefit of the entire village
community. Application of the
Nine square mandala helped to
confirm the current perceptions
“water in the tank reduces risks,
increases water in borewells
thereby ensuring livelihood
security even during periods of
stress.”

The 9 Square Mandala

Orientation

Inner HumanSpace
e.g. integrity,
identity,
selfishness/
compassion

Collective
Orientation

Space

e.g. visions,
aspirations

Family
Orientation

e.g. ancestors,
caste, social
status

Base

Individual
Orientation

Before

After

03

Livelihood Outcomes
The community based tank rehabilitation programme
reduced the risks from climate variability in the following
ways:
Increased water storage capacity of tanks helped to
capture rainwater run-off (including sporadic and
uneven showers), thereby making water available for
longer periods.
Effective and judicious use of water in the tank, due to
revival of traditional water distribution measures,
coupled with new rules and regulation, resulted in
maintaining dead storage as well as providing scope
to cultivate two crops per year.
Maintenance of dead storage ensured recharge of
aquifers and to an extent also benefited the fisherfolk

and livestock rearing communities for a major part of the year.
Formation of user group associations, trainings and provision of
revolving funds increased the income of the fishing
communities. They were able to invest in infrastructure, better
fingerlings and avoid leasing the tank to contractors.
Defunct borewells in the tank influence area were recharged.
This helped farmers to irrigate their crops during water scarce
periods.
Application of silt not only reduced farmers' input cost (chemical
fertilizers), but also increased productivity, as silt tends to retain
moisture for a longer period thereby protecting the crop during
long dry spells.
Capacity building and setting up institutional development
mechanisms helped communities not only to understand how
tanks can be used to deal with climate risks, but also resolved
conflicts, ensured equitable access to all stakeholders and
sustained the tank activities.

Project interpretation using SLA
Vulnerability Context

Community Based Tank
Rehabilitation

Livelihood Outcomes

Transforming Structures
& Processes

Decreasing land productivity.
Reducing groundwater table.
High investments.
Reduced crop yields.

GoAP legislation on
promoting Participatory
Irrigation Management
and
Formation of WUA.

Shocks
Drought.
Trends
Increasing climate variability.
Groundwater depletion.
Mono cropping.
Increased use of chemical
pesticides and fertilizers.
Seasonality
Stress migration during
summer.
Crop failures.

Promotion of tank
rehabilitation activities under
various initiatives such as
Neeru–Meeru , Food for
Work programme, Rural
Employment Guarantee
Scheme by GoAP.

Livelihood Strategies
User groups creating
sustainable internal networks
for better livelihoods.
Integrated tank development,
water management and
sustainable agriculture
practices.
Linkages with on- going
government programmes for
fund mobilization.

Water storage capacity of
tanks increased.
Dead storage maintained
leading to stable fish &
livestock based livelihoods.
Defunct borewells in tank
influence area recharged.
Application of tank silt
reduced loss of crop
during longer dry spell
periods.
Improved incomes and
livelihood security even in bad
rainfall years.

Tank Rehabilitation

Summarizing project interventions using the Continuum:
Tank
Rehabilitation.

Addressing
drivers of
vulnerability

Formation and
strengthening
of tank
management
committees/
WUAs.

Building
response
capacity

Revival of traditional
water distribution
systems.
Efficient water
management
systems in place.

Managing
Climate risk

Confronting
impacts of
climate change

With a view to managing climate risks,
traditional water harvesting and
management systems (in the form of
village tanks) are relevant since they
offer scope for recharging aquifers,
strengthening agriculture, livestock and
fishery based livelihoods by maintaining
dead storage levels in the tank.
Institutional and social regulations
provide checks and balances for
judicious use and equitable distribution
of stored water in the tank, especially
during stress periods.

Theme 2-Biotechnology
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Partner
Indo Swiss Collaboration in Biotechnology (ISCB)
All India

Harnessing Biotechnology
For Enhancing Adaptive Capacities
to Climate Change Risks
Jammu &
Kashmir

The Project
The Indo-Swiss Collaboration in Biotechnology
(ISCB) was initiated in the seventies as a small
bilateral collaboration between two institutions. Over
the next two decades, the programme evolved
organically covering diverse areas of biotechnology.
In October 1999, the “New ISCB” started with a new
concept, building on a partnership approach (e.g.
development of joint projects, financial support for
Swiss and Indian partners, bilateral funding) and
innovative elements (e.g. the intergrated value chain
concept). The most promising leads from this phase
were followed up in a second phase (2004-2007). In
the third phase (2007-2011), the emphasis is on the
projects' potential for product development wherein
an advanced delivery strategy has been set up,
including a Technology Advancement Unit, which
plays a crucial role as a facilitator in bringing the
projects' activities closer to product development and
diffusion through the concept of the integrated value
chain. The overall steering responsibility for the
programme is by the Swiss Agency for Development
and Cooperation (SDC) and by the Department of
Biotechnology (DBT) in New Delhi.
The overall goal of the ISCB is to promote sustainable
rural development and livelihoods in India through
establishment and strengthening of joint research
partnerships and capacities between Switzerland and
India in the area of biotechnology, which are of social,
economic and ecological relevance. ISCB's main goal
is to contribute to poverty reduction in India by
increasing the productivity of wheat and pulses in
semi-arid and rainfed agricultural systems and by
supporting sustainable management of natural
resources.
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Pradesh

Rajasthan
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Gujarat
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Project Location

Vulnerability Context
India has the largest area in the world under wheat and is the
third largest in terms of production. India produces about 65-75
million tons of wheat a year, which is about 35% of country's
total food grain production of 210-212 million tons. Six states of
India account for 93% of the total production.
Accumulation of greenhouses gases in the atmosphere will lead
to a minimum rise of 0.5OC in winter temperatures. This will
cause 0.45 tonne per hectare fall in India's wheat production in
the next 10 years, according to `Wheat Report 2008: Future
Tense', jointly brought out by ASSOCHAM and AgriWatch. The
rainfall patterns of the country also indicate more frequent
periods of less than normal rainfall (Figure 1).
Wheat production growth rates have been declining due to

04
All India Rainfall Distribution

80
60
40
20
2004-05

2003-04

2002-03

2001-02

2000-01

1999-00

1998-99

1997-98

1996-97

1995-96

1994-95

1993-94

-40

1992-93

0
-20

-60
-80
Monsoon (Jun-Sept)

Figure 2

Post-Monsoon (Oct-Dec)

Wheat Production - All India
(Growth rate)

35
30
25
20
15
10
5

2003-04

2004-05

2005-06

2006-07

2003-04

2004-05

2005-06

2006-07

2002-03

2001-02

2000-01

1999-00

1998-99

1997-98

1996-97

1995-96

1990-91

1985-86

1980-81

1975-76

1970-71

1967-68

1965-66

0
-5
-10

1960-61

Adaptation to climate change
perspective

Figure 1

1955-56

various biotic and abiotic factors (Figure 2). Leaf and stripe rust
diseases reduce the annual yield of wheat by up to 20%.
Pulses are considered “risk crops” as they are sensitive to various
biotic stresses (insects, fungi, bacteria and viruses) as well as abiotic
stresses (droughts, flooding and freezing). Pulses can be almost
considered as “neglected crops” as investments in pulse crop
improvement have been limited and in contrast to rice or wheat,
there is no guaranteed price for pulses and therefore volatile market
prices represent an additional risk for the farmer.
The production pattern of pulses has alternated between positive
and negative growth rates over the years (Figure 3). This risk can be
reduced by providing stress tolerant plants to farmers. Thus, India
needs to develop in advance crop varieties tolerant to pest attacks,
high temperature and water stress, particularly to maintain high
grain production levels in a sustainable manner.
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Vulnerability Context

Growth rate (%)
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Figure 3 Pulses Production-All India
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Adaptation is adjustment in ecological, social, or economic
systems in response to actual or expected climatic stimuli and
their effects or impacts. It involves adjustments to reduce the
vulnerability of communities, regions, or activities to climatic
change and variability. Adaptations come in a variety of forms
and commonly used distinctions are purposefulness and
timing. Autonomous or spontaneous adaptations are reactive
responses (after initial impacts are manifested) to climatic
stimuli. Planned adaptations can be either reactive or
anticipatory (undertaken before impacts are apparent).
The research programme/activities undertaken by ISCB can
be considered as planned adaptation. Developing biotic and
abiotic stress tolerant varieties and streamlining research
methodologies directly help in coping with future anticipated
changes in climatic conditions. The investment in advanced
crop improvement technologies and strategies (e.g.
traditional plant breeding in combination with molecular
tools, e.g. through marker assisted selection and/or
transgenic approaches) enables a fast adaptation to
predictable changes (e.g. increased drought), but provides
also the tools to react adequately to “unforeseen” changes
(e.g. emergence of new plant diseases or pests). The
programme's adoption of the integrated value chain is an
indication of the anticipatory nature of the specific project
research activities.
The concept of Integrated Value Chain is widely used as a
planning and monitoring instrument in the biotechnology
sector, to help move research activities to product
development and diffusion. It is best understood as a chain of
events starting from problem definition and ending with
sustained market penetration of new products, processes or
services.

-20

Integrated value chain
Problem to be solved
Basic research
Applied research
Pilot phase (product development)
Application phase (Production)
Introductory phase (marketing)
Operational phase (distribution)

This approach inherently puts in perspective the timeline needed to bring the
biotechnology benefits from laboratories to the farmers. The results from
different ISCB research projects are at various stages on the integrated value
chain and have the potential to converge with the future demands for such
products. From an adaptation to climate change perspective, it is important
that appropriate technologies are available in ready-to-use status in the
future to meet the changing conditions and demands.

Harnessing Biotechnology

For Enhancing Adaptive Capacities
to Climate Change Risks
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Summarising project interventions using the continuum
Given the vulnerability context regarding wheat and
pulse crops to predicted or potential changes in
climatic conditions in the future, many of the
research projects have the potential to directly help
the farmers manage climate risks. Biofertlilizers
have high potential to increase yield under farmer
conditions in low-input systems in marginal areas.
The use of biofertilizers (AMF and PGPR), in
combination with good agricultural practices, such
as use of manure and legumes for inter and intra
cropping, allows increase in yields at lower costs
and also contributes to the maintenance of soil
structure and fertility.
Plant adaptation to stress is a phenomenon linked
to multiple genes. Several genes belonging to both
structural/functional and regulatory gene
categories have been identified and these are
effective in providing a stress-tolerance response
using the transgenic approaches. The improved
varieties being developed for wheat and pulses

Biosensors

Biofertilizers
Improved stress
tolerance in
pulse crops
Improved wheat
disease
resistance

Bioremediation

Addressing
drivers of
vulnerability

(chickpea and blackgram) through advanced
breeding technologies have immense potential to
reduce risks at farmer level and thereby reduce
production losses and cost of cultivation.
Pesticide and herbicide contamination of soil and
water are caused due to human factors. Therefore,
even though biosensors and bioremediation
projects contribute to better environment (e.g.
remediation of contaminated soil), improved human
health and reduced vulnerabilities, these do not have
direct relevance to climate change. The research
activities on bio-inoculants and stress tolerant
plants directly help in preparing for anticipated
climate risks in the future, thereby making a head
start in the lengthy research timelines for
discoveries and delivering the products to the end
users (farmers) in ready-to-use status when the
demand for the products sets in.

Building
response
capacity

Managing
Climate risk

Confronting
impacts of
climate change

Theme 3-Livestock Development
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Partner
SURE
Rajasthan

Breed Conservation
Conservation, Up-gradation and Improvement of
Tharparkar Breed

The Project
The Tharparkar cattle breed was on the verge of decline due to
weaking of cattle genetic stock through mixed breeding and
inbreeding. SURE worked on a project to improve the Tharparkar
breed in 15 villages of Sheo and Chhohattan blocks from 1999 to
2004 under the SDC/IC NGO-Programme, Rajasthan and,
subsequently, under CALPI Project from July 2004 to June 2006.
The overall goal of the project was “to develop and strengthen
community based approaches for conservation and upgradation of
Tharparkar breed in particular and livestock in general in Barmer
district”.
The approach was to integrate social development with technology
enhancement to upgrade the breed by facilitating community
ownership and building local knowledge and management
systems. Village level institutions like breeders' associations,
village livestock committees and mahila samitis played a critical
role. The key interventions were-social development, community
mobilization, service delivery, breed management, breeding, feed
and fodder resources development and marketing.
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Rainfall recorded at Chhohattan, Barmer
District

in mm

Barmer is the second largest district in the State of Rajasthan and is located in
1000
the arid region of the Thar Desert. It shares a long international boundary with
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Pakistan. Recurrent droughts, rain-fed agriculture and subsistence livestock
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farming characterize the district. Socio-economically, it is backward with a low
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literacy rate, strong caste hierarchy and high gender discrimination. The
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dominating castes are the Rajputs, Jats, Meghwals, Bhils and the Muslim
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0
community.
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Being part of the desert, its climate is highly erratic, hazardous, characterized by
extreme temperatures, strong sand storms, soil erosion, rapid percolation of
water, high evapo-transpiration rate and sparse vegetative cover. The district is Marusthali hot, hyper arid eco-sub region (AESR 2.1)
with shallow and deep sandy desert soils, very low available capacity with a length of growing period of less than 60 days.
Bajra (Pearl millet), the staple food of the area, is the only major crop, grown under rain fed conditions. A few other crops such as Guar
(Cluster bean), Moong (Green gram) and Moth bean (Vigna acantifolia) are also cultivated.
The maximum and minimum temperature ranges between 47.2 and 2.5OC respectively with average humidity around 50%. The region
receives low, scanty and erratic rainfall (ranging from 150 to 250mm) from the south-west monsoon. Life in the desert is essentially
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Vulnerability Context
influenced by the quantity of rain and its distribution, and this in turn
affects the food crops and natural grasses on which the entire livestock
production depends.
The Tharparkar breed of cows thrived in the whole Thar Desert as the
resilience of the breed had evolved over the years. It can survive
exclusively on local grasses and can cope with shortage of water,
particularly in the summer months.
Prior to the partition of India, there was a continuous movement of
herds in the tract that stretched from Sindh province in Pakistan to
Barmer. The partition in 1947 led to the division of the Thar Desert too
with serious consequences for it's ecological habitat. Overtime the
international border was fenced preventing cattle movement. A severe
famine that ravaged the region in 1968-69 also caused large-scale
devastation of the cattle population and the Tharparkar breed almost
became extinct in the region. Although people managed to save a few
cows, there were no good quality Tharparkar bulls left. The farmers
were compelled to migrate with their herds in search of fodder. This led
to mixing of their animals with other breeds and the contamination of
the pure breed of Tharparkar cows. Gradually, purebred Thaparkar
cows were not available in the region.
In the context of social vulnerabilities, the caste hierarchies are strong.
The Rajputs and the Jats are the dominant upper castes while the
Meghwals, Bheels and the Sindhi Muslims are the socially and
economically vulnerable groups, who lack access to land, meaningful
participation in various village matters and employment opportunities.
The status of women is related to their caste. While women from the Jat
and Dalit communities move freely and perform various chores both in
the house and outside, the women from the Rajput, Charan and Muslim
communities stay confined to their homes.

Livelihood Assets and Impacts of
the Project Interventions
Physical Capital
No physical interventions were proposed initially. However, as
part of post-project continuity and growth, a bull calf rearing
station was jointly developed by the Village Livestock
Development Committees(VLDC) and SURE in order to raise F-1
and F-2 level progeny especially during the period of stress
and/or drought years.

Natural Capital
The concept of breed upgradation through selective breeding,
better health care and management practices and the
development, distribution and management of fodder resources
during drought have yielded good results in terms of keeping and
maintaining the common breeding bull.
'

Breeding: After a survey, potential breedable population' of

T

he Tharparkar breed is recognized for its dual
benefits. The cow is a good milch animal and has a
high resistance to heat and diseases, low water
consumption, metabolism able to adjust to sunlight
and heat and the ability to live on dry fodder. The male
is sturdy and good for draught power.
As per ICAR, the milk yield of Tharparkar is 3700-4000
lt/per lactation (300 days). In comparison, the milk
yield of Kankrej (another breed found in the south
western part of the Thar region Sanchor in Jalore
District), is 2500 to 3000lit/per lactation.

Tharparkar breed were tagged as first preference for bull
service and for coverage under the milk/performance
recording.
Purebred Tharparkar bulls were procured for each village in the
project area. These breeding bulls were looked after by the
Village Livestock Worker (VLW) under the overall supervision
of the VLDC. Scrub bulls were castrated or shifted to nearby
shelters for cows. The F1-level calves (2091 in number) have
survived three consecutive droughts and stress periods. The
overall mortality has been around 8% so far.
Performance recording (for bulls) and milk recording were
carried out jointly by the participating households and the
VLWs, supervised by VLDC and SURE project staff.
'
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Feed and Fodder resource development: Sewan' (Lasiurus
sindicus) grass was to be sown on village commons in all
villages. However, owing to recurrent droughts in the first three
years i.e. 2001-2004, it could be carried out in only one village.
Some enthusiastic cattle breeders, on their own initiative, had
collected and sowed Sewan on their lands.
A village naadi or tank in Shobala village was also desilted and
its feeder drainage line was cleaned to improve inflow of rain
water into the water harvesting structure.

Social Capital
This capital has accrued from community mobilization and
social development. In all project villages the cattle breeders
were motivated to form breeders' associations. Since
women play an important role in managing cattle, it was felt
that their needs should also be addressed. Hence, separate
women's groups (Mahila Mandals) were set up. These
informal groups were formalized and strengthened (into
VLDCs) in due course. They selected the VLW, who was
responsible for managing the programme activities at the
community level and reporting to the VLDC.
Several awareness camps, training programmes and
exposure visits were organized for VLDC functionaries.
While mobilising communities and forming these
institutions many caste barriers have been overcome.
Participatory processes have been encouraged and this has
helped to generate a community contribution of sorts. For
example, at present the farmer pays Rs 100 for a bull service.
Some farmers also contribute in kind such as feed
concentrate for the animal.
Systems to rotate the breeding bulls in the project villages
have been established to prevent in-breeding.

Human Capital
The Village Livestock Workers have been trained to provide
first-aid and preventive health care services. In addition, they
work closely with VLDC, the Mahila Mandals and the
Project staff of SURE. They ensure the proper and timely
delivery of services.
A few ethno-veterinary practices were also reintroduced
through training sessions for the benefit of the younger
generation of cattle rearers. Health camps were organised in
collaboration with the Animal Husbandry Department (AHD)
at the district and block levels. In addition, trainings were
conducted for better management practices. Women were
especially encouraged to take part in these trainings.

Financial Capital
There has been a noticeable increase in the sale of milk and
ghee to local vendors and private dairies from the project
villages. In addition, the farmers have recognized the
significance of upgraded (F1 and F2 level) animals and are
less willing to part with them. However some cases of sale
have been reported where bull calves (upgraded, one year
old) have fetched a better price than the mixed breeds.

Transforming Structures & Processes
The Project facilitated establishment of linkages between the
VLDCs and the extension agencies of the Government of
Rajasthan at the district and regional levels. When the
government declared drought in the region, the VLDCs were
quick to respond and lobbied for running the 'relief camps'
and 'fodder depots' in the project area. The village
institutions effectively managed these for three years in a
row.
Milk and ghee sales to local vendors, private dairies and
roadside hotels has picked up since 2005. The Government
Dairy Department and the VLDCs are in discussion for
starting a milk collection route.
The project complemented the state government's breeding
policy of 1998-99 wherein the focus was on encouraging
indigenous breeds in their respective tracts; cross breeding
with exotic breeds is not to be taken beyond F1 level; and its
department services for cross breeding with exotics breeds
is to be purely on demand basis.

T

he VLDC in Solankia village comprising
representatives ranging from upper caste to
schedule castes including Sindhi Muslims is
functioning very well. The VLW, Saki Mohammed, a
Sindhi Muslim is well accepted amongst all village
communities.
In village Dedusar, Smt Teejabai took over the
responsibility of VLW when the previous VLW moved
out of the village in search of a better paid job.

Breed Conservation

Conservation, Up-gradation and Improvement of
Tharparkar Breed
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Livelihood Outcomes
The Tharparkar breed is most suitable
for the specific agro-ecological zone. Given
the crop-livestock-environment
relationship, the upgradation of animals
helps to secure and strengthen livestock
based livelihoods in hyper-arid conditions.
Awareness building initiatives followed
by a series of orientation cum training
programmes conducted for participating
households have influenced the cattle
farmers to adopt better management and
health practices resulting in an increase in
milk productivity of elite dams.
Some progressive livestock rearers
used their traditional knowledge and
identified local grass species as alternatives
to Sewan, which is in short supply.

Project interpretation using SLA
Vulnerability Context

Transforming Structures
& Processes

Extreme temperatures.
Erratic and scanty rainfall.
Scarce and brackish to
saline water.
Shifting sand dunes.

Structures

Breeding policy 1998-99 of GoR
Drought relief camps.
Linkages with AHD/GoR and
Cow Shelters.
Marketing links with private
Dairy/local vendors.

Shocks
The Bhuj earthquake in 2001
caused partial damage to life
and property in the region.
Trends
Recurring droughts for three
consecutive years.
Decline in Tharparkar
breeding stock.
Seasonality
Scarcity of fodder & water

Processes

Open dialogue and close
interaction with various
stakeholders.
Village institutions in the
forefront -take lead.

Livelihood Outcomes
Livelihood Strategies
Participatory
processes adoptedCollective ownership
and maintenance of
breeding bulls.

Trained Village
Livestock Workers
and Village Livestock
Development
Committee.
Building capacities at
various levels.
Synergies and
linkages.

Breed conservation and
upgradation.
Farmers adopt better
management practices and
preventive health care
measures.
Cattle breeders take initiative
to explore alternatives to
improving fodder resource
base.
Strengths of village
institutions recognized by the
community.
Social barriers (caste and
gender discrimination)
gradually reducing.

Summarizing project interventions using the Continuum:
Concept of VLWs
and VLDCs
introduced.
Awareness
building.
HRD interventions.

Addressing
drivers of
vulnerability

Building
response
capacity

Breed
conservation and
upgradation
of Tharparkar.
Development of
Fodder resource
base.

Managing
Climate risk

Confronting
impacts of
climate change

In the context of hyper arid climatic
conditions (witnessed in Barmer region)
with low length of growing period for
crops, livestock is the mainstay of the
economy. At present, Barmer region has
a large number of mixed breed cattle
with low productivity resulting from
trans-human migration and the
Tharparkar breed in its native tract has
declined. The Tharparkar breed can
survive harsh climatic conditions with
low inputs. As such, breed conservation
measures and upgradation have direct
relevance to managing climate risks in
the future. In addition, local level
institutions and well oriented, trained
and organised communities,
complement and sustain these efforts.
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Partner

BAIF
Rajasthan

Goats for Livelihoods

A Pilot Project of Goat Development through
Participatory Approach

The Project
Under the SDC supported NGO-Programme, Rajasthan, BAIF and
Intercooperation (IC) agreed in early 1991 to initiate a pilot project on
goat husbandry. The genesis of this collaboration stemmed from an
ongoing bilateral project - the Indo-Swiss Goat and Fodder
Resources Development Project (ISGP) undertaken since 1981 by
Animal Husbandry Department (AHD), Government of Rajasthan
(GoR) and SDC.
The Project covered a total of 14 villages spread over Mandal and
Asind Blocks of Bhilwara district. Nearly 150 families participated.
Later, the working area was expanded to include locations in
Dungarpur district. The overall goal of the programme was:
“To develop goat (Sirohi) production as an effective component of
the farming system in order to improve income generating capacity
and nutrition levels of the rural community; to develop silvi-pasture
on village commons; and to strengthen local institutions for
management”.
The focus was on genetic improvement of local non-descript goats
through cross breeding with Sirohi bucks using selective breeding
strategies. The breed improvement was complemented by
upgradation of health and management practices and fodder
resource development through silvi-pasture on village commons
and private pasture lands.

Some of the key interventions were:
Formation of goat breeders' associations
Distribution of Sirohi breeding bucks
Training of local goat breeders (Bakri Mitras) as village
veterinarian-cum-extensionists
Performance (milk and weight) recording
Vaccination and deworming camps
Castration services
Silvi-pasture development in three villages
Training of BAIF project staff
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Rainfall in Asind Block, Bhilwara District
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Livelihood Assets and Impacts of
the Project Interventions
The various livelihood assets developed under this project have
contributed to generating the capitals described below.

Physical Capital
Some physical works for the protection of land, in-situ soil and
water conservation measures, raising of tree nursery, plantation
of saplings of fodder value trees and sowing of grasses were
carried out. These would enhance the natural resources base in
the project villages and reduce the need for migration with sheep
and goats during prolonged drought periods.

Natural Capital
A comprehensive study by ISGP indicated that the Sirohi from
the central parts of Rajasthan was the most suitable breed for the
Aravalli ranges due to higher milk yield, increased growth rate
and better meat quality. The local non-descript breed found in the
project area had some characteristics similar to the Sirohi. The
local stock was upgraded by cross-breeding with selected Sirohi
breeding bucks purchased jointly by the farmers who formed a
purchase committee together with Project staff.
As a rule breeding bucks should not be used in the same herd
after two years in order to avoid inbreeding (mating with its own
off-springs). Hence the exchange of breeding bucks between
farmers of different villages was promoted.
The progeny of 'Amrah Bakra' which is a non-descript breeding
buck and is common property of the entire village were castrated
to ensure improvement in genetic quality.
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Bhilwara belongs to the agroecological sub-region 4.2. This
sub-region comprises the Gujarat Plain (Aravalli range, East
Rajasthan Upland and West Gujarat Plain), hot semi-arid
ecosystem with grey brown and alluvium-derived soils with
Length of Growing Period of 90-120 days. The area is
drought-prone with rainfall in the range of 450-600mm. The
annual mean temperature is in the range of 25-27OC. However,
during summer months it can climb to 42OC and during the
winter cold waves drop to 4-5OC.
The project area lies in the central part of the Aravalli hill
ranges in Central Rajasthan. The topography is undulating
with rocky terrain and shallow soils. The major constraints of
this sub-region are: coarse soil texture, low plant available
water capacity and over exploitation of groundwater, resulting
in the depletion of aquifers. In some places, imperfect
drainage conditions have led to surface and subsurface soil
salinity and/or sodicity.

in mm

Vulnerability Context

500

Agriculture is mainly rainfed and the principal kharif crops are
maize, sorghum (mainly for fodder), green gram and sesame.
In small irrigated patches, wheat and barley are grown during
the rabi season.
Small ruminants form an important source of household
income especially for the economically weak and socially
marginalized communities. There are more goats than sheep
in the area. The majority of the goat population is of the nondescript type. Owing to in-breeding, lack of veterinary
services and scarce fodder resources the productivity of these
non-descript types had deteriorated.
Proper management of the animals, periodic preventive health
measures and an improved breeding stock reduced mortality. The
overall mortality rate in the project area, cutting across different
herd sizes, was around 1.72% while in the non-project villages
was around 4.78%. Studies of milk yield and body weight have
shown a marked increase over the years.
To make fodder more easily available silvi-pasture plots were
raised. The plots were protected by stone walls, trenches or
natural fences. In situ soil and water conservation measures
ensured moisture retention. Fodder trees were planted and
grasses such as Cenchrus ciliaris and Styloshantes hamata
were sown.
Post-project continuity and growth is seen in the villages revisited now, where the community has brought an additional 30
hectares of common lands adjoining the already developed 10
hectares under silvi-pasture. There has been a marked increase in
the quantity of biomass generated as well as biodiversity, as
attested by recent external assessments (FES, 2007).

Human Capital
Several formal trainings and rounds of extension meetings
for building capacities were organized. In addition, exposure
tours were conducted to Deogarh and Bhuwal to see herds
from where the bucks were selected, and to different
research stations viz. Ramsar Farm, Central Institute for
Research on Goats, etc. Some visits were also made to
select NGOs working on silvi-pastoral development
activities in other parts of central and south Rajasthan.

M

r. Chatra S/o Khuma Ji Gurjar of Jodha Ka
Khera village in Asind block, Bhilwara district
owns 20 does and 1 Sirohi breeding buck valued
at around Rs.45000. He sells 8 to 9 male kids per
year, earning Rs.18000 to 19000. In addition, he
gets milk from the goats for his household
consumption. He supports these animals with the
biomass (tree lopping and shrubs) from his own
land as well as the village commons. He prefers
goats to large ruminants since these are easy to
maintain especially during the drought periods.
He says a herd of 20 is manageable given the
available manpower and fodder resources.

Social Capital
Goat Breeders' Associations were promoted in all the project
villages. They organised inputs and services, monitored assets
created and related programme activities that were supported
with project funds. They played an active role in the purchase /
exchange of breeding bucks, managing feed concentrates,
vaccine, medicines etc. They also motivated goat keepers to
participate and attend extension meetings and decided on the
training to be conducted.
In their respective villages these associations selected a village
volunteer known as the 'Bakri Mitra' who was trained as a
'paravet' to provide first-aid and basic health services to the
goat farmers and to function as an executive attached to the
breeders' association.
Separate village committees for the management of silvipasture on village commons were promoted. These were
known as Village Management Committees (VMCs).
Stakeholders in goat development programmes were
adequately represented in these committees.
The VMCs meet formally twice a year. They decide when the plot
should be closed and grazing discontinued and when it should
be opened again to the goat keepers and cattle farmers. The
rates to be charged are also discussed and agreed upon jointly.
The prevailing rate for goat keepers is Rs.30 per animal. The
books of accounts are updated and checked. Conflicts arising
among users and stakeholders are resolved in these meetings.
It is very encouraging to note that though the project ended in
April 1998, the VMCs of Jodha-ka-kheda and Kavals villages
continue to function and manage the village assets till date i.e.
well beyond the project period. This is an excellent example of
empowerment and sustainability.

Women play important and substantial role in goat keeping
(as with other livestock). They take care of the animals when
they return from grazing, the milking, cleaning the shed and
ensuring supplementary feeding. Hence women were
especially encouraged to participate in various training
programmes, and to strengthen their position as
stakeholders so that they could consciously contribute while
taking decisions.
The outcome of the capacity building could be seen towards
the end of the project. For example, the goat keepers began
to control their herd size from more than 30 non-descript
animals to an average of 20 up-graded animals.

Financial Capital
The household income increased from the reduced mortality
rate, increased milk production and increased body weight of
male kids that were sold at a premium.

Transforming Structures & Processes
The possibility of BAIF developing an approach for goat
husbandry and building up its expertise was seen as an
interesting potential coupled with its network of cattle
centres and other rural development activities both in
Rajasthan and other states.
BAIF has integrated this model of goat husbandry in many of
its projects across the country. BAIF was invited by the GoR
to implement goat husbandry as a key sub-component under
the DPIP scheme being carried out in several districts in the
state.
Mainstreaming of project interventions have been reported in
BAIF's other project locations both within Rajasthan and
outside the state.
Support from external agencies like Sir Dorabji Tata Trust
was mobilized and linkages were established with the Forest
Department, GoR to extend silvi-pasture programme
activities on village commons i.e. adjoining land to the
already developed plot in village Jodha-ka-kheda.
Links were established with the Panchayat Raj Institutions
and modalities pertaining to developing the silvi-pasture
plots and their subsequent use were clearly worked out with
respective Gram Panchayats at the local level.
Links with the local market and traders for the sale of male
kids (for meat) were also established during the initial phase
of the project. Market linkages were also developed with the
Bhilwara Dairy cooperative for the sale of goat milk.

A Pilot Project of Goat Development through
Participatory Approach

Goats for Livelihoods

Villagers see the presence of Sirohi breed colours and
related phenotypic characteristics as a label for quality and
this has direct bearing on better sale prices' both for
breeding and/or slaughter (meat market).
Farmers recognize the relevance and significance of
'control over herd size', which now on an average is around
20 does (goats) and one breeding buck. They see this as a
way to manage their fodder and feed resources in order to
secure maximum benefit.
Developing village commons along the silvi-pasture model
has helped the village communities attain fodder security. It
was reported that even during the recent drought / stress
period i.e. 1999 to 2004, the villagers (especially the goat
keepers) did not have to import or go out of their village in
search of fodder.
Increased growth and milk production from the upgraded
animals and a reduction in mortality rates have contributed
to an increase in income levels. Availability of more milk has
helped improve the nutritional level of children in the
household. This aspect was clearly articulated by women in
particular.
'
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Livelihood Outcomes

Project interpretation using SLA
Vulnerability Context

Livelihood Outcomes

Transforming Structures
& Processes

Semi-arid region.

Livelihood Strategies

External agenciesSir Dorabji Tata Trust,
Forest Department GoR,
Panchayati Raj Institutions,
Dairy Cooperative
Bhilwara unit.

Shocks
Droughts during 1999-2004.
Trends
Erratic rainfall.
Depleting groundwater
resources.
Low productivity of
non-descript breeds.

Village institutions in
place:
Goat development
Local paravets
Emphasis on HRD

BAIF's own network,
practices and processes.

Seasonality
Migration with sheep and
goats during prolonged
drought periods.

Silvi-pasture.

Higher productivity from
Sirohi off springs.
Improved health status of
animals.
Reduced mortality rates.
Control of herd size.
Increased income levels
from sale of male kids
(meat) and milk.
Improved nutritional status
of children.
Fodder security: Small and
large ruminants also during
drought periods.

Summarizing project interventions using the Continuum:
Village
institutions;
Breeder
association
-Village
Management
Committee
-Bakri Mitra.

Addressing
drivers of
vulnerability

Building
response
capacity

Breed
improvement
through Sirohi.
Silvi-pasture
models.

Managing
Climate risk

Confronting
impacts of
climate change

Breed upgradation/ improvement
offers opportunities for economically
and ecologically viable goat
production. These are profitable under
farming conditions as practiced along
the Aravalli hill ranges in Rajasthan.
The Sirohi breed is known for its dual
purpose (milk and meat), is tolerant to
stress and is best suited to the agroecological conditions of these hill
ranges where there is much scope for
silvi-pasture. These interventions, with
better management practices and
promotion of local institutions have
demonstrated a successful approach
to livelihood security during drought /
stress periods thus enabling
management of climate risks.
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Partner

ANTHRA
Andhra Pradesh

Indigenous Knowledge

Systems for Animal Health and Ethno-veterinary
Practices
Jammu &
Kashmir

The Project
Indigenous Knowledge (IK) plays an important
role in animal production and rural livelihoods. As
this body of knowledge seemed to be rapidly
disappearing and the impact of some of the
practices needed to be validated, an action
research on IK in animal health was initiated by
ANTHRA under the SDC/IC NGO Programme,
Andhra Pradesh between 1995 and 2003.
The hypothesis of the action research was that
sustaining IK within the communities had the
potential to strengthen livestock production,
which in turn would improve people's livelihoods.
The overall goal was to understand, analyze and
integrate the beneficial aspects of local
knowledge systems into on-going technical and
institutional processes. It was carried out in three
phases: (i) documentation and analysis of trends,
constraints, potentials of local practices and in
depth appraisal of ethno-veterinary knowledge,
(ii) validation, both in the field and laboratory, of
ethno-veterinary practices and development of
guidelines and parameters for application of
proven remedies and (iii) bringing the knowledge
into practice.
The action research was carried out in 3 distinct
agro-ecological zones of 2 Indian states - Andhra
Pradesh and Maharashtra. The selected districts
represent semi-arid tracts, forested hill regions of
the western and eastern ghats including the
adjoining coastal regions.
This case illustrates the work in the hilly forest
tracts of East Godavari district of Andhra Pradesh.
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Vulnerability Context
The East Godavari District is located in the North Coastal part
of the state of Andhra Pradesh. The district can be broadly
classified into three natural divisions - the Delta, Upland and
Agency or hill tracts. This district is part of the Utkal plain and
East Godavari Agro Ecological Region (AER 18.4) which is
hot, dry and sub-humid with deep, loamy to clayey coastal
and deltaic alluvium derived soils. It has medium available
water capacity and a length of growing period of 180-210
days.
Out of the 33 schedule tribes (Adivasis) in Andhra Pradesh, 27
inhabit the hill tracts of this district. Their main sources of
livelihood are agriculture, livestock rearing and collection and
sale of non- timber forest produce. Adivasis rear livestock
primarily to serve traditional needs - for agriculture, manure,
transportation and as an asset that is easy to en-cash in
situations of need. Consumption and sale of milk is a recent
development as traditionally, Adivasis do not milk their
animals. The average cattle population in a village ranges
between 100 to 400 cattle heads. Goat holdings range
between 100 to 200 goats (ANTHRA Reports,1992-2002).
However, recent data indicates a gradual decrease in livestock
resources since the early 1990s. This is attributed to high
morbidity and mortality arising from inaccessibility to
government veterinary health care services; expensive
medicines; lack of regular preventive health care and
extension services.

Livelihood Assets and Impacts of
the Project Interventions

The initiative of documenting, validating and disseminating
indigenous knowledge for animal health care resulted in
generating the following capitals:

Physical Capital
One of the issues highlighted by the traditional healers was
the growing scarcity of certain medicinal plants used in
treatments and the need to educate young generation farmers
on ethno-veterinary treatments. In response to this a
biodiversity park was established in Addateegala mandal. This
park has over 200 varieties of medicinal and fodder plants and
a medicine making unit, equipped with basic infrastructure to
produce herbal medicines.

Natural Capital
The biodiversity park is also a training and educational centre
for local school children, college students, as also students of
botany from nearby towns. The action research resulted in
1

PPR - peste des petits ruminants

In parallel with these trends, poverty alleviation and tribal
development programmes are introducing many cross-bred
animals into the area. These animals are not resistant to local
diseases and require more feed and fodder. Growing
incidences of new diseases such as PPR1 in goats, are also
being reported.
Fluctuations in temperature, rainfall and humidity also impact
animal health. On-going research indicates that climate
variability and change is likely to impact animal health in
several ways. It may lead to the spread of vector borne
diseases in new areas where animals may not have the
immunity and natural predators for the vectors may not exist.
Climatic effects may also bring about changes in arthropod
vectors and animal macro parasites, which are likely to
influence patterns of vector borne diseases. Impacts are also
expected on gastro intestinal parasites and liver flukes (FAO,
2008).

developing an extensive computerized database on medicinal
plants, diseases, treatments, contact details of traditional
healers, livestock rearers' perceptions on treatments, etc.
This data base was used to develop extension material in
vernacular languages and for trainings. During the action
research, a total of 61 disease conditions were documented.
They range from contagious diseases, diseases of the
digestive, respiratory, reproductive and urinary systems, to
skin diseases and simple surgical conditions. Over 1,200
treatments were documented for these diseases. From these,
ethno-veterinary practices for diseases of economic
importance were identified and examined through a process
of social validation. ANTHRA, together with a
multidisciplinary team of experts from the community,
various academics and scientific institutions developed a
protocol for validation. The social validation process included
disease and region specific plant indexing, ranking and
categorizing of treatments based on empirical information,
secondary literature review and field testing of select
treatments. Treatments for 10 commonly occurring diseases
were validated through such a process.

Social Capital
Traditional healers were identified and formed into local and
regional networks. They now have a membership of about
100 comprising both young and old practitioners. Some of
the traditional healers have been trained to function as
Animal Health Workers (AHW). Linkages have been
established between the AHW, traditional healers,
pastoralist groups and Adivasi Women's groups. This
facilitates promotion of validated herbal medicines,
ensuring continuous input and medical services to the
communities.
Regular meetings are held to promote cross learning as well
as capacity building on ethno-veterinary treatments in
different regions.

Human Capital
Since traditional knowledge is generally passed on from
father to son, emphasis was given to transfer of knowledge
to women by employing them as AHWs. They were trained in
disease identification, traditional remedies, analysis
parameters, criteria for validating treatments, health care
management, identification of medicinal plants, medicine
making and maintenance of case sheets of animals treated
for later research and analysis. Some AHWs were also
involved in validating documented herbal remedies.

Financial Capital
The regular use of ethno-veterinary treatments for common
diseases has increased the income at household level in the
form of increase in productivity due to decreased morbidity
and mortality, reduction of expenditure on medicines, visits
to hospitals and restocking livestock. Some trained AHWs
also earn a livelihood from production and sale of herbal
medicines.

Transforming Structures & Processes
A Technical Advisory Committee, comprising scientists from
research Institutions such as the Indian Veterinary Research
Institute (IVRI), Kottakal Arya Vaidya Shala and the Haryana
Agriculture University played an important role in the protocol
development and social validation. Their participation also
helped in mainstreaming indigenous knowledge into
education, research and practice in India. The findings from
the action research contributed to the inclusion of ethnoveterinary knowledge in the undergraduate curriculum.

Livelihood Outcomes
Over 600 animals were treated using field validated methods
with a success rate of 99%. However the relevance of the
social validation process goes beyond the immediate
beneficiaries as it establishes the validity of an indigenous
practice that can be used and propagated widely by the
communities themselves, saving valuable economic assets,
high out of pocket expenses on treatments as also providing a
livelihood to the healers and AHWs.

D

iscussions and PRAs conducted in 2007-08, eight
years after ANTHRA's direct involvement in the
area, to assess the extent of use of Indigenous
Knowledge revealed that women farmers regularly use a
range herbal medicines to treat their animals. They
have been learning these from the traditional healers.
The predominant cattle diseases they treat include Foot
Rot, Colic, Constipation and Bloat. In Goats, the
commonly occurring diseases are contagious ecthyma,
Foot rot, colic and constipation.
ANTHRA's ex post assessment also reveals a drastic
decrease in the number of maggot infested wound
cases as the injured animals are being treated
immediately.
The most common herbal medicines used today are
Ailanthus excelsa for treating colic in animals and
white diarrhea in poultry, Azadirachta indica mixed
with turmeric and salt for contagious ecthyma, mouth
lesions and skin conditions, a mixture of bark of
Azadirachta indica, Stychnos nux vomica and
Terminalia chebula to treat Foot Rot, Holarrheana
antidysenteric with Ragi to treat diarrhea and different
herbal remedies such as Ximenia american, Annonna
squamosa, panasa and Ocimum sanctum to treat
wounds. Fevers are treated combining Pergularia
daemia leaves and Terminalia chebula leaves and
administered as a bolus with jaggery.
The number of animals, (cattle, goats, poultry) has
gradually increased. The increase in goats and poultry
add to household food and incomes security (ANTHRA,
2008).

07

Project interpretation using SLA
Vulnerability Context

Transforming Structures
& Processes

Habitations in remote areas,
lack of access to facilities.

Structures

Technical Committee to
develop social validation
protocols.

Indigenous Knowledge

Systems for Animal Health and Ethno-veterinary
Practices

Shocks
Epidemics.
Forest Fires.
Trends
Increasing disease incidence.
Reducing fodder availability.
Reducing CPRs.

Processes
The social validation
protocols.

Seasonality
Seasonal diseases.
Worm infestation.
Water scarcity.

Livelihood Outcomes
Livelihood Strategies

Conservation and use
of medicinal plants &
fodder.
Promotion of IK in
animal heath.
Ecological agriculture.
Developing a process
of social validation of
ethno-veterinary
practices.
Networking of
different community
user groups.

Increased productivity of
livestock due to better disease
identification & management.
Increased nutrition due to
more livestock holding at the
household level.
Increase in income from
various sources.
Decrease in mortality &
morbidity among livestock.
Revival & recognition of
ethno-veterinary preventive
and curative practices/
treatments.

Summarizing project interventions using the Continuum:
Training to
AHWs &
community
based groups.

Addressing
drivers of
vulnerability

Networking
between different
community user
groups spreading
knowledge.

Building
response
capacity

Managing
Climate risk

Confronting
impacts of
climate change

Indigenous knowledge on animal
health and ethno veterinary
treatments can play a crucial role in
stabilizing livestock based livelihoods.
Based on evidence from social
validation it can be inferred that
ethno-veterinary methods using
locally available resources help to
build response capacity of the
community to manage risks including
future climate risks.

Theme 4 - Energy
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Partner
SERI programme & TIDE
Karnataka

Improved Ovens
for Charakha Reeling

The Project
Between 1997 and 2004, the Swiss Agency for Development and
Cooperation (SDC) supported SERI 2000, a programme to reduce
poverty through the generation of sustainable employment and
income in sericulture, directly and indirectly, for the weaker section
of the people, including women in the rural semi-arid areas of Andhra
Pradesh, Tamil Nadu, Karnataka and West Bengal. The key
interventions included: Promoting sustainable and eco friendly
methods to reduce crop failures and production costs during precocoon production activities and promoting technology
development towards addressing issues in productivity, job quality
and environment sustainability in post cocoon activities.
This particular case study analyses “Improved stove for Charakha
Reeling” which was one of the various technology based activities
supported by the programme implemented by Technology
Informatics Design Endeavour (TIDE), a national level NGO. The 5year project focused on developing energy efficient prototypes of
improved charakha and cottage stoves for processing raw silk and
promoting such ovens through an entrepreneurial network.
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Vulnerability Context
The sericulture industry is concentrated in the three South Indian states of Karnataka, Tamil Nadu and Andhra
Pradesh. The districts where sericulture (silk reeling as well as cocoon production) is a prominent source of
livelihood fall under the semi-arid region of Tamil Nadu Uplands and Plains (AER 8.3) which are hot, moist and
semi-arid with deep red loamy soils, low available water capacity and a length of growing period of 120 to 150
days. This region is characterized by high runoff resulting in severe soil erosion, coarse soil texture resulting in
drought like conditions during the crop growing period and nutrient deficient soils. The region receives an
average annual rainfall of less than 900 mm. The rural poor in these areas depend mostly on rainfed agriculture.
Low rainfall and poor quality of agriculture lands result in limited agriculture based employment opportunities.
Hence, rain-fed sericulture and silk reeling are important livelihood options for the small and marginal farmers.
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Vulnerability Context
The silk reeling industry in Karnataka uses 3 types of
bio-mass based stoves for post cocoon processing the Charakha, the Italian type stove and the
Ramanagaram stove. About 50% of the raw silk is
produced on such reeling devices. The Charakha
stoves use loose bio mass fuels but the Italian and
Ramanagaram cottage stoves use fuel wood leading to
degradation of the local biomass resources, depleting
carbon sinks and green house gas emissions. The
cocoons are boiled in water heated to 80OC using these
stoves. Because of low efficiencies, the stoves
consume high quantities of bio-mass fuel. They also
emit a lot of smoke causing health hazards.

Social Capital

Livelihood Assets and Impacts of
the Project Interventions
Physical Capital
TIDE modified the Charakha stove design, originally
developed by Prof. S S Lokras, to enable use of different kinds
of loose biomass fuels and mass production using pre
fabricated components. The improved Charakha stove helped
reduce the quantum of bio-mass used and provided a better
working environment. The design was developed in several
stages involving interaction, observations and field-testing
with local silk reelers.
During the project period, 2,057 improved Charaka stove
were adopted by 531 silk reeling units spread across 187
villages in Karnataka and Andhra Pradesh.

Natural Capital
The Charakha stoves use biomass fuel to generate thermal
energy to heat water, produce steam and for drying. When biomass is burnt various GHG are released into the atmosphere.
It is estimated that for every one kg of bio-mass burnt, 1.8 kgs
of CO2 is released into the atmosphere. Assessment studies
conducted by the Central Power Research Institute revealed
that the average thermal efficiency of the improved Charakha
was about 28%, in comparison to the conventional stoves
which is between 10 to 14%.

Local unemployed youth who had an interest and knowledge
of sericulture were formed into `entrepreneurial networks'.
The improved Charakha stoves were promoted through these
networks, formed at significant silk reeling clusters. Local
masons and fabricators, trained by TIDE, worked with the
entrepreneurial network at production centres. This approach
allowed integrated production, finance, installation,
maintenance and transportation of the improved stoves.

Human Capital
TIDE installed demonstration units at large silk reeling clusters
to highlight the benefits of the improved energy efficient
stoves. The positive results encouraged more reelers to adopt
the stove. Reelers who purchased the improved stoves were
also training in improving energy efficiency.

Financial Capital
In post cocoon activities, the major cost component (about
86%) is the cost of cocoons and labour cost for reeling. The
price of the cocoons depends on the quality and market
conditions and therefore reelers have limited opportunity to
reduce these costs. Biomass fuel accounts for about 4.3 % of
the total cost. Any reduction in this has a positive impact on
the net income of the reelers.
The reduction in biomass fuel expenses and the increase in
incomes due to marginal improvement in the quality of silk
yarn have resulted in higher net returns from silk reeling,
estimated at Rs 2,000 to 2,500 per reeler per annum. The use
of an entrepreneur driven approach to promote the charakhas
not only led to its wide dissemination but also provided skills
and livelihoods to a wide range of stakeholders-fabricators,
masons, silk waste buyers, fellow reelers, construction
material suppliers, equipment suppliers, etc.

Transforming Structures & Processes
As a large population of poor depend on silk production, the
Central Silk Board was entrusted with the overall responsibility
of developing the silk industry covering all sericulture activities.
To improve the cost of production of raw silk the central and
state governments started to focus on developing newer
technologies. In Karnataka the Department of Sericulture
initiated The Karnataka Sericulture Project in 1980. During the
8 year project period, infrastructure and services to all
sericulture activities were established, increasing the raw silk
production from 2,900 tonnes to 4,700 tonnes. Based on these
experiences the National Sericulture Project was initiated in 17
states in 1989 supported by the World Bank and SDC. Aspects
of increase in productivity, quality and production were
addressed by this project. It was during this period that
economic stoves for silk reeling were introduced in the four silk
producing states of Karnataka, Tamil Nadu, Andhra Pradesh
and West Bengal through subsidy schemes for installation.
Further technological improvement led to the promotion of the
Charakha stoves through the Catalytic Development
Programme between 1998 to 2001 which aimed at technology
adaptation and investment generation linked to self employment. The SERI 2000 programme (1997 04) supported
by SDC was going on simultaneously.

V

enkatagirikote, a small village adjacent to Chintamani
town, Kolar district (Karanataka), comprises about 250
to 300 households. About 85 households are engaged in silk
reeling as a primary occupation. About 200 Charakha stoves
are operated on a regular basis with an average of 2 stoves
per household. The main biomass fuels used for silk reeling
are groundnut husk and eucalyptus leaves. TIDE introduced
the energy efficient stove with support from the SERI 2000
programme and a scheme of the Department of Sericulture,
Government of Karnataka. A demonstration unit was set up in
the village in March 2001. Since then about 90% of the
reelers have adopted the improved stove. TIDE estimates
that the cumulative monetary saving due to the interventions
in this village is about Rs.16 lakhs till date.

Livelihood Outcomes
The primary thrust of the project was on improving energy
efficiency and an improved working environment for the silk
reelers. It also led to improved incomes through savings in fuel
costs and created employment opportunities for unemployed
youth in fabrication activities.
A large number of children and women are employed in silk
reeling which cause a number of health problems due to smoke
emissions, unfavorable posture for long hours, and exposure
to direct heat. The improved design, coupled with the reduction
in use of bio-mass fuel led to improved working conditions.
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Project interpretation using SLA
Drought prone area.
Few opportunities for
agriculture.
Few other employment avenues.

Transforming Structures
& Processes
Structures
The Karnataka
Sericulture Project.
National Sericulture
Project.
Catalytic Development
Programme.
SERI 2000 programme.

for Charakha Reeling

Trends
Rising cost of production.
Declining returns from
silk reeling.
Seasonality
Closure of small and
medium reeling units for
75 to 100 days a year due
to lack of economic
viability when cocoon
prices are high.

Processes

Summarizing project interventions using the Continuum:
Improved energy
efficient silk
reeling stoves &
promotion
through
entrepreneurial
networks.

Addressing
drivers of
vulnerability

Improved Ovens

Improved energy
efficient silk reeling
stoves and promotion
through
entrepreneurial
networks.

Promoting energy
efficient, bio-fuel
driven stoves
contributes to
GHG reduction.

Building
response
capacity

Managing
Climate risk

Confronting
impacts of
climate change

The improved design of the Charakha stoves contributes to increased energy
efficiency and provides for better working conditions. It also helps to reduce GHG
emissions to an extent.
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Partner
M.S. Swaminathan Research
Foundation (MSSRF)
Tamil Nadu

Ecological Rehabilitation
of Coastal Areas: Establishing Mangrove and
other Coastal Vegetation as Bio-shields

Jammu &
Kashmir

The Project
Tamil Nadu has a coastline of 950km. Extensive
mangrove wetlands are located in two places Pichavaram (1,350 ha) in Cuddalore district and
Muthupet (12,000 ha) in Thanjavur district. These
mangroves are a multiple use ecosystem, which
perform a number of protective, productive and
economic functions to sustain the ecological and
livelihood security of the coastal communities.
However, due to both human and natural factors these
mangroves forests are degrading fast. As per remote
sensing data, in 1996 the extent of mangrove
degradation was 54% in Pichavaram and 79% in
Muthupet. People belonging to 43 hamlets of 21
revenue villages in Pichavaram and Muthupet
mangrove wetlands depend on this resource and more
that 50% of them belong to the traditional fishing
community. Cattle owners also use this resource for
fodder.
In view of this, MSSRF implemented a project to
develop and demonstrate models of community based
bio-shield with mangrove and other coastal vegetation
as a tool to mitigate the impact of natural calamities
such as cyclones, storm surges and tsunami.
This particular case looks at interventions in the VellarPichavaram-Coleroon estuarine region in the
Cuddalore district, Tamil Nadu, India. The Pichavaram
Mangroves occupy an area of about 1400 ha located in
the middle of the Vellar-Pichavaram-Coleroon
estuarine complex. This area is connected to the Vellar
estuary in the North and the Coleroon in the south
through backwater canals.
The objectives of the project are to restore the
mangrove forests of Vellar-Pichavaram-Coleroon
estuarine region by: (i) enhancing capacity of local

Himachal Pradesh

Chandigarh
Punjab

Uttarakhand

Haryana

Uttar
Pradesh

Rajasthan

Madhya
Pradesh

Gujarat
Daman & Diu
Dadra &
Nagar Haveli

Arunachal
Pradesh

Delhi

Maharashtra

Sikkim
Bihar
Jharkhand

Chhattisgarh

Assam
Megha
Laya

West
Bengal

Nagaland
Manipur

Mizoram

Tripura

Orissa

Andhra
Pradesh
Goa
Karnataka

Kerala

Tamil
Nadu

Project Location

community, women groups, fisher folk and farmers organizations, elected
local government (Panchayat), government agencies and NGOs to raise
and sustain mangrove and other coastal vegetation as bio shields and (ii)
linking the bio shields to livelihood security of the coastal community
through participatory analysis and action.
The key project interventions are to:
Develop a restoration technique to revive, regenerate and maintain
the mangrove forests.
Develop non-mangrove bio-shields for the coastline which would
also have economic value.
Create sustainable livelihoods through fishery and non-farm based
enterprises.
Integrated Mangrove Fishery farming.
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Vulnerability Context
The Pichavaram and Muthupet Mangroves and associated
wetlands act as a barrier against cyclones, wave erosion and
prevent entry of saline water inland during storm surges. They
also act as a buffer against floods. The estuarine waters
provide nursery grounds for a number of commercially
important fish, prawns, crabs and molluscs. Apart from this,
the mangroves provide wood products (timber, wood poles,
and fire wood) and non-timber forest produce like honey, wax,
fodder and thatching material for the communities living in
the area. These mangrove wetlands have been declared as
reserve forests and are managed by the Tamil Nadu Forest
Department.
These wetlands fall in the North Tamil Nadu plains (coastal)
Agro-Ecological zone (AER 18.2) characterized by hot, semiarid weather, deep loamy to clayey, alkaline coastal and deltaic
alluvium; medium available water capacity and a length of
growing period of 90 to 120 days. The limitations in this
region are-poor drainage coupled with limited oxygen
availability leading to increased soil salinity affecting crop
yields. The wetlands are subjected to constant changes in
salinity due to the daily inflow and outflow of tidal water
coupled with seasonal fresh water discharge. This area is also
prone to floods and cyclonic weather during the retreating
monsoons.
Apart from this, shoreline changes during the past two
decades indicate that there is a threat to the mangrove
wetlands due to: (i) siltation which has caused the formation
of mud flats in the backwaters; (ii) the continuous erosion of
the beach that separates the mangrove wetlands from the Bay
of Bengal (estimated at a rate of 12m per year), which may
directly expose the mangroves to the sea in the future; and (iii)
the formation of sand pits at the mouth of the mangrove

wetlands and river
Cooleroon, which reduce
the amount of tidal water
flowing into the mangrove
wetlands, impacting both
the mangroves and the associated fish resources.
Ecological studies carried out by MSSRF from 1993 to 1995
revealed that the incorrect management system (clear felling
in coupes with a rotation period of 20-25 years) followed by
the Forest Department of the British government from 1930 to
1945 and the Tamil Nadu Forest Department from 1950 to
1970 triggered a chain reaction leading to the development of
hyper-saline conditions and changed the topography to
“trough shaped” in clear felled coupe areas. This led to
stagnation of tidal water and high salt deposition, creating a
lethal environment for mangrove survival, leading to a severe
degradation of resource in Pichavaram. Other reasons that
added to the degradation of mangroves were excessive
grazing by cattle during the rainy season, unconventional
fishing methods adopted by some Adivasi families in the area
and some anthropogenic factors like the reduction in fresh
water flow.

Livelihood Assets and Impacts of
the Project Interventions
Bio-shields being restored and promoted in the project
comprise mangrove and non-mangrove types. The
mangroves are located in the estuarine waters approximately
2 km from the sea. The elements of the non-mangrove bioshield are sand dune restoration and stabilization with
vegetation and multispecies plantation. These are located on
the beach.

Physical Capital
Mangrove restoration: MSSRF demonstrated a restoration
technique wherein a network of drainage channels was linked
to the existing natural drainage line. This prevented
stagnation of tidal water and helped to reduce soil salinity.
Based on the results, the same techniques were implemented
in 8 hamlets of Pichavaram and Muthupet wetlands.

Non-mangrove bio-shields: Small sand dunes were restored
for a length of 800m in the MGR Thittu village on a 2,300m
coastal stretch. The dunes were built to 1m height and
stabilized using sand binding creepers like Ipomea pescarprae and Spinifex sp. The dunes were expected to grow
naturally, thereby being stronger. Multi-species plantations
were raised behind the dunes.
In addition, technology of sea water fish farming, integrated
with mangrove plants, was developed as a model on a 2 acre
farm. The objective was to explore this as a livelihood option
on lands that are left fallow due to salinity. The major
advantages from this include zero power usage since tidal
waves are used as a water source and the integration of
mangroves, not only to protect the farm but also to allow for
multi-species culturing.

Natural Capital
Mangrove restoration: An area of 625 ha was restored, 5.5
million saplings were planted and 2,720 ha was under
protection till May 2003.
The restoration technique enabled tidal water to flow in and
out of the degraded area freely, resulting in decrease in
salinity and increase in soil moisture, thereby increasing
growth of the new seedlings planted and regeneration of the
existing mangroves. GIS Data on mangrove health before
1996 and after 2002 restoration activities revealed constant
increase.
Non-mangrove bio-shield: The 2004 tsunami prompted the
project to redesign existing Casuarina shelterbelts on the
beach. A new type of bio-shield using multiple species of
plants with better economic significance to the communities
was developed. It has four components: it does not disrupt
coastal ecological processes; breaks wave height and
intensity at different levels; recharges ground water; and
addresses livelihood security. This multispecies bio-shield
on the coastline will reduce devastation caused by big waves
and provides alternative sources of income.
The non-mangrove bio-shield plantations have been raised
in 3 villages on the beach area. The survival rate of the trees
in these plantations ranges between 68 to 80%. The impact
of this is not yet known as the work has just been initiated.

Department and other stakeholders. The VMC also manages
the non-mangrove bio-shields wherever both interventions
exist. The collective action through the VMCs enabled the
communities to collaborate effectively with the Forest
Department. The traditional panchayat, which are local
institutions dealing with social issues, was represented in
the VMC.
In order to promote sustainable livelihoods the project also
organized the communities into 85 self-help groups of men
and women with 815 members belonging to the poorest
sections of the society.

Human Capital
There has been extensive capacity building by the project for
technical knowledge - the management of mangroves, sand
dune restoration and stabilization, fishery, agriculture and
micro-enterprises and in effective micro-planning,
leadership and functioning of VMCs.
Some of these trainings have helped the community to
secure an income from fishing in spite of many adversities
such as the impacts of the tsunami, early closure of the sand
bar opening, reduction in fresh water inflow to the wetlands
and mechanized fish farming in the sea.

Financial Capital
Restoration of the mangroves and trainings on management,
fish farming techniques and other livelihood options have
enhanced the incomes of the communities.

Transforming Structures & Processes
After Restoration

Social Capital
To sustain investment in the mangrove restoration, the
concept of Joint Mangrove Management was developed and
introduced in 8 villages. This involved the formation of
Village Mangrove Councils (VMC) at community level
(including traditional and non-traditional fishermen and
farming communities), which would manage the mangrove
forests in partnership with the State Forest Department. The
programme aimed to build capacities of the communities as
well as the Forest Department to restore, conserve and
sustain the mangrove wetlands through participatory
analysis and action.
The VMC is responsible for micro-planning and managing
the mangrove units identified for use, generating and
utilising corpus funds as well as liaising with the Forest

The strategy of building linkages between communities and
the Forest Department proved effective not only to
mainstream the restoration model in Tamil Nadu but also
extend the same to states such as Andhra Pradesh and
Orissa.
The tsunami triggered the Revenue Department to sanction
the multi-species integrated bio-shield model on revenue
lands along beach shores since the traditional Casuarina
shelterbelt does not address issues of livelihood and
ecological security.
The Ministry of Environment and Forests has included this
model as one of the strategies for conservation and
sustainable management of mangroves in its National
Mangrove Action Plan.

Livelihood Outcomes
Coastal wetlands play an important role in the economy of
this region as nursery grounds for a number of commercially
important fish resources. They also play a protective
function acting as a barrier against cyclonic storms, prevent
coastal erosion and are a habitat for a variety of wildlife
including a reservoir of biodiversity for smaller organisms.
Some of the achievements of the community-based
scientific restoration and conservation activities are:
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The raised awareness levels, coupled with
training, have enhanced the capacities of the
communities to better manage mangroves,
which in turn strengthens their resource base.
The 2004 tsunami also contributed to the
community's appreciation of the importance of
the mangroves.
Institutional linkages have been effectively
developed. The VMCs promoted in the project
now have linkages with the Tamil Nadu Forest
Department and thereby access financial as
well as technical support.
Anecdotal evidence shows that shell fish
(crabs, prawns etc.) have increased in the
mangrove and adjoining estuarine
environment. The household income levels
have increased owing to good growth of
mangroves as well as other technologies, such
as crab fattening. However, the availability of
sea fish in the estuarine waters has dropped,
which can be attributed to the closing of the
sand bar opening and the tsunami.
The integrated mangrove fishery - farming
technology, developed and standardized

during the project, was found to be beneficial for small and
marginal farmers as it is ideal for saline soils that are not suitable
for agriculture; uses tidal power and integrates mangroves not only
to protect the farms but also support multi-species aquaculture.

Pichavaram mangroves
2002

1986

Mangroves

Project interpretation using SLA
Vulnerability Context

Livelihood Outcomes

Transforming Structures
& Processes

Prone to high salinity,
cyclones, floods during
retreating monsoons.

Livelihood Strategies

Structures

Acceptance of
technologies/models
developed through project
and mainstreaming by
government in non-project
areas and other states.

Shocks
Tsunami 2004.
Cyclones and floods.
Trends
Increasing soil salinity.
Reduced inflow of
fresh water.
Reducing sea water fish
resource.

Processes

Effect of tsunami has
enhanced this collaborative
effort.

Seasonality
Early closing
of the sand bar opening.

Joint management
model for access to
resources & support.
Collaboration with
Government
departments from
initiation of project.
Focus on multiple
livelihood needs.
Technologies to
sustain livelihoods.

Raised awareness in
community to manage and
conserve mangroves.
Increased income from shell
fish resources.
Strengthened institutional
linkages between
communities and Forest
department.
Development of integrated
mangrove fishery farming
technology.

Summarizing project interventions using the Continuum:
Training on fish
farming and
other livelihood
options.

Addressing
drivers of
vulnerability

Formation of
VMC to
manage
mangrove
forests.

Building
response
capacity

JMM and multispecies bio-shield
models and
integrated
mangrove fishery
farming
technologies.

Managing
Climate risk

Confronting
impacts of
climate change

A scientific, yet community
based restoration and
conservation of mangroves
(through the canal method)
along with other non-mangrove
bio-shield methods helps
secure livelihoods. It
simultaneously serves as a bioshield against fluctuating pH
levels in estuarine waters and
controls the velocity of tidal
waves and flooding.
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Partner
Keystone Foundation
Tamil Nadu

Improving Livelihoods
of Indigenous Communities in the Nilgiri
Biosphere Reserve

The Project
Keystone Foundation's NRM programme, partly supported by SDC/IC
NGO programme has 4 main facets - forest based livelihoods,
biodiversity conservation, water resource management and reviving
traditional agriculture systems. The NRM programme was initiated in
1995 in the Nilgiris Biosphere Reserve (NBR) and works with 6
different indigenous communities (henceforth `Adivasis'). The
objectives of this ongoing programme are:
To improve livelihoods of Adivasi communities of the NBR,
particularly the honey hunters and collectors of Non-Timber
Forest Produce (NTFP).
To conserve forest biodiversity through ecological monitoring of
NTFP, sustainable harvesting systems and technology, trade and
value addition.
To study communities and their water management systems in
hill areas and implement small drinking water projects.
To conduct research and revive traditional agriculture systems
towards improved food security and household nutrition of the
indigenous communities.
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Vulnerability Context
The Nilgiri Bioshpere Reserve (NBR) is a contiguous unit of dense forest located in south-west India at an altitude ranging from
300m to 2,623msl. It is a part of the Western Ghats spread across three southern states of India-Kerala, Tamil Nadu and Karnataka.
The NBR includes two of the ten bio-geographical zones of India. Also, it is one of the world's biodiversity hotspots with six
protected areas located within it.
The NBR falls in the central and south Sayhadris Agro Ecological Region (AER 19.2) which is a hot, moist, sub humid region with
deep loamy to clayey red and lateritic soils, low to medium available water capacity and a length of growing period of 120 to 270
days. The soils in the NBR are generally deficient in plant nutrients and are acidic. However, they have a high capacity to
regenerate. The climate is tropical and marked by heavy monsoons. The rainfall varies from 4,600mm in the western ranges to less
than 800mm in the eastern ranges. The eastern and northern ranges suffer from drought conditions with a few showers from the
south-east monsoon. The average temperature in the NBR ranges between 10 - 30OC. Regions located in the upper reaches
experience sub-zero temperatures and suffer from frosts during the winter months.
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Vulnerability Context
The NBR is home to several indigenous communities who are
dependent on the natural resources for their livelihood. The
forests and abundant water sources of the NBR are the
fountainhead for the plains below. However, tea and coffee
plantations have replaced the native vegetation in large areas.
Commercial plantations of exotic tree species have replaced
grasslands while many wetlands, that are rich in bio-diversity,
have been converted into vegetable fields. Un-controlled growth
of tourism has led to rapid changes in the land use and over
exploitation of resources such as water. Many migrant workers
have come into the region to cater to these new economic

activities, leading to the socio-economic marginalization of the
indigenous communities and the collapse of several communitybased systems for natural resource management.
The reduction in the biodiversity has a direct impact on the
population of native bee colonies. Deforestation and replacement
of indigenous forests by commercial plantations have reduced
the availability of NTFP impacting livelihoods of the Adivasis.
There are also issues related to access and ownership of
forestlands.

Natural Capital

Livelihood Assets and Impacts of
the Project Interventions
The interventions ranged from improving the livelihoods of
traditional honey hunters to overall conservation and
management of natural resources in the region. This helped in
generating the capitals discussed below:

Physical Capital
Wild Bee Honey Hunting and Beekeeping: As collection and
sale of Rock Bee honey was a major occupation of many Adivasi
communities, a honey purification and bottling plant has been
established. Honey is purified, bottled and sold under the brand
name “Last Forest Natural Products”. Certain sections of the
local communities also practice apiculture and the project has
given them box hives.
Market links: Infrastructure in the form of a chain of shops - “The
Green Shops”, has been set up. They sell a wide range of
products grown or produced by the local communities.
NTFP and Post-harvest technology: Six production centers have
been set-up to add value to agricultural and forest produce
collected by the Adivasis. It is at these centres that the various
products are collected, stored, graded and packaged to enhance
their value.
Soil and Moisture conservation measures: In-situ soil and
water conservation works such as trenches, bunds, poly-lined
tanks and micro-irrigation on a large scale has enabled several
Adivasi households to store water and also irrigate their fields
and nurseries.
Water conservation: To overcome the negative impacts of land
use changes in the dry parts of the NBR, key natural watering
holes and points (such as tanks, swamps, streams located near
villages) were either deepened or revitalized. In some places new
wells were dug. High-density poly-ethylene pipes fitted with taps
were laid from these sources up to the villages to provide water
for drinking and irrigation.

Resource assessment studies were undertaken in 5 zones from
where significant amounts of NTFP and wild bee honey are
harvested. Based on the findings, a strategy for sustainable
NTFP harvesting and value addition was developed to ensure
good economic returns to communities while also ensuring the
conservation of the natural resource base.
Community based ecological monitoring of forest produce,
particularly wild bee honey, is undertaken at regular intervals.
The results are used to arrive at seasonal sustainable harvesting
plans.
The Adivasis have been encouraged to bring back 60 to 70% of
their land under mixed cropping comprising food and
commercial crops. To support this, seed banks have been set up
in all the project villages. Horticulture and tree species
providing NTFP are raised in village level nurseries for local use.
The state Forest Department also purchases saplings from these
nurseries and plants them in other degraded areas of the NBR.

Social Capital
A Tribal Advisory Committee comprising villagers who practice
diverse traditional occupations meets on a regular basis to
develop work plans, future strategies and share information on
current issues.
The production centres are managed by small groups of
enthusiastic women. Each centre has democratically elected
leaders and an accountant selected for numerical skills.
Marketing is handled by the Enterprise Development wing of
Keystone that has also developed a network of dealers and
suppliers.

Human Capital
Based on the natural resource base, traditional occupations and
the needs of the people, several training programmes have
designed and conducted. Ecological monitoring, resource
assessment and mapping was one of the important skills
imparted.
Women and youth employed at the production centres are
trained in value addition to NTFPs and other products. The group
is also trained in accounting and management skills. Village
members are constantly being trained to shoulder more
responsibilities.

Saroja - Irular woman- Production Centre Manager

Financial Capital
The market links for the sale of value added products has helped
substantially increase income levels of Adivasi households. In
addition, agroforestry and revival of mixed cropping have also
contributed to overall household income.

Transforming Structures & Processes
Linkages between communities and the State Forest
Department, district administration, market distributors and
scientific and research institutes in India and abroad have been
promoted and strengthened.
The biodiversity conservation, forest based livelihood and
enterprise development components have been recently
clubbed to form the NTFP Network Programme. It is now a part
of a collaborative network of non-governmental and community
based organizations in South and South-East Asia that seeks to
strengthen the capacities of forest dependent communities for
sustainable management of natural resources. Such linkages
bring the best global knowledge and expertise to strengthen
local and traditional livelihoods of the indigenous communities
of the NBR.

Livelihood Outcomes
Regular ecological monitoring and resource assessment studies
with community involvement lead to sustainable extraction of
honey, thereby not only securing livelihoods of the indigenous
communities but also ensuring continued existence of
economically important tree and wild bee populations.
The revival of mixed cropping and agroforestry has helped to
diversify and provide multiple sources of income during periods of
stress and/or drought.
Establishment of the production centres and streamlining sale of

Individual
Orientation
e.g. visions,
aspirations

Inner HumanSpace
e.g. integrity,
identity,
selfishness/
compassion

Emotional Base
e.g. memories,
attachments

Inner realities

Family
Orientation

e.g. ancestors,
caste, social
status

Collective
Orientation
e.g. religion,
tradition,
world views,
education

Family Space
e.g. gender
relations,
solidarity

Socio-economic
Space
e.g.-systems
of co-operarion,
community,
organisation

Knowledge and
Activity Base
e.g. technology,
experience, skills

Physical Base
e.g. natural
resources,
assets
Outer realities

The Nine square mandala was constructed with
members of the Tribal Advisory committee
promoted by Keystone Foundation for over 10
years. The purpose was to gain insights into
their perception and involvement in scientific
processes like resource assessment studies,
ecological monitoring, post har vest
t e c h n o l o g y, p l a n n i n g a n d s t r a t e g y
development. The interaction brought out the
fact that the interventions have not only
improved livelihoods but the involvement in
making harvesting plans, awareness and
knowledge of sustainable harvesting,
marketing, value addition is a source of pride
for the community and also provides them a
sense of security.

I

have studied till the eighth
standard. I am the manager
of Banglapadigai Production
centre. We are a group of 12
women who run this centre. We
procure both NTFPs and
agriculture produce brought by
the Adivasis in the area. Our
centre adds value to
G o o s e b e r r y, P o o c h a k a i
(Sapindus emarginatus),
Phoenix grass, Silk Cotton,
Pepper, Coffee, Lime, etc.
We have also been trained in
making mattresses using silk cotton fiber, cushions, paper bags
and envelopes. We are now being trained to market our produce
locally. Life was tough earlier. We either worked in our fields or
worked in the tea/coffee estates or had to sell our NTFP at very
low rates to traders. Now, because of the production centre, we
are able to earn better than before and are also able to pay for
medical and health check-ups and facilities. We all feel very
happy when we make a profit and get a bonus on the products we
make.
Because I have been trained to make so many different products
and know where to sell them, I am confident I can make a good
living even if this procurement centre is not there.

NTFP provides employment opportunities and assured income by
improving knowledge and skills of the communities.
Increased income has improved health and living conditions of the
Adivasis.
Regular monitoring and impact assessment of various project
interventions have resulted in improved awareness levels amongst
the community about the endangered species, overall forest
protection, ways to control fire incidences and sustainable
harvesting of NTFP.

9 Square Mandala
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Project interpretation using SLA
Vulnerability Context

Degradation of forest
cover.

Trends
Deforestation.
Changing landscapes.
Reducing water
retention capacity of land.

of Indigenous Communities in the Nilgiri
Biosphere Reserve

Seasonality
Variations in NTFP
and honey production.

Improving Livelihoods

Livelihood Strategies

Structures

The Green Shops chain
and production centres.
NTFP network programme,
NTFP exchange programme.

Shocks
Forest fires.

Livelihood Outcomes

Transforming Structures
& Processes

Processes

Regular ecological
monitoring and resource
assessment and Organic
Market Development.

Revival of mixed
farming systems.
Ecological monitoring
& resource
assessment.
Enterprise
development.

Sustainable harvesting of
NTFP & Wild honey.
Increase in income resulting
in improved health and
living conditions of Adivasis.
Revival of mixed farming
systems & agroforestry.
Ecological monitoring
resulting in biodiversity
conservation.
The establishment of
production centres and
streamlining the sale of
NTFP.

Summarizing project interventions using the Continuum
Establishment
of Production
centres and
Green shops.
Revival of
mixed cropping
and agroforestry.

Addressing
drivers of
vulnerability

Involvement of
communities in
resource
assessment &
ecological
monitoring.

Building
response
capacity

Ecological
monitoring,
resource
assessment
and appropriate
harvesting plans.

Managing
Climate risk

Confronting
impacts of
climate change

Community based analysis and planning in the form of ecological monitoring and resource assessment is not
only conserving the vulnerable natural resource base but is building the response capacity of the indigenous
communities to plan and harvest produce in a sustainable way. This ensures continued productivity of
economically important flora and fauna as well as livelihood sustainability. In addition, the data generated from
long term research on flora and fauna will help in better understanding of climate change impacts on forest
ecosystems thereby contributing to development of adaptation strategies to mitigate climate risks.

Theme 6-Drought Proofing
Partner
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The Drought Proofing Programme

The Project

Jammu &
Kashmir

The Drought Proofing Programme (DPP) was implemented by the
Himachal Pradesh
Kutch Nav Nirman Abhiyan and monitored by the Joint Cell setup
Chandigarh
Punjab
under the chairmanship of District Collector, Kachchh. This collective
Uttarakhand
Haryana
Arunachal
effort involving 30 village communities, 14 NGOs and 4 setus (local
Delhi
Pradesh
nodal agencies) was launched in 2003, to revive people's initiative in
Sikkim
Uttar
Rajasthan
Assam
Nagaland
Pradesh
managing droughts so as to reduce dependence on drought relief and
Bihar
Megha
Manipur
strengthen sustainability of drought mitigation efforts . Ministry of
Laya
Jharkhand
Mizoram
Rural Development, Government of India, Department of Rural
West
Madhya
Gujarat
Bengal
Pradesh
Development, Government of Gujarat and SDC support this effort.
Tripura
Chhattisgarh
Diu
The main objective of the Programme is to reduce dependency of Daman &Dadra
Orissa
Maharashtra
&
Nagar Haveli
village communities on government sponsored drought relief works
and subsidies. The focus is on ensuring the availability of drinking
Andhra
Pradesh
water through water harvesting structures to recharge aquifers;
Goa
fodder security through grassland development and the
establishment of fodder banks; and food security from irrigation
Karnataka
dams that irrigate 50-300 acres of land. These are complemented
through improved capacities of the community to develop, augment
Tamil
Nadu
and manage their resources, and active decision-making of women
Kerala
and vulnerable families in the process.
The project area is spread over eight talukas in the Kachchh district of
Gujarat. The district has been divided into three zones to facilitate implementation of the project: West (Abdasa, Nakhatrana, Mandvi
talukas), Central (Bhuj, Mundra talukas) and East (Anjar, Bhachau, Rapar talukas).

Project Location

Vulnerability Context
Kachchh is the western-most district of Gujarat state, bordering Pakistan in the North and is the second largest district in the country covering
about 24% of the total geographical area of the state. A significant area (about 56% of the region) is under the saline deserts of the Great Rann of
Kutch and the Little Rann of Kutch and the region is situated in a highly seismic zone. Even though the region is characterized by arid climatic
conditions, ecologically, it supports very rich diversity of different habitats including saline lands, grasslands, arid forests, coastal and marine
areas and mangrove forests.
The district falls under the agro-ecological region of Western Plain, Kachchh and part of Kathiawar Peninsula, which is described as a hot arid
eco-region. The DPP project area (agro-ecological subregions 2.2 and 2.4) is characterized by low available water capacity and length of
growing periods varying from less than 60 days to 60-90 days.
As per the Irrigation Commission's (1972) criteria, the region is categorized as a chronically drought prone area with an average annual rainfall
of 300mm and a long-term average of 13 rainy days. There were six drought years in Kachchh during a period of 12 years from 1991-2002.
The region demonstrates multiple vulnerabilities to climate events such as rainfall variability (distribution, rainy days, yearly variations, intrayear dry spells), frequent cyclones, inundation due to sea level rise, among others.

Transforming Structures & Processes
The Government of India, Ministry of Rural Development and the
Government of Gujarat, in partnership with the Abhiyan network,
took forward the drought proofing initiatives undertaken by
Sahajeevan and Kutch Mahila Vikas Sangathan through the special
Swarnajayanthi Gram Swarojgar Yojana (SGSY) pilot
programme. The objective was to demonstrate the significance,
relevance and viability of generating immediate as well as longterm employment opportunities through drought proofing efforts
that would support their traditional livelihoods based on dryland
agriculture and animal husbandry.
The initiatives for strengthening of knowledge and human
resources can be traced back to the 2001 earthquake in Gujarat that
led to development of the concept of setus (Bridges) by Abhiyan.
The setus (though autonomous in their functions, however, are not
yet legally registered institutions), are the nodal centres for
information collection and dissemination and coordination across
diverse agencies and institutions. Initially, the setus managed relief
works but there was a gradual transition from this to rehabilitation
and, subsequently, to development. In DPP these were nodal
agencies for a cluster of 10-15 villages. Their role included capacity
building of panchayat for local self-governance and
institutionalizing village development funds with gram panchayats,
setting up information kiosks and facilitating social processes for
developmental programmes on natural resource management
undertaken by participating voluntary organisations in the Abhiyan
network. The setus encourage the NGOs to become knowledge
facilitators for the communities.
Linkages with extension agencies and departments of the
Government of Gujarat and other external agencies including credit
institutions, have been established to access support from various
programmes for drinking water and sanitation and for promoting
and strengthening livestock production and dairy, including

marketing of milk. These initiatives are gaining acceptance at the
community level and their support is helping develop further their
livelihoods assets.

Livelihood Outcomes
The first phase of the programme has generated adequate confidence
amongst the communities and the participating organisations that
decentralised water management is possible and sustainable. It has
helped generate a mass awareness amongst the community and
empowered them to come up with self-sustaining solutions for their
water, food and fodder problems. Many villages not covered in PhaseI have decided to undertake similar activities, helping to replicate the
concept in other villages. The phase has also generated lessons that
help future planning.
The landless and the poor including the socially marginalised, in the
project villages, have also benefited through interventions e.g.
employment generation, pastureland development and animal
husbandry.
Traditional mixed cropping practices are gaining prominence once
again amongst the farmers. Based on available precipitation and the
cropping season, farmers diversify crops from more water intensive
to less water intensive ones or vice versa.
Revival of kaalar and promotion of the community fodder bank has
benefited the animal husbandry system. Improved and well managed
pasturelands have helped to overcome fodder shortage and ensured
equitable distribution in the villages.
Participatory irrigation management system is gaining in strength.
The various NRM interventions, in general, have helped to
consolidate and increase productivity levels in good years (normal to
more than normal rainfall) so as to serve as a buffer in lean periods.
Introducing participatory processes' have helped the village
communities to realise the relevance and significance of contribution
and cost sharing principles for effective management and
maintenance of community assets. Some norms and mechanisms
have been worked out for collection and use of people's contribution
towards these assets. For example, 10 - 25% of the total cost is
collected as people's contribution and deposited in a fund called Lok
Phada Vandol' for maintenance of assets created.
'

As opposed to direct financial aid in drought relief, there is no
provision for direct financial support in drought proofing. Instead,
support is extended for both individual as well as community
efforts for developing natural capital assets that secure livelihoods
and which in turn increase overall household income. However,
financial gains vary from year to year depending on production
levels that is influenced by climatic conditions, specifically rainfall
in the calendar year.

'

Financial Capital

In Kachchh, during a good year fodder is available in abundance.
Taking advantage of the good monsoon last year, 10 of the
drought proofing villages decided to revive their traditional
method of fodder storage.
Moti Sudaddhro is one of them, located in Abdasa Taluka. It is a
multi-caste village. Earlier, for fodder during scarcity, the
community had to go to Naliya with their bullock carts and wait
for hours, often coming back with very little fodder. Today, with
the setting up of the Kaalar in this village most families have a
buffer stock to last for at least a year.
A group of 45 farmers contributed to the building of the
community Kaalar of 742 tons, which can take care of nearly
350 cattle for six month during the lean season. The group has
members from all the castes in the village. Each member has
contributed to the Kaalar on the basis of the number of cattle
registered.
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Livelihood Assets and Impacts
of the Project Interventions
The government spent a significant amount in the form of relief, which in
many years was more than the planned development outlay for the
district. The focus of drought relief was to provide short-term succor to
the village communities in order to survive under scarcity of water, food
and fodder (Pastakia, 2004). This created increased dependence of people
on the state, undermining the self-sufficiency of the region and
diminishing their adaptive capabilities. These relief works were also
characterized by massive leakages and wastage of scarce resources.
Drought proofing embodies a long-term vision as opposed to drought
relief measures that provide short-term benefits. In drought proofing, the
communities themselves take on the responsibility of meeting scarcity
conditions by undertaking productive works both during drought years as
well as in normal years (ibid).
Drought proofing activities include water conservation, fodder
conservation and storage, management of common grasslands, grain
banks and development of livelihood options, etc., which are geared
mainly at securing water, food, fodder and livelihoods over a time frame of
6-8 years.

Physical Capital
The physical capital created have been mainly in the form of various
structures to develop and manage the natural resources. Majority of these
are commonly owned but some like farm bunds are on private lands.

Natural Capital
Drinking water is a problem in the region owing to salinity and low rainfall.
However, geological studies suggest that almost every village has one or
two small aquifers of potable water that can be recharged. Using traditional
wisdom and with the help of engineers and geologists, these aquifers were
identified for recharging through small check dams. Drinking water
structures were either upgraded or built and pipelines were laid. This
resulted in drinking water security for more than 2 consecutive years,
despite droughts.
In Kachchh district, 85% of the agriculture is under rainfed conditions.
Traditionally 2-3 good rainfall years yield enough grain to last a family
through the stress periods/drought conditions. Small irrigation systems
(i.e. earthen irrigation dams) were built or embankments stabilized to hold
sufficient water for at least 1 to 2 critical irrigation so that farmers can grow
and harvest enough to last a year.
In addition, site-specific in-situ soil and water conservation measures were
undertaken such as farm bunds, farm ponds and leveling of fields.
The district faces recurrent fodder scarcity due to droughts and an overall
decline in quality of grazing lands due to rapid invasion of exotic thorny
species, Prosopis juliflora.
The traditional pastoralist groups in the region migrate with their animals
when confronted with fodder scarcity. To arrest this migration, the concept
of community fodder bank was introduced in 10 villages. This ensured
fodder for roughly a 1,000 cattle during the four months spanning the
summer season. Fodder in the form of crop residue, grasses and tree
loppings are arranged systematically in layers so as to preserve the
nutrients, and are stored in a house like structure called Kaalar '. In the
context of a bank, group or community efforts in collecting fodder, building
kaalars, managing them and distribution of fodder were encouraged.
Simultaneously, village common pasturelands (gauchar) were also
developed for fodder security.

F

ulpura is a small village with 33 families and a total
population of 186 persons. It is located in the Rapar
Taluka of Kachchh, close to the Little Rann, 13km from
the main road. It has no electricity or road connectivity.
It is a multi-caste village dominated by the Rajputs.
Being close to the Little Rann, the village faced a
problem of salinity ingress in the groundwater. It faced
a severe shortage of drinking water and crops normally
failed due to lack of water for irrigation. The community
earned their living through daily wage labour in the
china clay mines 6-7 km away, earning Rs. 40 per day.
The village joined the Drought Proofing Programme.
The women of the village presented the problem at the
zonal committee meeting and the solutions were
discussed. Cohesion foundation supported the village
committee for implementation of the programme. An
irrigation dam was constructed through the active
involvement of women. Also, farm bunding on 135ha
was carried out for soil and water conservation.

Human Capital
Community capacities were built in technical, social and
managerial skills through training programmes. Special
modules were developed for project management;
participatory processes including rural appraisal;
empowerment of women; natural resources management; for
user group formation.
Training of trainers was undertaken, who then trained village
communities in natural resources management.
A quarterly publication, Chat Achat is brought out in the local
language, with a view to share best practices and results of
the programme and helps enhance the capacities of rural
communities.

Social Capital
People's institutions at the village level such as Village
Management Committee (VMC) and separate user groups (for
drinking water, joint irrigation and fodder) were promoted in
all project villages. These institutions have been instrumental
in planning, implementation, management and monitoring of
various programme activities. Women groups lead several
drinking water committees. In addition, Self Help Groups
(SHGs) were also promoted and strengthened. During the
project period (Phase-I), a total of 58 groups with a
membership of nearly 649 members were established. The
people's institutions are encouraged to interact with setus
and seek their help through the Abhiyan network.

'
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Diagramatic Representation of SLA
Vulnerability Context

Arid climate.
Extreme temperatures.
Scanty rainfall.
Salinity problems affecting
drinking water and soil.

Shocks
Earthquake in 2001 damaged
life and property in the region.
Trends
Recurring droughts, decline
in productivity and
production.
Seasonal migration.

Livelihood Outcomes

Transforming Structures
& Processes
Livelihood Strategies

Structures

Abhiyan network in place
Setus are functional.
Linkages with extension
agencies of the government.
Marketing links with Dairy
Co-op
Link with Credit Institutions.

Processes

Close interaction with various
stakeholders and People's
institutions at the centre.

Participatory
processes adopted.
Building capacities.
Networking.
Synergies and
linkages.

High awareness level.
Drinking water security.
Food security.
Participatory irrigation
management systems in
place.
Fodder security from
pasturelands and
community fodder banks
in lean periods.
Employment generation.
Strengths of people's
institutions at the village
realized by the community.

The Drought Proofing Programme

Seasonality
Water, fodder and
food shortages.

Summarizing project interventions using the Continuum:
Improved access
to drinking water,
protective irrigation,
local employment
opportunties.

Addressing
drivers of
vulnerability

Training,
collective action,
problem solving.

Building
response
capacity

Building
Networks.
Knowledge
management.

Managing
Climate risk

Creation of
buffer stocks
Linkages with
different Govt.
agencies.

Confronting
impacts of
climate change

Drought Proofing

The dependence of the rural community on drought relief and subsidies provided by the government has reduced
substantially and people have begun to have faith in themselves i.e. both in their individual as well as in collective effort.
This has mainly resulted from the various participatory processes followed during the planning, implementation,
management and monitoring of project interventions, which have a direct bearing on NRM based rural livelihoods.
The decentralised network approach allows for free flow of knowledge - both from top to bottom and from the bottom
upwards to all concerned including policy planners and decision makers. It also helps to identify real issues and
problems, locate and assess available resources and ensure their equitable distribution.

