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Borrowers Report

Uttarakhand is one of the youngest states in India, which was carved out of northern Uttar Pradesh on 9th
November 2000, emerginas the twenggeventh state of the country. Located at the foothills, middle and upper
reaches of the Himalayan mountain ranges, it is largely a hilly state, with 92 percent of its area of 53,500 square
kilometres having a rugged topography. The statedee vulnerable to severe soil erosion and landslides due to

its location, topography and underlying geology. According to the KB&Ronal Bureau of Soil Survey and
Land Use Planning, c¢close to 50 per okElh2tonspérheacthrepest at e d s
year of soil loss. Watershed development is more relevant for the state of Uttarakhand than most other states in
India considering the fragile Himalayan geology and ecosystem. Realizing this importance, an exclusive
Watershed Mnagement Directorate (WMD) was established in 1982 to bring all the watershed development
projects under one umbrella for its comprehensive implementation and coordination with the relevant line
departments, mainly Forest, Agriculture and Rural Developriediecentralized watershed development project,
Gramya | was implemented from 2002012. Gramya | was financed by the World Bank and was successfully
implemented by the WMD. Based on the success of the project, World Bank further financed the Widarakha
Decentralized Watershed Development Project Il (UDWDP Il) also referred to as Gramya Il to focus on rainfed
agriculture development througine use of watershed development tools, particularly rainwater conservation and
harvesting and land resource mgement. The project, UDWDRP was implemented in villages of 82 micro
watersheds covering 200,902 Ha of rarable land in the hills of Middle Himalayas, lying between 700 m and
2700 m above sea level spread in 8 divisions and 527 Gram panchayats. &tiefpcagsed on rejuvenating the
natural resource base by significantly reducing soil erosion and runoff loss of rainwater, imgrovindwater
recharge, and reducing sediment load in the tributaries of the Ganges flowing through the state. Thésproject a
constructed water harvesting structures and small irrigation systems on 40,000 ha of arable land, and disseminate
new technologies for increasitige productivity of cereal, pulse, and oilseed crops in these rainfed areas, and of
high-value vegetableis the currently irrigated areas. It also focused on value chains for selected agriculture and
horticulture commodities in addition to builditige capacity of targeted Gram Panchayats (GPs) for developing

and implementing sound watershed management pkeeping the sustainability of the project in view and
inclusive approach the project also covered landless and vulnerable households involving theomen
generatingactivities. One of the primargtrengthsof the project was a decentralized planninggess done
through Gram Panchayat Watershed Development Plan (GPWDP) undertaken péthitigatoryinvolvement

of GP members, community and women village members through Women Aam Sabhas (WAS) and A Water &
Watershed Management Committee (WWMC) causd at the GP level to facilitate catchment area treatment
activities.

The Project came into effeat June 2014.0ut of a total project area d263,837 Ha, the project has treated
200,902 Ha ofthe nonarable area with mulspecies plantation for cdtment treatment and watershed
interventions. The World Bank Task team provided all the required support to the project implementing entity
with regular and scrupulous supervision and guidance where and whenever required. The Bank extended its
commendablegport to the project in the areas of fiduciary and quality control and quality assurance related
issues. Certain innovative procedures like introduction of PME (Participatory Monitoring and Evaluation),
Women Aam Sabha (Women Panchayas)y] GramParchayat level planning system have proved to be very
successful in bringing holistic measureghe planning and development process. All the civil works have been
executed following the World Bank procurement guidelines. Proper care has been takeninig émswquality

of thework. Extensive consultations have been made with the farmers, the primary stakeholders, at every stage
of implementation of the project, which has been worked oatSaxial Audit.

Social and environment related issues like Gerdevelopment Plans, Tribal Development Plans, security
measuresfor the labour at the work sites, providirg safe andhygieric environment at the work sites,
implementation of IPM, INM etc., have thoroughly been addressed. The project has introduced vari
innovations to establish sustainability in interventions. Innovations sutie psovision of pilot funds involving
various innovative activities based on the needs of the community and market feasibility were undertaken,
initiatives on alternate ergy, expansiorof animal husbandry activities and agribusiness growth centres were
taken up strategically which were not planned initially.

The vulnerable group interventiomgrea key pillar of support for the landless and vulnerable households. The
project supported a total of 14,148 households against the projected end target of 8,895 households. These
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beneficiaries were meticulously identified through a 'wealth ranking' exercise, during the preparation of Gram
Panchayat Watershed Development plans (GPYVD

The project information system developed and implemented by the project for effective monitoring had good
appreciation from the World Bank and the Government desires to adoptlar system in other projects also.
Dhaspadsram Panchaydtom the Almora district of the project has been awarded the award for the Best Gram
Panchayat in the state by the Jal Shakti Ministry, Govt. of India for its watershed interventions.

All the interventions of component 2 and component 3 coupled with decentratizistbd making by the project
beneficiariedavefacilitated/contributed to achieving the enhanced potential of natural resources and augmenting
the incomes of the beneficiaries. Improved utilization of natural resources has been demonstrated through the
increased area brought under cultivation (reducing the fallow area) as well as expanding the irrigated area through
rejuvenation and development of water resources. The project has adequately involved external agencies during
implementation and with all thgood efforts by the PMU and the support from the World Bank, the project could
achieve the expected Project Development Objectives.

The projecthas demonstrated exemplary results in doubling farm income through strategic synergy between soil
moisture impovement, demonstration of integrated crop management practices and cluster development
approach. The project has paweday for athird phase that will focus more on climate resilient approach for hill
agricultureand expanding the forward linkages forrketing of agriculture commaodities.
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1. Executive Summary

Context

Uttarakhand, a hilly Indian state in the Himalayan mountain rdvageabout 92 percent of its geographical
area in rugged topographyver poor geological formation, making it vulnerables¢were soil erosion and
landslidesImplementation of sound watershed development strategies is therefore critical for conserving
and sustaining the natural resource base and enhancing agricultural prodititvityhis in mind the
Watershed ManagementirBctorate (WMD) of Uttarakhand initiated the Uttarakhand Decentralized
Watershed Development Project Phase | (Gramya) from-2002 implemented with the financial
assistance of World Bank. Based on the success of the first phase and envisioningttheepdiedte this
watershed development in other parts of the state, a second phase of the project was launched.

Gramya Il focuses on development of rainfed agriculture through use of watershed development tools,
particularly rainwater conservation andarbesting and natural resource management. The project
interventions take forward the successful commubéged approach of Gramya | and key learnings from

the phase to ensure improved implementation and outcomes.

About the Project

Gramya |l targets coprehensive development of waterstieded natural resources to sustainably increase
their efficiency and to increase the incomewér66,00 rural families irover 1,00Qroject villages. The
total project cost, including contingenciegsRs. 10,198 M(US$170 million)with project interventions
grouped under three major components (outlined below);

1 Component 1Social Mobilization and Participatory Watershed Planniegsure communityed
participaton inwatershed planning, implementation and maiatexe functions in 527 targeted GPs
covering 82 micrenvatersheds and accounts 1@ of total project costs.

1 Component 2Watershed Treatment and Rainfed Area Developméntegrate arable and non
arable land development with a ridgevalley comprehesive approach by the communities to
conserve and develop the productive potential of natural resdbroegh(i) watershed treatment
and source sustainability investments2@B8,787 ha of noarable lands including int€sP areas;
(ii) rainfed agricultue development investments for arable lands (45,050 ha) to conserve soil
moisture and enhance rainfed crop productivity in 37,157 ha (net); harvest and recycle rainwater
runoff to expand irrigation coverage and enhance productivity of high value crad@&3ma fet),
and (iii) ensure localized fodder production as a part of moisture conservation package to support
cross bred cattle and increase milk productivity for 47,440 househdlldsa projected investment
cost of 53percentof total project costs

1 Component 3Enhancing Livehood Opportunities ensure market access and better prices for the
high-value vegetable producefBAD estimate 020,816 farm families) in 1,066 project villages
and supporting individual and grodgased income generatirggtivities for the targeted 13,420
vulnerable householdss per PADN the project area. The component would account faetdent
of the project costs

Gramya lI- Final Impact Assessment

The Gramya |l project was being implemented from 2R14and arextension of 7 months was granted to

the project from July 2021January 2022, necessary to make good the time lost due to the1®ovid
pandemic.This report is part of thd o r r o eompletios report, andovers seven yearsf project
implementation péod from inception in 2014 tdanuary 2022The reportfocuses on evaluation of the
progress made \igvis target initially set (some of the targets were deliberately kept fluid for experimenting
allowing flexibility for need based interventiomsd subsquent revision) and assess their outputs and
outcomes (impacts), so as to offer reflections and way forward to ensure sustainability of the physical and
social infrastructure created and nurtured as part of Gramyhdlevaluation is based on tb@mpaative
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analysis of performance in the project areas before (results of baseline assessment conducted in 2014) and
after (OctobeiDecember 2021)ral compared to the control areas where no watershed development related
activities have been conducted.

A total of 80 project villages and 22 contnallages were covered during the final impact assessment. The
household survey for project areas covered all the households as coveratidteima sudyand 5 percent
additional sample frorhaseline assessmeifihetotal sampldor project area was 3,625 households and for
control area was 1,040 householdibe evaluation findings are drawn through a consultative approach
adopted with Watershed Management Directorate (WMD) and all the other state level stakeholders,
including field level agencies (ABS@ndFNGO). The overall objective of this evaluation is to follow the
critical OECD areas of relevance, coherence, effectiveness, efficiency, and sustainability.

Social Mobilization and Building Social Capital

Gramya I, evolved from the learnings of earlier Gramyatusted great emphasis on inclusive community
participation and ownership. The project was designed to create and develop capacity of local institutions
for enhancing agriculture production systerfibe poject frameworkwas such thathe implementing
agency, theVMD, acts only a initiator andfacilitator while theresponsibility ofplanning, selection and
implementatiorof activities is on the community thusiting the onus of management on them. ThanGr
Panchayats (GP) are the central institutions who are supported by the project staff and project peldners (F
NGOs, Partner NGOSs).

With this context, social mobilization and capacity building to generate useful social capital was an important
compoent for the projectds success. Justly so, abou
Component 1: Social Mobilization and Participatory Watershed Planning. Under this component, the GP are
provided capacity building for implementation ttfe GPWDP including the identification of specific
interventions to increase effective land use and water resource management and develop agriculture and
incomegeneration activities; and development of watershed treatment plans to guide the prepatation an
implementation of GPWDP. The other crucial component that has helped in successfully building social
capital for the project was the formation Mahila Aam Sabhas (also referred to as Women Aam Sabhas
WAS) to promote participation of womeThe engagemerdf FNGO and MDTsensued continuous
engagement with the community femooth functioning of the Watershed Management Committee
Revenue Village Committe@sd other community institutions formed.

Institutions Formed Ho us e hpartoflad s Proposals presented by WAS members elected in various
(including UserGroups, community institution incorporated indirectly positions in the PRI
WWMC, RVC, FIG, Farmer GPWDP institutions incl. 196 women
Federations)

A total of 25560trainings, workshopsand exposure visitsave been conducted altogether for village level
farmers and staff. The training and exposure visits have created awareness and enabled farmers to physically
witness improved technologies in agriculture, horticulture, to@sand agribusiness and also given them a
proven example of successramya interventions focud@®n encouraging the participation of women as

well as other vulnerable groups in the training and exposure visits organized. Participation of women in
trainings/workshops and exposure visits has increased from 43 percentih2@i56 percent in 20@-21.

The greatest impact of Gramya Il in the project region is on building gender responsive strategies and
encouraging women leadership and their representatigovernance. The WAS formation has enabled
women to voice their opinions and given a platform to present their issues.

Community consultation for tangible benefits

Assessment was made pertaining to the awareness of villagers on different aspegsajéct, i.e., PRA
exercises conducted for GPWDP preparation; villagers' participation in the PRA exercises; selection of
beneficiaries for various project related activities and incorporation of activities in the GPWDP after
screening through Environmial and Social Management Framework (ESMB)percent participants were
aware 6 organization of PRA for preparation of GPWDP in thgrtm panchayat which pointed towards

the fact that PRA for preparation of GPWDP was conducted with good participatibe bommunity and
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equal percentage affirmed their participation in PRA exer@i3epercent of the participants were aware
about the procedure followed in selection of project beneficiaries and 91 percent participants were aware
about screening of GPWDAetivities through ESMF.

To ascertain if complete inclusiveness and equity was maintained in the project activities, participants were
asked regarding the justification in selection of beneficiaries during GPWDP preparation with 94 percent of
male and 9ercent of female participants responded in affirmative and agreed that complete justification
was maintained in selection of beneficiaries while preparation of GPWDP. Overall 94.5 percent of
participants agreed to the fact that transparency was beimgainad in the selection of beneficiaries from
vulnerable and undgrivileged sectioaof thecommunity

88 percent respondents agreed that transparency was maintained as regards sharing of information on project
fund and people are aware about projectds allocatiorfor their respective GP#\n equal percentage
affirmed that the financial records are timely maintainedtheghave access to scrutiny of the same.

Project has made several interventions in terms of capacity building of farmers thxpoghre visits and

trainings on agriculture, horticulture and animal husbaréirg.o p|l eds percepti on was,
know if these capacity building interventions have had any positive impact on their productivity. On this
guestion, a good 89 penat of participants agreed that increase in productivity has been observed as a result
of technical trainings and exposure visits. An overwhelming 95 percent of the participants agreed that
technical improvement was as a result of project interventitish points to that fact that the project has

been successful in not only reviving the ailing traditional occupations but has also been able to introduce
technological advancement in them.

Watershed Treatmentand Source Sustainability

About 83percentof the project area (nearable) had been treated with resource conservation measures,
including the inteiGP area accounting for $&rcentof the project area, which ensuregraritizedridge-
to-valley approach. This effort is complimented through sevenavergence efforts being carried out by
other projects in their respective jurisdictions within the water shed boundazie®Reserve forests)

In Gramya Il, 2054 streams were identified (carrying less than 50 percent of their capatsiiected fo

treatment. By September 2021 (at full project development), almost 99 percent of the treated water sources
have shown positive discharge. Some sources that have not shown significant increments, sustained constant
rate of discharge without declin€he increase in water dischargeasmeasured through flow change in

litres per minute (LPM) in water sources treated or under treatment in pesjdshowed encouraging
improvement. The water discharge rate duringtardh was in the range of 1222.2 percenfpre-monsoon)

and 13.827.0 percent (poghonsoon) on an aggregate basis. The discharge ratio chem@8d-25.0

percent (pre monsoon) and 1-38.7 percent (post monsoayring the final impact assessmentreased

water availability through enhancetteam discharge, indicates reduction in scarcity of water availability

for irrigation and domestic use (water scarcity reduced from 73 percenparyeEhtat full development).

About 15 percent of the project's total micro watershed area is cagshasanoderately erodible-(g and

85 percent as medium to highly erodibleZEnd E3, respectivelyProject interventions designed to reduce

overall sedimentation and runoff losses and to ensure source sustainability by rejuvenating all the affected
traditional natural water sources have shown a good impact as per the assessment of WAPCOS. The average
sediment yield of the representative micro watersheds was 71.6 tons per ha per year and this has reduced to
69.3 tons per ha per year (17 percent redngtidimost all watersheds show reduction in surface runoff,

more than 60 percent of the watersheds shows increase in lateral flows and 75 percent of the watersheds are
showing increase in aquifer rechar§ater budgeting analysis shows that overall serfamoff has
increased 1.5 percent, lateral flow decreased 0.7 percent,-gaappiration (ET) decreased 4.3 percent,

water yield from catchmerdreasincreased 4.9 percent, aquifer recharge increased 3.3 percent, storage
increased 0.5 percent with resp&o baseline perio€Crop-water budgeting promotes watgse efficiency

while ensuring upstreaihownstream hydrgolidarity for maintaining base flows in the mountain
ecosystems.

The project has made important contributions to increasing the aredarigdéon. The PAD indicates the
target to be cumulative additional area of 7800 ha by end of project with a baseline of 5Jé# Hat area
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to be achieved during the project period was 2538 Ha against which the project resulted in an increase in
irrigated area of over 5,359 ha over baseline by converting from rainfed and previously fallow arable areas.
The achievement was 211% over the targeted net area of 2538 Hs. The project achieved a cumulative 10,621
ha against targeted cumulative area of 780nklading area during baseline, which was over 200 percent
achievement against the target (increased Ha of rainfed area under irrigation)

This is attributed to establishment of irrigation sources in the region such as construction of irrigation tanks,
installation of pipelines, solar lift irrigation systems, ponds,gaid With the additional area brought under
irrigation, and adoption of water use efficiency through migigation and mulches, had resulted in an
increase otroppingintensity from T2 to 228 percent.

Forestry

As a part of watershed treatment and source sustainabdityponent, the mpject has undertaken
interventions such as afforestation activities, Assisted Natural Regeneration (AbHR)tofes, plantation

for fodder and fuel wod. Implementation of these interventions was the shared responsibility of various
stakeholders. Van Panchayats were a key stakeholder group who were primarily responsible for
implementation the plantation activities with supdosim gram panchayats, ntiutlisciplinary teams and

local communitiesThe progress has been very encouraging with achievem888@fhain afforestation,

552 hain ANR, 4946 han horticulture plantatiomnd1078 han fodderplantation

Increase in Biomass Barren land covered with Survival rate of plantation GPs reported decrease of
afforestation Fodder load on forest

This has resulted in a positive chang@bP percentage point of increase in biomass over the bas€liee.
biomass of the treated ardassincreased due tanincrease in vegetation cover as a result of plantation
initiatives, the increased area under agriculture and protection against grazing. The treated plantation sites
have higher values of diversity & species richness as comparied tontrol sitesincrease in the species
richness and diversity index were largdlye increase in the moisture content through the various soil and
water conservation structures.

The project encompasgactivitiesthataimedat managing natural resouscalong with improvement in the
overall condition of the people residing in the project area through the participatibe lo€al village
communityin afforestation and plantation activitid2roper selection dbcal and endemispecies suitable
for different zoneglayed avery importantpart inthe successf the plantation programme as climatic
conditions vary with the altitude and other environmeatgect. The process of plantation i.e. selection
and preparation dhesite, digging of pits, spaag between the pits, alignment and size of pits, planting of
seedlings, mtection of plantation sitesyeeding and other maintenance operations have dféettively
implemented by the community through proper capacity development initiatives

The area# theafforestation programmeeretaken up alreadjadsomeexistingplants, but the density of
existing vegetationvasless and thereiereopen patches available for the plantation. Uridefuelwood
plantation programme, blank patchesretaken up ér plantation and those specigerepreferred which
provided a good source of fuelwood. In all these plantation models, plantation techniques whichdnclude
site selection and development, digging and filling of pits, construction of protection walter fgantation

of saplings and itaftercarewere similarPlantations also offedimportant environmental benefgsich as
sustainable production and improved soil, water quality and salinity mitigation, carbon and biodiversity
benefits

In 86 percenbf the GPs, the members were reportedly satisfied with theagilamtworkin watershed
treatmentarea. The overall average survival percentage within the surveyed sites was anpencemi®ith

the lowest in Dangi MWS (60 percer)d highesin Kalsi MWS (85 percent)Amongst the projectsites
surveyed57 perceniGPshave reported a plantation survival rate betweer@ercent 64 percenof GPs
where fuel wood plantations were undertaken the overall survival rate is highepexcéBtcompared to

! traditional irrigation canals
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fodder plantations which is at @&rcent Wherever there was low survival the primary reason was because
of grazing, frost and lack of desired rainfall. J#cenbf the GPs reporteplarticipation of the community

in theselection of specie®ff plantatons and 97.@ercentreported satisfaction on the protection activities
undertaken on plantation stas witnessed.

85.7percengram panchayat members indiadtkat new plantation activities iéedto the decrease in time

spent in collection of fodet and 100 percentof GP also reported higher impact on income generation
activities for women due to plantation activities as a result it has also led to their greater involvement in other
institutional activities such agampanchayat planning meeting&¥AS, school committes, etc. 85percent

GPs also reported that women were involved during planning activities of plantation execution.

A greater percentage of householdsv have access to fodder and grass fitbeir own land, while a
substantial decrea in grazing has been reported. Fodder faetivood stress orthe natural forest has
reduced witha lessemumber ofhouseholds collecting them frotime forest There has beea reduction in
the quantity of collectiorof fuel and foddegas the same is al@ble now in own and common land time
village.New plantation activitiehaveledto adecrease in time spenttimecollection of fodder. Community
reporteda majorimpact on income generation activities for women due to plantation activities hdnieh
led to their greater involvement in institutional activities.

The other significant impacts reported are reduction of 4.7 percent barren land in the project area attributable
to the forestry interventions, increase in access to fodder and grass eldidsigrom their own land with

an accompanying decline in grazing time, reduced time for fodder collection and reducing drudgery.
Socially, women reported to have a greater say in development planning and in getting more employment
opportunities linked tdorestry activities.

Agriculture & Horticulture

Agriculture isthe mainstay occupation of the people of Uttarakhand. The estimated total cultivated area in
the state is 768,000 ha, 54 percent of which is in the hills. The project area has over 6d&30d¢arrently
cultivating about 40,00Baof arable lands. Rainfed cropping patterns are dominated by cereal crops, millet,
and pulse crops. Major cropse ragi, wheat, paddy, pulses, rapeseed/muataxalnting for 75 percent of

the cropped area in tipeoject villages.

The project has been successful in improving the productivity of irrigated crag®dmrcent and that of
rainfed crops by 33 percent. The key factors contributirthe@dncrease in productivity in irrigated crops

are extensive fieldlemonstrations of high yielding croarieties availability of water, following ofcrop
husbandry practices especially nutrient management with integrated use of FYMceoanpast, green
manure and adoption of improved techniques. For enhancing ramofegroductivity, the main thrust has
been given for adoption of improved varieties of crops, quality seddgtinglow waterrequiring crops

like finger millet, wheat, maize, other nutiereals, pulses, and oilseeds based oplysical and resource
suitability. This is combined with improved crop husbandry and rainwater conservation practices, including
life-saving irrigation with stored rainwater at critical stages of crop growth for maximizing productivity.
Along with high yielding and hill recommerd crop varieties, yield is also attributed to appropriate crop
husbandry, integrated nutrient management, adoption of improved crop production technologies and soll
moisture conservation practices as recommended under the project.

Oveall Cropping intensity Increase in productivity of Increase in productivity of Farmers following soil
select rainfed crops select irrigated crops moisture conservation and
improved crop management
techniques

The Intermediate Indicator 5 shows that dd&percent of the farmers in the project area pradtipeoved

crop production technologies and soil moisture conservation practeexs tr@atmengermi-compostpio
compost,mulchingare some of the popular practices followed by the farmers as & oésbé project
interventions. The extensive adoption of improved crop production technologies and soil moisture
conservation practices has helped considerably in the manifestation of the genetic potentials of HYV in
enhanced productivity at the demonstna and adoption plotsContinuous support through extension
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services helped create awareness, adoption support and capacity building of the farmers resulting in farmers
largely following the recommended package of practices.

The community feedback suggied that majority of thé&armersare convinced about the benefits of the
recommended techniques and followed nutrient management recommendatotiag high yielding

variety of cropspio-compost pits and vermicompostingeneficiaries have appreciatéee provision of

tools and implements. Promotion of small sized gender friendly tools that are appropriate for use in the hilly
regions has been widely appreciatedl these equipment are also easily available through custom hiring
provision from the fedations.

Increasein productivity and production have helped farmers in the project areas experience improved
incomes due to satisfactory and reliable yields over the years. Farmers have also benefited from the
production and sale of premium quality agtiaral produce, which has fetched them the premium price.
The project has helped farmers reduce the cost of production®§ @&rcent. This is attributed to the-on

farm production of organic inputs (manure, sprays and seeds), using local resouritess|ydicupled with

10-15 percent price premium for high quality naturally grown produced has enabled farmers to increase
income by almost 50 percent. With increased incomes and lower costs of production and sale, farmers have
higher disposable incomes whiare being utilised for better farming inputs as well as for satisfying needs

of the family. Many farmers are opting to lease the uncultivated lands of neighbouring farmers who have
migrated out, thus getting the opportunity to increase their cultivatiea. Coupled with availability of
irrigation and marketing support through ABGCs and Federations, this has helped farmers further increase
their incomes.

Along with increased production, farmers have adopted improved crop production technologies
especially ones that forego the use of chemical and use organic and natural ingredients. Establishment of
vermicompost units, use of verwash, herbal pesticides and biofertilizer units are some of these practices
that farmers have adopted on a fairly &aggale in the project areas. The practice of using organic inputs
has increased the potential of farmers to go for organic production. Chemical free produce is not only better
market value but also has higher health benefits. Sufficient production feistemige and income has
resulted into the food security of the area. Secure nutrition of the family with diverse and healthy food
produced on own farms, good working conditions for both men and women due to less exposure of harmful
chemicals, natural farmg using local knowledge and tradition as well as new and improved technologies
has rejuvenated the interest of farmers in agriculture.

Agribusiness

The agribusiness component of the Gramya 2 project was envisaged to encourage aggregation of farmers
into FIGs to allow for collective marketing and further formation of Farmer Federations for the
collectivisation and management of FIGs and to explore marketing opportunities for better positioning and
marketing of the fresh as well as processed produce. Hoveses the course of the project, it soon became
evident that the production levels of agricultural produce had increased exponentially more than anticipated.
The project also successfully aggregated over 10,000 farmers into FIGs by the third yeaadgajesof

6,000 resulting in the need of focused efforts to provide marketing support to the increased volume of
production. Thus, the Agribusiness component became an important one for the project and the project
interventions were accordingly plannied the growing marketing and value addition needs of the farmers.

The project has also promoted the diversification through adoption of floriculture, horticulture and medicinal
plants to gain commercial advantage for the farmers. Moringa, strawberiy,ckilaured capsicums,
zucchini, broccoli, etc. are some of the promoted crapgstal of 21 FF have been formed till Nov 2021.
The progress with respect to selfstainability of the federations has exceeded the targevolume of
marketable produce hancreased multifold.

Farmer Interest Groups formed Farmer Federations formed Agribusiness Growth Centres
with more than 17000 farmers 1259 FIGswith 13938 farmers created
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In addition to the planned efforts for marketing and value additibe project has establishedd
Agribusiness Growth Centres (ABG@hich are managed by federations in arebhsre marketing efforts
were highly necessitatedBGC are inclusive centres that support the farmers in exploring, developing,
processing, markiglg, knowledge sharing, information dissemination and financing of the bulk farm
produce from the village clusterBhere are 6341 members from 556 FIGs linked to the 10 growth centres.
The growth centres provide input and output support facilities téatheers in the nearby village cluster.
The following common facilities provided to the farmers;
i. Input delivery providing high yielding varieties of seeds, fertilizers, insecticides, and pesticides.
ii. Animal healthservicesyaccination artificial inseminabn through paravets
iil. Farm machinery banikcustom hiring of equipment
iv.  Advisory services to the farmers regarding value chain development
V. Enhancement in the skills of the farmers through trainings and orientation Programs
Vi. Facilitating market linkages throbdpuyerseller meetsge-marketing and networking.
Vii. To create a platform to provide service providers for logistic support.
Viii. Grading and packaging services and other-pastest value addition services

The productscreated by the FIGs and federatiare ma ket ed wunder the 6Gramyash

outlets at the federation as well as sold to other shops in the areas and in nearby towns éeleiias.
marketing linkages have been established with retailers, bulk buyers and indudéaélitate thesale of

the produce in profitable rates along withfederatioroperated stores across the 9 divisidiee federations

also have presence on Facebook, Instagram for the promotion and marketing of their products and also take
orders via WhatsAppnd thewebsite www.gramyashree.iffhey also have facilities for accepting online
payments and payments through money wallet apps like PhonePe, Google Pay, Paytm etc.

The agribusinessterventions under the project have helped promote value chain additiogttfioomation

and capacity building of FIGs and their consolidation into Farmer Federations AFfsterbased
approach was adopted and farmers were encouraged to undertake activities in a cluster of two or three
villages to achieve economies of scald davelop compact supply chaifiie project has connected 17,488
farmers through 1488 FIGs and the groups have been provided extensive capacity building training to be
able to function as per group governance nofirhe.volume of produce marketed by tH& h comparison

to the total production of the member farmers was 72 percent at the beginning which has risen to 82 percent
at the end of the project. Additionally, the value of produce marketed by the FIG increased each year at the
rate of 100 percentagxcept in years 20181 primarily because of the Covid® pandemic.

Animal Husbandry

Uttarakhand is well endowed with a variety of livestock, cattle, buffaloes, goats, and poultry. Gramya Il has
adopted an integrated approach of livestock developmemthviticludes controlled breeding, adequate
feeding, and proper health care management in order to enhance the lifetime productivity of the livestock.
Under its livestock breeding program, the project supports natural breeding through establishing Natural
Breeding Centres(NBC), Artificial Insemination (Al) throughraining paraets and mass A through
collaborationwith the Animal Husbandrydepartment.These concerted efforts have resuliadthe
improvement in productivity, health and wellbeing of livegt@nd thereby improvement in the overall
livelihood of the people in the project area.

Breed improvement of local nondescript milch animals including goat, health care services, stall feeding and
augmentation of nutritious green fodder are the intervestmvisaged under animal husbandry components

of the project. Under its livestock breeding program, the project supported activities like (i) Natural breeding
through establishing Natural Breeding Centre (NBC) with bulls and bucks of high genetic ijerits (
Artificial Insemination through establishing Paravet Centres run by well trained and equipped Para
veterinarians, who also undertake minor veterinary services in the field and (iii) Mass Atrtificial Insemination
in convergence with ULDB.

Natural breedig is one of the preferred options for breed improvement by pairing of localesonpt

milch animals with bulls of high genetic merit. The project has established 1132 Natural Breeding Centres
(NBC) for cows, buffaloes and goats at strategic locatiomering a cluster of-% villages. Al and minor
veterinary services for livestock are provided by 44 paravets trained under the project. Both these
interventions NBC and Paravet centres, have provided an opportunity to earn through livestmtkdore
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senices in the community. The Al records show th#t out of 15500 coverings in buffaloes 10300
progenies were born and out of 1537 coverings in cows 780 progenies were born showing a success rate of
50-60 percent. Under the mass Al program of the projectallaborationwith Animal Husbandry
department, insemination has of animals has been done with ordinary as well as female sorted sexed semen.
Mass Al has been done for 2100 cows across the project area and the success rate for ordinary semen was
46 percat and for sex sorted semen was 60 percent.

Genetic improvement programs of the project have produced a sizeable @2&&rof improved breed

milch animals, whereas goat breeding through NB&syielded 5313 improved progenies in the project

area. he success rate of NBCs and Paravet Centres in termsnbienof services undertaken andmber

of offspringsborn was remarkable in that they altogether attasumdessful conceptions in 55 percent or
more animalsOut of total F1 female progenies b@&®O have become the first calver ar@bb have attained
pregnancy, yielding% times more milk, reduced® months age at first calving and less dry period-by 4

5 months leading to more profitability from the dairy enterprise, as reported by the faumegs the
interviews and group discussions. This indicates the overall success of the breed improvement program in
the project area.

Animal health care activity is one of the components envisaged by the project for the enhancement of milk
productonand o reduce the farmersd | osses by want of hec:
project has organized several health camps throluglproject teamLivestock Extension Officerand

paravet centres established under the project. It was fiabdhere was reduction in infertility of the

livestock across the target villages and increased awareness among cattle owners about the best practices of
cattle rearing like proper nutrition and vaccination against contagious diseases. The headtiaamp

helped the livestock owners in keeping the good health of the animals witter economic return.

Deworming, Vaccination, treatment sfibfertile animals and veterinary aid etc. helped in saving energy,

time and money in treating affected anisnal

Animal housing, stall feeding and fodder management program has been promoted by the project as means
of increasing farming system productivity in the area while at the same time ensuring environmental
protection, especially protection of soil erosioanfi cattle grazingThe livestock sheds/shelters were in

great demanérom beneficiariess they provided hygienic spacekeep cattle, protected them from harsh
weather conditions and prevented them from gettittgcked by predato@nd being stolen. Dung the

group discussions, it was found tisall feeding through mangers ensures hygienic feeding space for the
cattle and were beneficial in reducing the fodder to get spoiled and discouraging the practice of open grazing,
partially responsible for sloérosion. Animal Chari providing clean drinking water to animals, especially
during water scarce summer months have not only saved the precious animal lives but also saved valuable
time of animal owner spent on fetching water from sources situated fapdaeag.The charis constructed

for drinking water have helped save on an average of 1 hr. of time per day, 30 hrs. in a fBqrehs@h

days), accounting for Rs. 150800, which otherwise they would have spent in fetching drinking water
from distant sarces. With mangers livestock owners are saving Rs. 1200 per month worth of fodder from
spoilage and wastage.

Augmentation of fodder production was one of the key highlights of the projects which envsdgat
fodder productiorthroughdistribution d fodder minikits,Napier crop Broder Plantation and forage row
plantation.Due to the introduction ofodder minikit containingimproved fodder grassesr onfarm
productionand Napier crop on-farm boundarieplantationand uncultivated landas well as drage row
plantation availability of green fodder have increased significantigil&bility of fodder has also increased

in the form ofagriculture waste residues (as more agricultaradl has been brought under irrigation) and
protection of common lanfilom grazingforage and pasture development programmes in Van Panchayats
and Civil Soyam landsattributing an increased milk productigxailability of fodder in nearby fields, has
also reduced the time spent on fodder collection from forest by wordestta@r members of the family due

to which they are able to save ~2.5irs. per day, thus Bwage days per month. This has not only resulted
in reduction in hill womenés drudgery but has helop

The number of improved breeds of livestock hasncreased as compared to the baseline
level mainly due tdoreed improvement program of the project and line department as well. The good
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performance of milch animals amongst the VG groups has also contribtitedriarease in the number of
improved breeds in the project area. With the integrated livestock development program of the project has
not only resulted in the increase of their lifetime production of milk, meat and other livestock products but
also has &lped the beneficiary in gainful activities of livestock rearing with better economic return, thus
enhanced livelihood and increased consumption of animal meat and milk products.

Alternate Energy

The Project is based on various environmentally susta&retal energy efficient approaches and encourages

the adoption of environmeifiiendly energy sources such as biogas plants, solar power, and pine briquetting.
Such alternate energy sources mean less exploitation of the forest resources and reductigerin afru

women. Across all interventionssuccessfully significant changes were made to the initially proposed
project design for alternate energy interventions. These adaptations included technical changes, approaches
or managemergystemsThe modificaibns were possible because the Project was flexible enough to adapt

to practical needs which arose during the implementation and afterwards. In order to sustain the systems, the
availability of maintenance and repa@rvicedor the implemented technologyas vital. In cases wherever
required, maintenance and repair services were an integrétgiaame along with the installation.

One of the major achievements under the prajetative is the establishment of 24 Solar Powered Lift
Irrigation systens bringing in 241.68 ha of area under irrigatidhe big advantageof Solar water lift
irrigation are long-term lower costswhencomparedwith dieselor electrically (thermal) poweregdumps.
Otherbenefits include an annual saving of Rs. 6,77,708 f@6/sblar lanterndncreased participation in
informal social gatherings (78 percent) and sense of security (90 percent) through solar street lights. The
shifting of rural household from fuel wood to pine briquettes has reduced the fuel wood needs by 1.1 M
per year per household using it. Studies indicate that on an average each of the beneficiary is able to save a
cost equivalent of Rs. 452 per monthreplacingthe pine briquettewith conventional firewooduel. In

addition, they also earn about Rs21ffer month from the sale of surplus briquettes providing a better
livelihood option. In addition to having economic value, they are environment friendly as they have low
Sulphurcontent, reduces GGand CH emission, thus reding greenhouse gases andasated climate

change and 3 Kg of pine briquettes emits equal heat as 10 Kg of conventional fuel wood emits (according to
the heating value). Apart from being a technologically viable aspbetratalso have an important
sociological dimension as theywenow become a spot of social cohesion, economically very affordable as
different bioresources easily available in nature for its construction and maintenance

It was recognized that two factors were effective in the sustainability of the comporesente of
ownership, referring to the commitment of the beneficiaries to the project and/or the technoldgg, and
satisfaction level of the users were with the technology in terms of energy supply, reliability and the daily
operation of the systems. T™eeare in line with the existing literature on sustainable energy interventions,
identifying ownership as one of the factors that contribute to the sustainability of rural projects. The
intervention provided evidence that ownership was not a problemvfdodl households were the owners

and took responsibility for the technology, as in the caiesblar lantern, solar street light or solar cookers.
Similarly, other interventions had ownershipcofnmunitybasedrganizations.

The project encouragehd ensured the adoption of environraigindly energy sources which eventually
results in less exploitation of the forest resourcegp@t8entof respondents hawedependence on forests
for fodder and fuelwood as compared to @ centin the baseline)and reduced drudgery for women
(decreased time byttsfor collection offuelwoodfrom forests). Thus the stage is now set for the community
and communitybasedorganizations to carry the interventions forwa@berall, it can be effectively
concluded tht interventions on alternate energy not only has made life easier for

Environmental and Social Safeguards

The project envisaged significant, irreversible impacts due to the appeal of the proposed interventions under
INM/IPM. Agriculture is one of the fags sectors under this project, with interventions including
introduction of high yielding varieties (HYV) and eféason vegetable cultivation. Specific strategies were
adopted with the intent okducingthe use of chemicals and ensuring thherever itis use, their use is
optimized and judicial.
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Attributable activities leading to such changes in results could be seen in project area as demonstration
activities have been taken wp a large scale. The strategy of having a basket of intervention that are
community adaptive has made it more successful. Activities such as deep/shallow ploughing, soil testing in
convergence with line department and by project, line sowing, organic mulching, seed treatment, seed
replacement, IPM, INM, base dose applicatiemace repair were found to be successful intervention with

a plausibility of having large scale@alion by farmersFarmers ar@ow proactive in usingeed treatment,
bio-compost and mulching as it is seen to be most commonly followedgesdiep ploghing and line

sowing are also popular as they are easy to implement and incurs low investment

Through community consultation, it was heartening to note that nearly 91 percent of respondents were aware
of the aspect that screening of GPWDP activitias wonducted on the basis of ESMF guidelines. A slightly
higher proportion of male respondents recorded awareness (92 percent), compared to female respondents
(90 percent)While the projechasensuedthat the ESMF is adhered to and ESG are followeddertaking

various interventions, there is a need to maintain this focus going forward asheatiommunity are well

aware of the environmental & social safeguard measures and are doing their utmost to carry this forward in
their planning process and orporate the same in the development plan in their GPs.

From the capacity building undertaken under Gramya Il, about 78 percent of participants trained under
INM/IPM and 80 percent of them being women participants. There has been an average incrBase of 4
percent in regard to the participants undergoing capacity building under IPM Techniques and 36 percent of
them adopting IPM techniques. Similarly, 38 percent of the participants have undergone training on INM
with the adoption rate of 88 percent of alyv/IPM technologies. The capacity building was in line of the
expectation with 87 percent respondents satisfied with the training content and 31 percent of farmers who
have already adopted IPM techniques affirmed in continuing the practices. The rigule vethin
communities is evident from the fact that an additional 20 percent farmers adopting use of IPM techniques
by observing farmers who have undergone capacity building. With the adoption of INM technologies, there
has been an increase in area of hd2overed under INM.

It has been ithe best interest dhe project and communitgseach member of the village commuriitsts
taken upfull and effective participation in the project. The commutisdisplayed its strong sense of
ownership by agreeinto share project costs by contributing timel anoney for project activitiesAll
individuals, RVC, User Groups, livelihood activity groups and the Water and Watershed Management
Committee (WWMC) of the GRaveimplemenéddecisions taken by the GraGatha. Further, the GP and
RVC have ket everyone well informed on all developments and decisions and cxhthét conmunity
regularly on all issues. The project has ensur@asparencyhrough the accessibility gfroceedingsand
records to alkommunity nembers Carehasbeentaken that the disadvantaged grobpseprofited equally
from this project. Th&&PWDP has incorporateatovisions tabenefit women, the poor, landldagourers
marginal famers, members of the Schedu@aistes and Tribes, and trnmant populations. Social equity
hasbeen thecornerstone of this project.

Findingssuggesthat recommended practices related to usage and handling of pesticides are being followed
by the farming community to a considerable extent as compared to gptiagmcof the ProjeciSimilarly,
theadoption ofbiopesticides andtherenvironmenrdfriendly applications has been well accepted due to the
focussed approach and assistance by the prdjbaat also addresses the SDGs aspébsticidedriven
sustainable griculture can reduce poverty (SDG1: No Poverty) and address hunger (SDG2: Zero Hunger).
Stewardship of the natural resources is required for the continuous exploitation of the environment for
agricultural productivity (SDG6: Clean Water and SanitationG$P Sustainable Consumption and
Production, SDG14: Life Under Water and SDG15: Life on Lakidith the adoption of practices, the
community is poised to carry forward sound environmentally friendly approaches from the planning to its
execution stage.

For the VGA interventions, as observed from income generatethégrear 202021, the impact ofhe
Covid-19 pandemic halseen negligibleThough theyear 201920 saw &slight decline in business for the
VG enterprises, howeveonce lockdown restrictions vere lifted the businesses were able to revive
themselvesThis was due to the fatitat the activitieselectedunder VGA were based on the day to day
necessityof peoplein the area anavere planned in such a way that it could sustain itself as inbad
competitionandpeople were able to get thequiredservices in time antthus thebusiness was not impacted.
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This intervention is a key pillar of support for the landless and vulnerable households. The project supported
a total of 14,48 households agahthe projected end target of 8,895 households. These beneficiaries were
meticulously identified through a ‘wealth ranking' exercise, during the preparation of Gram Panchayat
Watershed Development plans (GPWDP).

The project also has a special compondatused on Indigenous People in these micro
watershedsGujjars andBhotiyas/Anwalsre the primary communities practicing vertical transhumance
(migrating from higher to lower altitude and back to tide over weather and livelihoods), and are passing
through 8 of the 9 project districts. Their duration of stay is for a short time ranging from four days to five/six
weeks (as stipulated in Environment and Social Management Framework). They were supported under the
project with benefits amounting to Rs. 4.4 lioit comprising of human and animal health camps were
organized, in addition, they were provided with complementary support in the form of basic necessities (viz.,
blankets, tents, solar lanterns, first aid kits etc.). The beneficiaries include 1,3Bilrmans families and

62,947 livestock.

Impacts on income generation

The project has created diversified sources to enhance income of farmers. While the primary contributor for
increased income was through enhancement in farm measutigestock servics, forward linkages for

agri markettinghasalsocreatedurtheropportunities for income generation for the target beneficiaries.

Income generation for Vulnerable Groups:

The purpose of addressing the needs of the VGA was integrad inclusivenesapproachof the project.

It helped to ensure that along with the farming households, the landless and marginal groups were provided
support from the project activities and a balanced distribution of benefits was applied. The VGA component
consisted of 3% ahe project expenditure while resultingaB.5% share in the total benefits received from

the project. The benefits incurred are over a long period of time and have resulted in an average annual net
income of Rs. 12834 (for individual activities) to R8,418 (for group activities). The VGA beneficiaries

are over and above the direct project beneficianies benefitted through project interventions in water,

land and agriculture activities.

Income generation from Livestock:

Livestock is one of the masecondary sources of income for farming as well asfaioning households in

the project area. The investment in Livestock interventions constituted aboofttB&total project cost

while resulting in a 2.5% sharetiotal project benefits. Howevethe benefits accrued and counted here are
limited to the increase in milk yield of the milch animals and the fodder produthierinterventions under
animal husbandry araulti-layered and could not be monetidgedhave a cumulative impact resulting from

the capacity building of paravets, healthcare of animals, provision of shelters, stall feeding, fodder
production, breed improvement in cattle and goats through natural breeding centres as well as artificial
insemination and increase in milk yield. Alonghihis, the project also promoted building a cash economy
for the beneficiaries throughepromotion of smalfuminantggoats) and poultryhich helped in increasing

the economic resilience of the farmers. However, the computation of this resiliehoe determined over

a longer period of time and cannot be assesgerthe duration of the project.

Employment Generation:

The employment generated due to progetivities/interventionbas been considered as project benefits and
valued using appromte wage rates. AdditionalJlgmployment created as a result of the increased farm
work resulting from the increase in area under cultivation, and the increased cropping intensity has also been
considered in the project benefilEmployment of local villagrs in the plantation, land management and
construction activities was ensured throughout the projéet.local and rural human resources who were
involved in the implementation process of various project interventions had provided gainful employment
of 89,82,164 perscedays
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Economic and Financial Analysis

Economic analysis is conducted after making appropriate adjustments to financial benefits and costs.
Economic project costs are estimated after adjusting for transfers, taxes, subsidies, andgfinaadial

prices to economic prices. Economic prices for internationally traded commaodities (fertilizer, rice and wheat)
are derived and used. The difference in economic and market prices for fertilizers and use délouman

by farmers in the projeetrea has resulted in economic rate of return (ERR) marginally lower than financial
rate of return. Present value of discounted project benefits over the project life, due to the project
interventions, are estimated at Rs 11.08 billion, contributed by sh&tgrservices, forest plantations,
agriculture, animal husbandry, agribusiness and IGA. The economic rate of return for the project as a whole
is 24.55 percent.

2455% 11.08 252 2691% 1268 2.74
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2. Project Background

2.1 About the Project

The Gramya Il (Uttarakhand Decentralized Watershed Development Prdpese Il) project is being
implemented in the state of Uttarakhand with the financial assistance of the World Bank. The state is nestled
at the foothills, middle and uppegaches of the Himalayan Mountain range with 92 percent of its 53,500
squarekilometres area having a rugged topography. Due to its location, topography and geological
peculiarity, the state is vulnerable to severe soil erosion and landslides. Addifitmalbngoing climate

crisis has further enhanced the need for dedicated interventions to conserve and manage the watersheds to
help safeguard the fragile Himalayan geology and ecosystem.

The Gramya Il project was conceptualized to build upon the suanddsarnings of the Gramya | project
implemented from 20042. The total project costas 170.0 million US$ with IDA Credit of 121.2 million
US$ (71.3perceny, state contribution of 45.8 million US$ (27 h8rcent and beneficiary contribution of 3.0
million US$ (1.7percent. The Watershed Management Directorate (WMD) is the lead implementation body
for Gramya II. The project followed the same successful commbaggd approach of Gramya I. Its major
focus has been on development of rainfed agricultbreugh use of watershed development tools,
particularly rainwater conservation and harvesting and natural resource management.

The Project Development Objective (PDO) of Gramya Il inteease the efficiency of natural resource use
and productivity ofain-fed agriculture by participating communities in selected micro watersheds of the
Uttarakhand state.

The project has been implemented in villages of 82 micro watersheds (MWS) of middle Himalayas, lying
between 700 m and 2700 MSLhe MWS were seleatefollowing a scientific and meaningful set of criteria
including but not limited to the following; location contiguous to Gramya |, not covered by any other similar
projects, high vulnerability to soil erosion, degraded and marginal lands, low agricoittudactivity and
remoteness and inhabited by relatively more SC and ST, theesmmiomically marginalized communities.

2.2 Project Components

Gramya Il focuses on micro watershed treatment of 220,000 ha -@frable land$o enhance agricultural
productvity on 40,000 ha of adjacent arable land. The project has four core components:

Component 1: Social Mobilization and Participatory Watershed Planning

The socialmobilization component focuses on mobilization of GPs in order to prepare integrated and
coadinated Gram Panchayat Watershed Development Programs (GPWDP) including the identification of
specific interventions to increase effective land use and water resource management and develop agriculture
and incomegeneration activities; and developmentaftershed treatment plans to guide the preparation

and implementatonddPWDP. |1t focuses on increasing stakehol de
especially participation of women by forming Mahila Aam Sabhas (also referred to as Women Aam Sabhas)

and ensuring smooth functioning of the Watershed Management Committee and Revenue Village
Committees.

Component 2: Watershed Treatment and Rainfed Area Development
The Component aims to enhance biomass production, increase productivity of rainfecjatetiimiops,
and improve discharge from the identified water souttegpports GPs in implementiPWDPthrough

Sub-Component 2a Watershed Treatment and Water Source Sustainability

This subcomponent focuses on GPWDP implementation for effectimeagement of land and water
resources for improving groundwater recharge, reducing runoff and soil loss, and harvesting rainwater for
irrigation throughwatershed treatment initiatives & source sustainability. The core objective is to carry out
watershedreatment activities including construction and rehabilitation of check dams, ponds, irrigation
channels and tanks, and roof water harvesting structures; preparation of agriculture terraces and vegetative
field boundaries; and rehabilitation of bridle pathmsall bridges and culverts. The stdmponent also

focuses on carrying out water source sustainability activities including, inter alia construction and/or
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rehabilitation of soil conservation structures; border plantation of grasses; carrying oustoy facgvities;
and promotion of alternative energy source practices.

Sub-Component 2b Rain fed Area Development

This subcomponent aims to increase the productivity of field and horticultural (mainly vegetables) crops
grown in the project watershedsalso supposgthe provision of improved seeds and promote innovative
agronomic technologies in rainfed and irrigated afeascludesdemonstration of high yielding agricultural
crops (for rainfed & irrigated areapoly tunnel, polyhouse, vermtiompcst, orchard development,
homestead plantation &eds andeedlings distributionAdditionally, there is also a stdbmponent of
Animal Husbandry program, under which interventions are undertaken in Para vet (Al services), Animal
Chari and Shelter/shed, ¥einary camps, Manger & Natural Breedi@gntresalong with a fodder
production program focused on Napier plantation.

Component 3: Enhanced Livelihood Opportunities
This component supports agribusiness development, improving livelihoods of vulnecalfis, gnd assist
Gramyal GPs in consolidating watershed development activitidss followingthree subcomponents:

Sub-Component 3a Agribusiness Support

This subcomponent promotes agribusiness development and support through formation and capacity
building of FIGs and their consolidation inkd-, development of agribusiness plans and supply chains
(including marketing support, collection, grading, packaging and processimige¥ with technical
backstopping byroject teamsand Capacity buildingf communitybased institutions (FIGs and water
harvesting structure user groups). In the selected divisions, agribusiness activities are being phased in with
emphasis on formation of viable FIGs, dissemination of technologies, production and distabgtiatity

seeds and seedlings, training through demonstrations and establishment of linkages.

Sub-Component 3k Support for Vulnerable Groups

This subcomponent promotes equity in project benefit through support to vulnerable transhumant, landless
and narginal farmer households for improving their livelihoods. Income generating activities, e.g., carpet
weaving, handicrafts; livestock rearing, etc. are supported through livelihood activities supported under the
GPWDPand the formation of vulnerable groupfsmarginal farmers owning less than 0.1 ha land.

Sub-Component 3¢ Consolidation of Gramya | Activities

This subcomponent focuses on the repair of the damaged assets created in Gramya | and strengthen the
business planning and management capacitaiwhérs Federations formed under Gramya | to develop them

as sustainable producer businesses.

Component 4: Knowledge Management and Project Coordination

This component includes capacity development of all stakeholders for promoting convergence in selected
micro watersheds. This component supports extensive interdepartmental consultation and planning
exercises.

Sub-component 4a Knowledge Management

This subcomponent covers institutional strengthening and capacity development activities covering a
variety of thrust areas ranging from natural resources management, agriculture systems, development, skill
development, livelihood enterprise development, gender sensitization, governance, legal issues, institutional
strengthening, general awareness buildingfetc&GPs, VPs, farmers, livelihood groups, project staff, NGOs

and other stakeholders. The activities include training and workshops, skill development, exposure visits,
farmer field schools, hands on demonstrations, etc. for different groups of stakehOlther institutional
strengthening activities include establishment of dividewel training cells and development of model
micro-watersheds as esite demonstration and training sites for training farmers, village communities and
project functionaris.

Sub-component 4b Project Coordination

This subcomponent financgthe management and supervision of Project implementationcofhponent

also suppogthe management of project implementation including monitoring and evaluation through an
ICT-basedmonitoring information system and social accountability and grievance redressal mechanism.
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3.

3.1 Project Approach

An ICAR analysis in 2018 showed that close
50 percent of t he s
tolerance limit of soil loss. Sheerosion and
landslides contribute substantially to soil los
resulting in the decline of productivity o
agricultural land. The major causes of erosi
in the state could be attributed to wes
geological formation, active seismicity an
deforestation arthropogenic activities like
uncontrolled deforestation and  shiftin
cultivation. In this context, theproject has
undertaken several watershed treatmen
measures both at catchment and comme
areas to retain soil moisture regime, rejuven
water sources rmd increas
participation in adojibg similar measures anc
in turn gain benefits out of it.

Project Description

Gramya |l was designed to beplanned,

implemented managed,and owned by the

community througha participatory approach
involving all stakeholders at varis levelsThe

project was implemented over seven years fr
2014 to 2021 spread across three phas
preparatory phase planning stage and
implementatior& consolidation phase

A watershed is a hydrological unit from which runc
drains and is collected through a common outlet.
catchment area of a stream or river in which wate
collected is als a watershed. Every stream, tributal
or river has an associated watershed, and s|
watersheds aggregate together to become la
watersheds. Watershed development is necessa
be adopted for the conservation, regeneration

judicious use of thenatural resourcedand, water,
plants and animalsThe approach of atershed
development projects has shifted from being

scientific proposition to a more people drive
initiative where community participation an
hydrology are applied in combinatioBevelopment
activities can take place in a planned and efficient v
if they are implemented at the watershed level wh
is also the naturally developed unit of hum
settlements. Watershed development proje
comprise of interventions that focus on cowusey

soil and water for rainfed agriculture, recharging
underground water, and capturing surface runoff i
ponds, trenches and other similar structures mean
water storage. Watershed development is a prin
tool of the Government of India (Gold tincrease
agricultural productivity and reduce rural poverty.

t he

The projectengagegartner NGOdo directimplementation activities involdg planning, implementation

and management of the projetajor investmenhas beemn catchment area treatment of about 220,000
ha of nonarable land in the hills, ranging in elevation from 700 m to 2,700 m above sea levéia$his
helpedto rejuvenatehe natural resource base by significantly reducing soil erosion and runoff loss of
rainwater, improving ground water recharge, and reducing sediment loadGautiges and itgibutaries
flowing through the statand expected to continue in the comingrgeThe projecthasconstruced water
harvesting structures and small irrigation systeatering tc40,000 ha of arable land, and dissemidat&wv
technologies for increasing productivity of cereal, pulse, and oilseed crops in these rainfed areas, and of
high-value vegetables in the irrigated areabak contributed tdevelop value chairend infrastructuréor
selected agriculture and horticulture commodities in addition to building capacity of targeted Gram
Panchayats (GPs) for developing and impleting sound watershed management plans

3.2 Project Area& Beneficiaries

The project area foGramya llcoveredvillages of o
82 micro watersheds of Middle Himalayas, lyin
between 700 m and 2700 m above sea level. - « R
focus of this projectvasto develop and réhance
productivity of rainfed areas by adopting
participatory watershed management approa
therefore about527 GPs of state which have
maximum problems of erosion, poverty and lack
infrastructure facilities were chosen for the
implementation of theroject.

Uttarakhand Decentralized
Watershed Development Project

11,750,000 % ) -

Figure 1: Coverage Area ofGramya ||

Pagel?



District No. of | Area Forest | Agriculture | Barren Gram Panchayat No of
MWS (ha) Area Area (ha.) (ha.) No. Area Population ~ Revenue

(ha.) (ha) Villages

Almora 9 28396 | 14987 12303 1106 87 | 24421.12 48642 188
Uttarkashi 17 45103 | 31233 9727 4143 68 | 9820.12 37918 120
Dehradun 9 29242 | 8778 8270 12194 | 56 | 21016.77 35794 76
Thatyur 13 31730 | 11977 8306 11447 | 78 | 17833.16 36577 143
Rudraprayag 6 19201 | 11609 7449 143 61 | 7885.40 45559 107
Pithoragarh 9 25739 | 17206 6350 2383 63 | 21791.12 30138 147
Bageshwar 11 55296 | 35666 6672 12920 | 43 34456 33420 78
Pauri 7 26713 | 9373 10980 6360 62 | 12091.42 22046 175
Model MWS 1 2417 1365 789 95 7 4023.41 2928 23

Total 82 263837 | 142194 70846 50791 | 527 | 153338.5 293022 1057

The project covers 527 GPs and expected to benefit 86@%H2 households and a population of almast
lakhindividuals The key stake holders in the project are medinthsmall farmers, vulnerable groups, PRI
institutions, line departments and Watershed Development Directorate, the nodal agency for implementing
the project. Gramya Il is by far the largest, most inclusive and most comprehensive watershed development
project implemented in the state of Uttarakhand.

3.3 Project Budget Allocations

The project costwvas 170.0 million US$ with IDA Credit as 121.2 million US$ (71p@rceny, State
contribution as 45.8 million US$ (270ercent and beneficiary contribution as 3.0llmn US$ (1.7
percen}. Following is the status of expenditure as of Jan 2022.

Project Cost IDA Financing GoUK Beneficiary

Financing Contribution

Project Components Million % Million % Million % Million %
Uss Uss$ Us$ USs$

Social Mobilization anc

Participatory Watershe 21.95 14.4 8.84 8.3 53.6 0.0 0.00 0.0
Planning

Watershed  Treatme

and Rainfed  Are; 87.97 57.8 | 70.36 65.9 16.7 44.3 7.77 99.2
Development
Enhancing Livelihood
Opportunities
Knowledge Manageme| 5 55 | 156 1398 131 = 352 934 000 0.0
and Project Coordinatic

Total Project Cost 152.29 | 100.0 | 106.82 | 100.0 | 37.70 | 100.0 7.83 100.0

17.05 11.2 13.64 12.8 20.0 53.1 0.06 0.8

The actual project amount digised under IDA financing was 107.28 million US$ with 38.31 million US$
as GoUK Financing and 7.83 million US$ Beneficiary Contribution.r€dection in the budgetas a result
of the fluctuation othe SDRUS$ value

3.4 Institutional and Implementation Arrangements

Implementation of Gramya Mas done with the successfalvolvement of three important stakeholder
groups: (i) Village communities and GPs; (i) WMD; and (iii) NGOs and other service providers. The key
Panchayat level institutions involved in ilementation of the project include Gram Sabha, Gram Panchayat,
Water and Watershed Management Committee, Revenue Village Committee, Mahila Aam Sabha, Van
Panchayat. The various field level stakeholders involved are theMsdiiplinary Teams (MDT)FNGO,

and Agribusiness Support Organization (ABSO) and District Level Watershed Committee.
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4. ProjectRelevance, Efficiency& Effectiveness

4.1 ProjectObectives Design

TheGramyaprojectwas designed taddressed the development concerns of the hilly terraittafakhand

where 80 percent of the population are dependent on agriculture and face challenges such as lower crop
yields in rainfed agriculture, poor-gitu rainwater conservation and loss of fertile top soil due to rapid water
runoff. In Uttarakhand, mjority of the farmers are marginal and average land ownership is Oakabainst

the national average of 1.08 ha. and aboupdr@entof the cultivable land remains unutiliZedrarmers

practice sustenance agricultugeowing only a few crops in thgear, majority of which are cereals. Due to

the topography of the region, irrigation is also rare atakge portiorof farming is done as rainfed. The
farmlands also face threat from wild animals such as monkeys, wild boars and porcupines, thahdestroy
crops and often lead to farmers abandoning cultivation. As farming is not a lucrative source of income, out
migration is high, especially in the hill districts of the state.

The green revolutiotechnologieslid not benefit India's rainfed areas, alhiconstitutes5 percentof the

total agriculture in the country, as they were pertineatatb-endowed irrigated regiong/ith the scope for
expansion of irrigation limited, the need is to increasetbductivity in rainfed areaghe projecidesign

is aligned with tlis objective and aims to increase rainfed crop yields by utilizing watershed development
tools, such as rainwater conservation and harvesting. The project design also enables implementation of
sound watershed development strategies criticalonserving and sustaining the natural resource base and
enhancindand resource management.

At the inception stage, the project selected the target areas such that were highly vulnerable to effects of
natural resource degradation, with majority maatjiand small farmers who were dependent on rainfed
farming and areas which were nmrt of any development projects since last 5 years. This ensured a
homogenous group of watersheds which had the highest possibility of interventions and perceivatsle impac
The project has 2,63,837 ha of land in 82 micro watersheds which have been comprehensively treated
through project activities and in convergence with different line departments.

Capacity building and social mobilization

The project objectives focus evatershed treatment and rainfed area development through a decentralized
mode of community engagememhe project design follows a participatory approach with PRI asethise

of implementation. Gram Panchayat Watershed Development Plans (GPWDP) pagegprand
implemented by PRIs with theroject providing extensive training and hamalding support from the
beginning which resulted in all common assets created by the project in being well maintained and owned
by the community with a transparent sociiditing mechanism. Onef the prerequisite element of
preparation of GPWDP were increased participation of gram panchayat (GP) and communities during
formation of Watershed Management and Revenue Village Committees so that GP capacity is built and there
is fostered ownership of the plans. The project has ensured this by involvement-oNE€ld as well as
internal multidisciplinary teams (MDTSs) by engaging with the community to improve this participation.

Project has followed a systematic processentification of beneficiaries through consultation with key
village personnel and panchayat members, poverty profiling of householdgpppeformation meetings

and promotion of institution. PRA exercise such as wealth ranking and resource mappiisg &es been
carried out during the project initiation stage to categorize households by poverty levels. Project has
developed inclusive strategies to benefit 66,86@seholdsvhich includes31,023 C category households
identified through PRA exercisPost that trainings and exposure visityarious types were imparted for

all stakeholders to implement the activities efficiently. In order to bestow fiscal empowerment, GP assistants
were appointed and trained to handle books of accofiritstal of 527GP assistants were appointed and
remunerated from the GP fund for handling the books of account.

For training and capacity building, the project design included establishing collaborations with research
institutions and universities leading to improvedowledge among the stakeholders such as Soll
Conservation Research Institute, KVK Dhakrani, Green Foundation, G.B.P. Agri. & Tech. University

2 All India Report on Agriculture Censp201516
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Pantnagar/Rishikesh, Kotdwar, Indian Veterinary Research Institute Bareilly, Y.S. Parmar University,
Potato Reseah Institute, Watershed Project Solan and Nahan, HP, Biodiversity conservation Kotamalla,
Srinagar University etc. The synergy in knowledge management has helped in the selection of appropriate
technologies for dissemination, selection of varieties famesendations and effectively a higher adoption

of the recommendations of the project.

Comprehensive watershed treatment

The project design focused on treatment of 2,63,000 ha at the-wateoshed level in a ridge to valley
approach covering the int&P areas. This has badone through 82 micro watershed plans prepared for
undertaking various source sustainability measures, drainage line treatments and water conservation and
harvesting structure$he major investment has beam catchment area treatm@f norrarable land in the

hills, ranging in elevation from 700 m to 2,700 m above sea\gtretheholistic objective ofrejuvenaing

the natural resource base by significantly reducing soil erosion and runoff loss of rainwater, improving
ground waterecharge, and reducing sediment load in the tributaries of the Ganges flowing through the
state of Uttarakhand. The projeatso includedconstrucion of water harvesting structures and small
irrigation systems on 40,000 ha of arable land, disseiminatew technologies forsoil moisture
conservation and reducing soil degradation due to unscientific agriculture prattieegroject design
contributed directly in rejuvenatingridd up stream sources and capillary-based water sprirgs by
establishingrainfall rundf cgpture and infil tration of recharge pits at strategic locations in the watersheds.
An integrated approach was adopted through -l@atkr management and source rehabilitation by
enhancing moisture retention and biomass producfldve overall foca was on improving water
availability through watershed treatment to increase agriculture productivity, improve livelihoods in the
rainfed areas and reduce poverty.

Synergy between watershed treatment and agriculture

Aligning with the project objectivefancreasing efficiency of natural resources resulting in increased
agriculture productivity, the project promotadoption of appropriate resource conserving and productivity
enhancing technologieKeeping in view future water stress conditions and &itions of irrigation in the
Uttarakhand context, emphasis was given on rainfed agriculture production.

a. Increased area under agricultuidre state has 88,000 taf current fallow land out of which 6
percentis in the project ared he projectdentifiedthese fallow lands anelfforts were made for
conveting them into cultivable lands either under vegetables, cereals or orchatawl of
2,530.88 haof the fallow land wabrought under cultivatiothrough the interventions of irrigation
and water availabity was the second crucial factor addressed by the project to bring more area
under agriculturelrrigation has been provided @n estimated,3593 ha additional areay
converting about 1percentpercent of rainfed areas into irrigated atdde crgping intensity of
the project has increased taljgercentin rainfed agriculture and Z2ercentn irrigated.

b. Seed replacemenintroduction of short duration crop cultivars to facilitate reduction of both
evaporation and transpiration. The projectadtrced short duration, high yielding varieties as in
case of maize, rice, mustard, soybean, french beans, green peas, capsicum, tomato, as also varieties
suited for hill areas and climate resilient varieties developed for the hills by VPKAS especially in
cereals and milletsThe project has also established a seed production organisation (farmer
federation) in Almora division, which has produced and distributed Hi@tonnesof seeds of
different crops such as millets, cereals, oilseeds and others atotriko the seed replacement
with certified seeds.

c. Crop production technologie$he extensive adoption of improved crop production technologies
and soil moisture conservation practices has helped considerably in the manifestation of the genetic
potential of high yielding varieties (HYV) in enhanced productivity at the demonstration and
adoption plots. Soil moisture conservation practices such as mulching, zero tillage, mix cropping,
in combination with new crop productidechnologies such as IPNM measyrese of bie
compost, vermtompost, line sowing, etc. have been widely promdtedddition, farmers have
also been provided with means for protected cultivation through the provision of polyhouses in
different sizes for the cultivation of vegetablesl arther high value crops. Approximate 96,000
sq.m. of area has been brought under polyhouse utilised for domestic and commercial purpose. Use
of water efficient practices such as line sowing, mulching, zero tillage and efficient irrigation
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techniques suchs drip and sprinkler haleenintroduced to farmers.

Flexibility of Interventions

The project design has been very f1| ebyiallowirg t o
important interventions to be included under the project aegis with tigende The project has gone
beyond the envisaged design to bring in innovations at various tavelgyh various dimension3he
following certain interventiositaken up by the project to multiply program benefits show the flexibility
in its design to pmote innovatio®& meet the needs of the beneficiary community.

a. Introducing pilot fundsTheprojecthada provision of pilot funds under which projects which were
not budgeted for under the main project expense were explored and those that were #tighed w
goal of increaing agriculture productivityand improve marketing linkages weapproved and
implemented for the benefit of the farmePsoject hasapproved proposalsorth a budget ofRs.

61.28 million for pilot activitiesnvolving variousinnovative activitiesbased on the needs of the
community and market feasibilityrhese activitiesncluded those thatvere implemented on a
limited budget but due to the successful implementatiod, &ademand for more frorthe
community (such as solar poweredater lifting pumps, gemembrane lined water tanks)
innovations which would allow farmers increase the benefits from agriculture activities (such as
chain link fencing, produce transport trolley, packaging and grading cesmeejtivities that had

a high returns for the farmers and thus were requested by many beneficiaries (suegrated
farming, poultry, goatery, fisheries).

b. Alternate energy initiative€€limate changbasresuled in higher temperatures across geographies,
erratic rainfallmore frequent or intense extreme weather evéliitese adversities affect the hills
not just in terms of disastrous events but also in redub@gfficiency and alterg the availability
of power. Climate change impacts on transmission and distributioromestwan result in higher
losses, changes in transfer capacity and particular physical daifeg@romotion of alternate
energyinitiatives was done to build climate resilience in the community and provide alternate to the
finite sources of fuel which ar@ further limited measure in the hill regiorBhe project has
promotedsolar power (lights, pumps, cookers) biogas, pine briquettes and hydro power-(gharat
traditional water mills) in various numbers across the project akéa® than16500 units of
variousalternate energy measureave been providetb give a convenient, cheap and reliable
source of energy for the hill populatiohmong most prominent alternate energy measures such as
solar lanterns the annual savings is approximaslyL00 per anum on electricity per household
per electric bulbThe other alternative energy equipment provided through the project such as solar
powered street lighting, biogas, etc. have also contributed to saaingarious levels. The
promotion of alternate engrgwas adopted looking at the needs of the local population, the
limitations of the hilly terrain and with a view ttombat the negative effects of climate change.
Moreover, thee units generate power with very little to no air pollution and thus haveolow t
insignificant carbon footprint in their operation.

c. Resource dlaborationfor expansion onimal husbandry activitiekimited resources for health
management and natescript breeding of animals was the factor limiting livestock production in
the stateWhile the project itself supported livestock farmers through housing, mangers and charis
to promote a stall feeding system instead of open gra#iegproject also exploredrogeny
improvement throughesourcing services from other line departments&ural breeding as well
as artificial insemination and provision of health servité® project has procured bucks and bulls

of improved progeny from Animal Husbandry department for establishing natural breeding centres.

synergy was established betweka tommunities and the Animal Husbandry department to incur
surplus benefitthrough health camps ahenefits in terms of reduction of fodder wastage, saving
in veterinary expenses, improved milk yield saving of time for fodder colleltéioa been obsezd
based on survey data and field visit discussion.

d. Evolution of growth centreconcept Conventionally, posharvest value addition and collection
centresare the main stay support activities provided for market linkages. Hovtleggaroject has
gone begnd this concept and ten Agribusiness Gro@&mtrefABGC) have been established to
ensure backward and forward linkages in agriculture production. Thasesvere not part of the
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original project design however, they emerged from the pre andhaoetst and marketing needs
of the farmers owing to increased production and expansive aggregation into Farmer Interest Groups
(FIGs). The ABGC are aimed at providing one stop service to farmers through services such as farm
inputs, custom hiring, technical &w-how, aggregation, posiarvest services, marketing support
as well as a platform for value addition.

e. Branding and marketinstrategy:in order to build an appropriate forward linkage for the produce,
the project has taken a bold step in creatingitsowbr and o6 Gr amyashreed under
56 product variants have been developed across 14 product categories. The projésgHadsd
technologies in multiple ways for branding and marketinGirAmyashree appas been developed
to expand thefarmer to tradersales andestablishseamless communication between farmers,
domestic traders/mandis, online markets, exporters, agro processors and vtailas/er ofRs.
1.69million has been generated through the sales via GramyashraedBp9endors including
wholesaler and retailers who have registered on the app. Other than this 9 inside state outlets have
been established under the brand anddff&rentmarketingavenuesit i | i zed t o sel |l 066G
products withorick andmortarstores béng the most utilized marketing channel categérywebsite
wwww.gramyashree.in has also been launched from where customers from all over India can place
their orders for the Gramyashree products. The website and product supply chain is being managed
by Khyarsi Growth centréOverall, it is indicative of the robust strategic design being built to sustain
the marketing linkage.

In implementation as well, the project has taken a vanguard approach and distinguished itself with innovative
technological interveions to suit locatiosspecific challenges. Based on local needs, the project has
implemented ropeway trolleys for transporting farm surplus from downstream valleys (through mechanized
pulley) and from high altitude fields (through gravitational pull me&@m), lifting of stream water by using

solar power, gemembrane lined low cost water storage tanks, and others.

Bringing robust technology forimplementation and efficient monitoring

Science and technology introduction along with participatory appras@&mvisaged in the project design
has been introduced and led to the monitoring of comprehensive project objectives as well bring about
distinguishing technological interventionBhe project team prepared comprehensieatment plans for
both GP areaand norGP areas part of the micro watershddge GPWDP consisof activities which are
to be implemented in the areas which fall in the jurisdiction of GParféais which are out of the jurisdiction
of the GP but lie in the MWS (primarily reserve fdraeas)comprehensive MWS plans were prepédgd
WWMC and Van Panchayat with help, coordination and consultatiproggct teanmand concerned Forest
Division in a manner that complements the GPWINMLS plans following a ridge to valley approach for
uncertaking sustainable springshed management in the inter GPeaieatg reduced soil erosiamd
enhanced source sustainability of water and drainage line treatment.

Weather parameters are important data sets for hydrological monitoring and eighivatersheds were
carefully selected in each district of the project for carrying out morphological analysis and water balance
model validation. A consulting firm (WAPCOS) was commissioned to construct weirs and set up gauge
monitoring, following which 4 Atomated Weather Stations (AWS) and 16 Automated Rain Gauges (ARG)
have been installed across 8 representative micro watersheds whose data will be used by project team for
SWAT modelling in future. WAPCOS has also established one weir in each represeniative/atershed

(total 8) to measure the stage discharge of identified streams under the project (both treated and untreated).
Training has been imparted on discharge measurement using current kligienam 5 team members of

the project staff and commiiym members are trained to do the hydrological monitoring through field
measurements.

Management Information System (MIS) and Geographic Information System (GIS) are vital pillars of the
project. An irhouse GIS based open data kit (ODK) App 'Pratyakak’developed and used regularly to

obtain information, photos and GPS readings of assets created in the field on GIS platform as a tool of
evidence based monitoring. Land based activities such as plantation areas, fodder and orchard development
etc. are cptured using GPS to develop GIS. Process monitoring and onsite monitoring of GPWDP and MWS
plan implementation using GIS tools was carried out by the M&E Cell of WMD. The ODK App provides a
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way to collect and store gaeferencednformation, along with &uite of tools to visualize, analyse and
manipulate ground data for specific needs.

Rel evance to state priority on doubling farmeros
The projecthas beerdesigred in alignment with thd 0 point strategy oUttarakhand Governmerfibr
doubling of fa me r s 6 Following anethe highlight strategies ingrained in the project:
i.  Strengthening ofvater harvesting potential, water conveyance and impravawdjtional water
storage structuee
. Adoption of cluster approach for holistic development amtytivity enhancement through
introduction, adoption and popularization of high yielding varieties
iii. Reduced cultivation cogitrough improved crop production technologies, farm mechanization and
water use efficiency
iv.  Supplementing farm income through integratiof animal husbandry anlizestock- goatery,
poultry, fisheries
v.  Following an integrated farming system
Vi. Reducing posharvest losses and value addititbnrough improved practices of crop management
and postharvest management
Vii. Off-farm incomehrough seaswl and norseasonal livelihood initiatives
viii. Marketing and value additicio increase value of products and increase market share

The comhination of watershed treament (i.e., land degradation control, natural resouce consevation, and

water harvesting), agriculture demonstetions, and agribusiness evelopment contributed an average37.6

percent increase in beneficiaries 6 menTtieoagriculture income as a share of total household income is
about 10.3 percent for the project sample. For farmers directbfibied by the agriculture interventions of

the project, the income increase has been more significant than the overall sample. average annual income
of Rs.14,109 for each farmer associated with the project FIG registeringmei@&hincrease due tarpject
interventions as compared to 2016 income of farmers.

Despite unexpected challenges and slowdown of activities due to the pandemic, the project has not only
achieved the targets envisaged but also gone beyond to incorporate an expansiveesgritarsiponent in

the portfolio. This success demonstrates the impact of batpopianning for effective conservation and
management of natural resources for capturing productivity gains from resilient watersheds.

4.2 Effectiveness

Quality and Timeliness olnputs

The projectdurationwas of 7 yearsfrom 2014 to 2021 dffective since 15th July 2014Project activities

have been by and lgeundertaken in a timely manner. Activities follow a process of maturity at the village
level. With seamless cooperatioof almost all stakeholderdimeliness of activitiesvas maintained
throughout project periodExcept in Uttarkashi division, because of external factors, the progress of work
was slow in initial years not conforming to the proposed timelines enviskgedtually, in 2019, the
progress was resumed as the implementation was taken up directlydrgjdwt teanto meet the project
targetsQuiality of activities was ensured through regular supportive supervision and handholding by FNGO
andABSO during prgectexecution.The project also ensured regular monitoring and monthly reporting of
progress from all divisions through monthly progress reports (MPR)

The four key components of the program followed a systematic linkage of activities and process of
maturdion. Activities such as developing agribusiness linkages were given due emphasis and were focused
on when there was an increase reported at agriculture production levels. The components have
complemented each other and #ffectiveness of implementatias seen in thevatershed treatment and

rainfed agriculture activities where most of the targets have been over achieved due to adequate construction
of water harvesting structures and drainage line treatment activities, soil conservation measures and
propayation of crop production technology resulting surplus benefits. Timely training and capacity building
activities gave adequate push at operational level to achieve the targeted output.
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The project effectiveness is also visible in the social inclusiorpooent where raong the C category
householdsl4,148 members are engaged in entrepreneurship activities and effectively managing their day
to day business activitieg701 individual IGA activities were analysed out of whiclp8icentare showing
positivenet profit from entrepreneurship activity. Among group VGA activities 854 activities wereadaly

and 83percentare showing positive net profit from entrepreneurship activity.0AL4 percentof the
enterpriseseported negative returyrimarily becasethebusinesslid not survive th€ovid-19 pandemic
period.The businesses were constantly showing positive returns till&@Qwvhichthere was a decline in

net gains during last two business years.

Monitoring of Activities

The project has developa robust monitoring system through which the interventions are monitored. State
Steering Committee and District Level Watershed Committees are constiftliedState Steering
Committee Comprises of Secretary level officers and concerning Head of Dagart@baired by the
Forest and Rural Development Commissioner (FRDC) Govt. of Uttarakhand. The committees role is to
Facilitate interdepartmental coordination, policy decisions and the Overall approval to work plans of WMD.
The committee reviewed the pecf progress at half yearly and annual intervals. The District Level
Watershed Committees comprises of district level officers, Chaired by the Zila Panchayat Chairperson and
members secretary, and the concerning DPD. The role of the committee is tatéaicitérdepartmental
coordination and convergence with other programmes. The District Level Watershed Committees monitor
project progress at quarterly intervals.

For internal monitoring financial progress reports are generated regularly using FMM Stineaintains

household wise database for beneficiapegaining toeach activity. An app called 'Pratyakbla's been
developedor regular monitoringof field level asses throughphotographsand GIS based dataxternal

monitoring ageniesfor monitoring & evaluation and hydrological monitoring is on baand has monitored
the progress ameporedinterim results of the project development objectaeegular intervals

Achievement of Outputs

The project has been able to oaehieve most of theubput targets as envisaged till the end ofptmect
Component 1 on socialobilizationand participatory watershed planning had two critical outputs on which
the entire implementation plan was dependent. The project has achieyetdéitargetsandsuccessfully
developed 527 GPWDP plan and 79 MWS Plans and implem#redn a participatory manneRest

three MWS have no inhabitants and thus were exclublee. GPWDP plan was the base over which the
Annual Work Plans were developed each year andmonity needswereincludedthrough participatory
planning ands per available GBudget envelob27 GPWDP were successfully implemended of which

most of the planned activities were related to water and natural resource management (relative tof a targe
60 percent), suchsoff-farm andon-farm soil conservatioranddrainageline treatment, afforestatioand
fodder developmentComponent 2 Watershed Treatment and Rainfed Area Development had several
outputs which hae been achieved on a surplus tdiaee greater benefifsom watershed treatment and
increased agricultural outpufEhe project has exceeded all the targets of project development objectives
and also surpassed the endline targets for the key performance indicators. The details oé thee sam
elaborated in further sections.

4.3 Implementation Efficiency

The efficient implementation othe project can be witnessed in the fact that majority of the project
development objectives have been over achieved, some with a significant maegamogct has also been

able to make a significant change in the perspective of the tengeficiaries through increased adoption of

new and improved technologies for water harvesting and conservation, rainfed and irrigated agriculture as
well as animal husbalny. The final impact assessment shows that soil moisture conservation practices and
new technologies of crop production are adopted by 65.7 percent of the farmers in the project area and 99
percentof beneficiary farmers follow at least 1 of the demonsttgractices.

Under the social mobilization objectivess a resultof project interventionsy8 percenthouseholds
participated in GPWDP preparation527 GPg51,755HH out of 86,352HH). Inclusion was a centre point
of the social mobilization and 7percentof the total vulnerable households participated in GPWDP
preparation (2,747out of 31,203 along with 36.1percentwomen participation (4482 out of 1,16,341).
The project has been able to achieve satisfactory results in financial auditsfaf GI® percent of the
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financial auditsas well as in the social audits conducted for participatory monitoring and evaluation of
project activities.

MWS Plans were focused on stream source treatment and rejuvenation, soil conservation, and forestry
(afforestation and assisted natural regeneration of oak forests) iGiRtareagndreserve forests leading

to acomprehensivéreatment oR,30,000ha. The catchmerdreatreatments have resultedanincrease in

water discharge rate in pmonsoonand postmonsoon period. It also resulted in increased water flows
throughout the year by reducing the water scafoit®5 percenof the target beneficiaries.

The project activities have helped in enhancing the efficiency of natural resources use thrdugentatc
areatreatment source sustainability, water harvesting and irrigation strestontributing to increase in
water dischargéor 99 percentof the treated water sourgesonversion of 2530.88 ha fallow land into
cultivable land and conversion @(238.7 haof rainfed land into irrigated landlhe analysis by the
hydrological monitoring agency, WAPCOS, indicates that the average water yield of the sampie 8
watersheds during base line periwds 42.4 million cum which has increased tdb4dhillion cumat the

time of final impact assessmefithe yield of the watersheds tonsidered as the available water after
removing the evapo transpiration losesl 5 the sum of surface, lateral and returns flohre difference of
about2.07million cum (4.9 percen} is the average again for the watersheds which is contributing towards
moisture retention. Almost all watersheds show reduction in surface runoff and more geanedtbf the
watersheds showed an increase in lateral flows. The results intliabteewatershed treatment in the area

has been effective in terms of source water conservation, increased stream flow and groundwater discharge.
This is indicative in the impact of improved productivity in the selected watersheds in both irrigated and
rainfed agriculture.

The NDVI estimation and ground truthing process indicated that there is an increase oflabpeitc2nt

in the biomass and vegetative coverage and the projebebasfficient in meeting the envisaged target b
covering ararea ofL0474haunder plantationThe treated plantation sites show higher values of diversity
and species richness as compared to the controllsited.use land cover maps have been prepared with the
help of 201920 images. A comparisondicates an average ffercentincrease in agricultural land, 0.3
percentincrease in forest and 1g&rcentreduction in land with or without scrubs in the watersheds with
respect to baseline periothe @nservation and protection activities halso helpedreatea conducive
environment fothe endemicpecies taegenerate angrow. Increase in the species richness and diversity
index were largely due increase in the moisture content through the various soil and water conservation
structures.

The project has promoted clusteased approach by forming 165 agriculture clusters in 907 ha. area. 447
vegetable clusters in 1728 ha. area and 318 fruits clusterOthhb4area resulting into a cumulative
production 08336.7 tonnes arghjuivalent to a value &s.1322.9 millions The project has made conscious

and encouraging efforts to improve the production potential of the region as rainfed areas accounts for 80
percent of the arable land in the Statke watershed treatment and rainfed agriculture interventions have
resultedn an increase of production potentigi 33 percentAdditionally, a total of 10,62ha of land have
beenbrough undeirrigation and cop productivity inirrigated agriculturencreased byp9 percent for the

target crops iproject area. This has contniied in increasing the inconaé farmers by 3.6 percentAs a

result, the gribusiness component was also expandethd¢ditate and ensurenarket linkage for the
absorption of the increased production from the target farmers.

The project has formesbaut 4,343communitygroups/institutions for various purpoggeser groups, FIGs,
WWMC, RVC) and the total group savinggs accumulated tRs. 40.5 million. The institutions are
envisaging these funds for operations and maintenance that will arise itutieegfiod for development and
expansion of services as required from time to time.

Equity and Environment

Ensuring equitable participation by all groups was one of the key approaches strongly adhered by the
project. It was enaured thatwomen and vulneable households were involved in each stage of the project
formulation starting from GPWDP preparation to its implementation. As a réseltepresentation and
participation in local governance platformsshgreatlyimproved andbeneficiaries were alsextensively
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benefited from the project activitie&gainst an overall grant R8690.96L, VGA beneficiaries have earned
an overall average net profit of Rl5 million (excluding wage and working capital).

Gender _InclusionThe project has substantiaérgler outcones in local governance and livelihood
development. Women& participation in GPWDP planning and implementation was fostered by 1,017
women village mativators, who were recuited from within the targeted villages. The project created
forums such a%/omend #am Sabhaat the GP level to ensue women were effedively representedand
participated in dedsion makingdiscussionsat Gram Sabhain GPWDP. GP level social audits have been
conducted with participation from women and p@€centGP have receiveshtisfactory social auditetailed
furtherin Social Impacts Sectign

Enhancing climate change mitigation and resilience in the watershed eco3ywtgmoject has algwomoted
alternativeenergy based equipmetitat would reduce dependence on tadural resource base such as
promotion of alternate energy sources such as biogas plants, solar cookers/pressure cookers, water mills and
pine briguette production, renovation of water mills and solar lift irrigation to reduce dependence on forest fuel
wood and promote energy conservation. Under the Project initiatigel@4poweredlift irrigation systems

have been established covering 241.68 ha.

The costbenefit analysis of the project was conducted overgea0 horizon. The CB analysis indicateatth

the benefits accrued is substantially more than the investment. Economic analysis was conducted after making
appropriate adjustments to financial benefits and cdhts economic rate of return for the project as a whole

is 24.33 percent. Net Preseniaat 12 percent opportunity cost of capital foiy@ar project life idRs.12.29

billion. (Detailed assessmemas been provided in the chapterfmonomic and Financial Analysis

4.4 Building the resilience of communities to effects of climate change

Sccial mobilization and an inclusive approach in targeting all segments of the community in the watershed
area has been one of the pillars of the project. This has helped in brining equity in distribution of benefits
among the wider populace. The improvediabcapital wherein 1 out of every 8 household are connected
through one or the other community institution is the result of intensive facilitation support by FNGOs and
MDT teams. They have ensured more t h aominifaDproar cent
planning process (GPWDP formation) up until the later stage implementation activities and beyond. The
project has helped in strengthening the institutional framework of Gram Panchayat through the formation of
supportive institutions suas WAS (Women Aam Sabha), user groups, WWMC, etc. and the strengthening
of existing institutions such as the GPs and Van panchayats which helped in an efficient and inclusive micro
watershed developmenithis has provided adequate space for all sectibogromunity including women

to participate andreatingan enabling environment that instilled confidence amongst them to effectively
participate in statutorypody meetings suclas Gram @bhds. This is evident through the increased
participation of pragct farmers in gram sabha meetings as well as their participation in the various project
trainings, and other project institutions such as user groups, FIGs, etc.

The project has made a special effort to engage women members in the community in veuiogs f
especially through Women Aam Sabhas (WAS) specifically initiated for improving their role in GPWDP
planning process. The WAS have played a key role to bring women members together for one common
purpose under a single platform giving them the opmitst for deciding activities as per their requirement.

The platform has helped build confidence in women and empowered them in voicing their needs for NRM,
agriculture, livelihood and other activities. This empowerment of farmers especially of women is an
important positive shift that has happened in the community because of transparency in panchayat activities
in discussing their budgets and utilization, exposure to various knowledge centric events, trainings and
capacity building, as well as livelihoogportunities facilitated by the project. This has enabled them to
prepare for timely identification of the needs, risk assessment for dealing with unforeseen effects of climate
change and reaching out for support to relevant individuals or institutions.

The vulnerability to anticipated climate change effects has been addressed by the project through capacity
building of communities in terms of climatesilient agriculture practices, adoption of green technologies,
promotion of high vyielding, short duratip locationspecific, climateresilient crop varieties, and
introduction & awareness of climate mitigation knowledge. The knowledge enhancement coupled with
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increased confidence to apply the learnings would play a key role in the future in buildinglitrecesef
the communities to the impacts of climate change.

The climate cebenefits of the project activities are visible in the increased carbon sequestration through the
increased area under green cover and the subsequent increase in biomass. Ifddit@peoject is also
promoting environmentally sustainable farm activities such as the use of live or napier terrace borders,
mulch, zero or minimum tillage, watefficient micrairrigation for orchards, mix cropping, stall feeding of
animals, etc. wich would help in reducing the load on natural resources such as land, water and forests and
promote their efficient use for a longer period of time. The adoption of these etsdient activities is

evident in the adoption levels of natural resoucoaservation measures (93%) and crop production
technologies (65%).

The project haestablished hydrological monitoring systems which have helped in efficient water budgeting
and understanding the water available sodrce sustainability and water hatigg measuresindertaken
extensively throughout the project area. This has enabled efficient water conveyance and reaching water to
the farm lands thus securing water availability for agriculture. This has allowed farmers to engage in
commercial productioand increasing their incomes. Water security has increased economic activity, growth

of agribusiness, efficient use of natural resources has helped in building resilience of the farming community

Additionally, the project has also promoted the use tefr@hte fuels for lighting, pumping and cooking
needs. Devices utilizing alternate energies such as solar lanterns, solar street lighgieywswka water

lifting pumps, biogas, water mills, pine briquettes, etc. have been distributed in the commuaity on
individual or community basis. The introduction of these units has helped create awareness in the community
as well as bring about a shift in the usage pattern giving alternate fuels preference for thehrelxteate

as well as economic benefits.

The project has made efforts to identify innovative approaches and undertake experimental interventions for
improving natural resource use efficiency, improving market demand and providing logistical support and
lastmile connectivity for effective marketgnof produce. The interventions such as produce transport
ropeway, solapowered water lifting pumps, geomembrane lined water tanks, and agribusiness growth
centers have been excellent examples of project flexibility in piloting new interventions andiegpan
replicating and scaling them as per the needs of the community and feasibility. The project has acted as a
platform for the launch and incubation of these exceptional technological innovations and practices which
would contribute to the future sustability of the communities.
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5. Scope ofFinal Impact Assessment

5.1 Scope

This evaluation is an end pfojectcomprehensive assessment of the Gramya |l project through an analysis
of its main components. The main purpose is to learn about what workedviratidid not and why, and

offer reflections and recommendatiof$ie evaluation findings are drawn through a consultative approach
adopted with Watershed Management Directorate and other state level stakeholders, including field level
agenciesABSO andFNGO) The overall objective of this evaluation is to follow the critical OECD areas of
relevance, coherence, effectiveness, efficiency, and sustainability.

The purpose of this evaluation is to assess the Watepsbgthm covering a seven years implenaian
period (20142021), which was extended for 7 Months due to Gd@dPandemic.The evaluation
framework was built around the causal assumptions in relation to the achieved ouft@moeparative
analysis of performance in the project areas as comhparthe control areas has been done unddirthke
impact assessmerthe evaluation focuses on the following aspects:

1 Evaluating the overall watershpdogramand related impacts.
Assessing the attribution of the project activities to project outcomes.
Identifying the approaches and strategies that have worked best in meeting the project objectives.
Assessing equity issues and distributional impacts of project investments.
Evaluating the costffectiveness of various components under the project anovatine
approaches adopted.
1 Evaluating the quality of processes adopted to strengthen local institutions.

= =4 -4 =4

5.2 Methodology and Sampling

The evaluation design for Gramilas based on a mixed method approach, wherein suitable counterfactual

group were establied for comparison with the project grodie study framework was designed to capture

program processes, outcomes and impact as well learnings for future projects. This required probing into

both operations and systems of the project as well achievefudiced outcomes / impacts. The evaluation

captured:

1 Learning from the project on situation specific strategies and contextual success factors that lead to
desired outcome/ impact in different project areas / communities

1 Processes and systems suppottivegproject and if they have supported the desired outcome

1 Extent of external factors and community attributes and capacities influencing the outcomes

1 Outputachievement in different divisions over the duration of the project

The following areas of assement were coved for tfieal impact assessmeptocess:

Assessment of Project Relevance
Key areas evaluated to assess relevance are:

Watershed Treatment A Effective management of land andtesaresources for
Water source groundwater recharge, reducing runoff and soil loss
sustainability Conversion of fallow land

Create synergy between watershed treatment and rainfed
agriculture

Harvesting rainwater for irrigation

Increased water availability and soil moisture improgatn
Fallow land conversion

Improve discharge from the water sources

Increased water availability and irrigation facilities
Fallow land conversion

Improve discharge from the water sources

Soil moisture improvement

Rainfed Area
Development

o I I I Io o To To T I»
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Decreasing affiity for agriculture due to low productivity and
high risk

Incremental area under fodder production

Need for diversification of livelihoods

Stall Feeding

Increased climate resilience

Promotion of alternative energy resources

Increased marketable surplus

Value addition for enhanced return

Agribusiness development for forward and backward marke
linkages

Benefits (production & marketing) accrued from value addit|
through FFO&s

Inclusive approach for holistic development

Employment generation for Vulnerable househelds
landless/migrants

Support to transhumant population

Enhancing Livelihood
Opportunities

To oo Do ToToDeToTo o DeDe I

Assessment of Project Effectiveness and Efficiency
The effectiveness of a project is a measure of degree to which performed activities has resulteddetd i
outputs/outcomes. The kegsearch questions assessed are:

Increase in effective land use in GP

Inclusion in planning process

Efficient water resource management

Community confidence in Participatory approach
Improvement in Biomass, soil moisture, soil quality

New orchard development, orchard rehabilitation
Availability of adequate quantities of fodder and fuel wood
Construction and rehaltdtion of WH / SS Structures
Promotion of catchment structures and utilization of rain wa
Natural resource conservation measures for soil, water and
groundwater

Sustainable enhancement of water discharge
Enhancement of crop productivity of major craipsough
varietal introductions & improved crop management practict
Introduction and adoption of new technologies
Diversification in crops for high value agriculture

Crop water productivity

Adoption of environmenfriendly energy sources

Reduced dependenoy fuelwood

Biogas

Sustainability of Income augmenting activities

Interventions promoting economic independence among
women

Better equity in project benefits by effective implementation

Watershed Treatment
Water source
sustainability

Rainfed Area
Development

Enhancing Livelihood
Opportunities

o T Joo o T Po Po Bo  To Do T To To Too Jo Do Bo o o Io

™

Assessment of Project Impact ath Sustainability
The project impacts for intended and unintended impacts of the project were identified to measure during
theFinal impact assessment

1 Impact on quality of life of targeted beneficiaries, improved livelihoods and living condition

1 Impact onreducing vulnerability (food security, indebtedness, distress migration, etc.)

i Impact on Social and economic empowerment among women

Page29



Impact on cropping intensity

Increased resilience in project area

Change in average income of households
Preserving the dtwral uniqueness of the project area

= =4 -8 -4

Extent of community ownership and Impact of the Project
1 What is community perception of the project and how do they perceive benefits?
1 The extent to which the outcomes have reached the beneficiaries
1 To what extendisadvantage groups have been included in the project and benefited?
1 What is the ability and willingness of the project team to continue activities initiated in the project
after the project is completed?

5.2.1 Sampling Design

The evaluation design waaged on the most rigorous approach to evaluation and a Diffdrebaéerence
technigue was followed. The differenitedifference method compares the changes in outcomes over time
between a population that is enrolled in a program (the Project grod@ population that is not (the
Control group). The differenee-differences approach combines the two counterfeit estimattee of
counterfactual (beforandafter comparisons, and comparisons between those who were part of the project
treatment and theswho choose are not) to produce a better estimate of the counterfactual. It helps in
controlling the factors that vary over time (tiwarying factors) which could be a source of bias. The DiD
estimation seeks to measure outcomes for two grougsatmei (project) and control (counterfactudl)

over a given time period. The control group is not exposed to the treatment and the same units within both
groups are observed in each time period, where the average gain in the control group is subtraced from th
average gain in the treatment group (see diagram).

Time
E E [Treatment group ‘ ( Pre-test ‘ | ’ ’ Post-test ‘
Quasi experimental gl — — J § J
/ matched group ; .
design [ Control group ‘ ‘ Pre-test ‘ l Post-test ‘

With reference to the current design the control or counterfactual units were geographically selected and
were located in areas where no watershed development related activities had been condticteare@asn

were selected from 4 different miereatersheds from where 22 control villages were drawiatal of 80

project villages and 22 control villages were covered durinditiad impact assessmernthe following
household sample was covered:

District Project Control Grand Total
Almora 683 248 931
Bageshwar 605 77 682
Dehradun 315 109 424
Dehradurll (PMU Model) 59 36 95
Pauri 444 113 557
Pithoragarh 307 73 380
Rudrgrayag 695 77 772
Thatyur 320 13 333
Uttarkashi 197 294 491
Grand Total 3625 1040 4665

Household Sampling The household survey covered all the project households as covered in the Midline
survey and Percentadditional sample from Baseline assessinme
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Additionally, a sample of other stakeholders were covered waitlintervention focus to see the most

significant benefits accrued, beneficiary satisfaction from Project intervention and distributional impacts.
1 Gram Panchayat

Village level units

Famer Interest Groups

Vulnerable individual and Groups

Orchard beneficiary

= =4 -8 -4

5.2.2. Methodology for BiomassEstimation

Remote Sensing:

Micro-watershed wise Biomass incremental assessment was made using field survey in combination with
image processing tectmie. In the present study panchromatic (PAN) sharpened IRS 1C and IRS 1D with
Cartosat 1 was used. The data was procured by WMD from the National Remote Sensing Centre (NRSC)
and forwarded to SUTRA for further analysis. The satellite data sets 0f220%320182019 and 2021
provided by NRSC were geo rectified and mosaicked (stitched together).

The satellite image was <classified using spectral
water body, built up, agriculture and barren latel Tonal and textural variation plays a major role in the
creation of land cover type map. From the field a number of quadrants were laid to study the biomass
availability and species distribution. The field data was also used as ground truth to tdifeetgstween

various vegetation compositions. The field base sampling has provided with the quantification of biomass

in terms of th'. The field values were later evaluated with reference to NDVI values. The correlation of field
sampled values with NDWiales helps in the development of regression equation to assess biomass in terms

of NDVI values using satellite image.

The increment in biomass was estimated considering biomass baseline data202043 reference. A
number of field plots (quadrate)ere identified within the untreated forest areas nearby the treated area. It

is expected that the untreated forests would not accumulate significant amount of biomass within the duration
of 1 to 2 years. Similarly, within the treated areas, due to affti@s, maintenance, fencing and protection
against grazing and over exploitation, though the natural vegetation (bushes, shrubs and grasses etc.) will
grow and accumulate.

The biomass value from the baseline and midterm study estimated through &eddltsdtion and satellite

image of 2014, and 2019 were compared with the biomass vakieahimpact assessmeesgtimated on

the basis of field survey and satellite image of year 2021. Further a linear fit equation was developed
correlating the biomasglues with the NDVI values of same coordinates (pixel) in the years (2014,2019
and 2021) satellite imageries. Using the linear fit equation, biomass for all the micro watersheds was
calculated.

Ground Truthing

The ground truthing for biomass sampling veasmducted in twelve revenue villages of six development
blocks located within six districts of Uttarakhand state. All these were selected from the overall sample of
36 Gram Panchayats (GPs). Four blocks (Jaunpur, Kalsi, Ekeshwar and Augustmuni) freemhthal G

region were identified for field data collection, while two blocks (Kapkot and Dhauladevi) were selected
from the Kumaon region. The selected revenue villages from Garhwal region are Quasi, Dilau, Sanj, Dudhau,
Khjarbi, Kyarigad, Pali, Rayari, Dankd-alai, and Patisen. All the selected villages fall within an altitudinal
range of 300 m to 2000 m and have a subtropical to temperate climate. Most of the plantations were carried
out in the community forests such as Van panchayats, while a few weeal cart on Civil and Soyam

forest.

Field data for biomass assessment was surveyed in the month of Decembdar@2¥ 2022. To assess

the standing biomass, quadrant sampling method developed by Misra (1968) was used in all the selected
eleven villags. At all the selected sites, quadrants of size 20 x 25 m for trees, 5 x 5 m for shrub and saplings,
and 1 x 1 m for herb species were laid out randomly. Depending upon the plantation area, 3 to 6 quadrants
were laid within each treated plantation site.
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On the basis of the field data, standing biomass stock was calculated. The standing biomass stock was
calculated through the volume equations provided in the Forest Survey of India Report, 1996. In order to
extrapolate it for the entire project area, aesgion equation was developed between the standing biomass
stock (treated and untreated) with the NDVI values of the satellite imageries (2014,2019 & 2021). The linear
fit equation further provides the biomass values of the entire project area.

5.2.3 Data Source, Constraints and Limitation

The analysis was primarily drawn from projects year on year improvement through projects internal
documents (Sector specific status reports. Budgets and investments) and external evaluation reports such as
inception reprt, Baseline assessment reponidterm assessment report, concurrent monitoring reports,
hydrological monitoring reports of WAPCOS. Further to that a context analysis was done thrdagthin
interviews with local stakeholders in different divisions evdone. Quantitative survey tools were used at
the household level tool, the GP level and the village level administered through CAPI for the project and
control sitesSemi structured tools were used for assessing sector specific interventions sucbustsivegr

& horticulture. Institutional, FIG level, VGA levednimal husbandry intervention and NRWVhe qualitative

tools included the Key Informant Interview sched(lke household data collection tool had comprehensive
sections covering income, debayvggs, membership in community institutions, land use, asset ownership,
social capitabnd suchThe GP schedule on the other hand focused on procedural details on implementation
including levels of awareness, meeting schedules, nature of participadioitgmmg processes followed

(The detailed tools are attached as Annexure)

5.2.4 Process ofFinal Impact Assessmentand Data Analysis

1. Composition of Field Research Team

Division level supervisors were recruited based on their technical and geograpipeaience. The
recruitment of field survey supervisors and researchers for the assignment was completed after the
finalization of tools.

Surveyors were selected from the sample divisions to ensure smooth functioning in interaction with
households, faméirity with location of villages, local language and culture. An attempt was made to provide
training to more researchers than actually needed so as to have replacements. Researchers were selected and
assessed on the basis of their performance duringaithity sessions, both in the classroom and in the field.

The trainings were conducted by core team members with the support of the supervisors.

Apart from Field Managers and Division supervisors, internal team members were also engaged in quality
monitoring from the beginning of the survey. It was ensured that processes were adhered to and flow of
activities was smooth along with quality monitoring.

2. Translation of Tools

The translation of tools was done in Hindi from English. It was a strict nects#ityroughly comprehend

the original (source) message and field test it before finalizing the translated versions of the questionnaire.
The first draft translation was reviewed during the supervisors training and rectified after that. This second
draft was again reviewed by bilingual individuals not connected with the survey, to verify the correctness of
the translation both words/phrases and structuring of the sentences. The third draft was reviewed during
the training program of the supervisors antiifresearchers & from experience of the piloting of the tools.

3. Training of Supervisors and Surveyors

Training of supervisors and surveyors was conducted in Dehradun for a duration of 5 days followed by field
exposure. The purpose of this training wasnderstand the purpose of the tools, technical concepts involved
and to discuss with them strategies to be adopted to overcome challenges. Role play exercises were
conducted for difficult sections in the questionnaire.

Trainings were composed of two magomponents Classroom Training and Pilot Testing. The researchers

were trained adequately on the context, techniques and use of survey tools. A short training manual was also
designed for this purpose which includes conceptual issues on researcievoeéithe project processes

and institutional arrangement, basics of field research, sample selection, field guittessasof d dondt s,
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explanation on using various instruments, guidelines on taking field notes and other research planning and
management ssies.

4. Quality Assurance

Field supervisors along with the internal team member were responsible for data collection and quality
assurance. All data collected during the survey was checked for consistency at the field level and necessary
corrections weré@mmediately incorporated. Each day, after completion of the field survey, the supervisors
did a manual scrutiny to identify incomplete questionnaires and redundant observations and had them
rectified. In addition, 5 percent of the questionnaires werekekleloy the internal project team members
during monitoring visits to field locations.

In addition to this, the use of CAPI ensured that core team of Sutra was able to check the data on daily basis
to ensure that the data quality is maintained at the sigitendard.

5. Data Entry and Analysis
The CAPI software was designed with operator controlled mode based on the nature of questions in survey
tools. The following activities have been done with regard to the preparatory phase of the software testing:
1 Range and validation rules were decided and included in each applicable cell of the software.
1 The range and validation rules were ratified by taking feedback from all supervisors.
1 Multiple testing exercises were conducted on the software with a smalf sempleted
guestionnaires in order to check all validations at different points in the software.

Data entry operators and supervisors were trained before the data entry work started. Data from all the
sectoral questionnaires was entered directly teB¥&el. For the purpose of minimizing the scope of errors

and to improve data quality, double data entry option was availed of in which the same data was entered
twice by different data entry operators. Later, the two sets of similar data were compadedtify i
unmatched values. The final dataset has been produced after correction of all such unmatched errors.
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6. Sample Description

From a topographical perspective 47.5 percent of total 80 project villages come under Middle category,
while the share oRidge and Valley is 17.5 percent and 35.0 percent respectively. However, within each
districts the distribution is not uniform. For instance, while all the project villages in Dehila@@vU -

Model) come under Middle category, 40 percent of projectgalian Almora come under Ridge category.

So, it was decided to consider the topography of the project villages while selecting the sample project
villages in each of the 9 districts. Topography wise distribution of the sample project villages is shown in
theTable4 below.

Table 4: Distribution of the Sample Project Villages by Topograph
Districts Middle Ridge Valley Total
Almora 3 3 1 7
Bageshwar 1 0 7 8
Dehradun 1 3 3 7
Dehradun-1l (PMU -Model) 1 0 0 1
Pauri 4 1 1 6
Pithoragarh 5 0 1 6
Rudraprayag 3 1 1 5
Thatyur (Thatyur) 5 2 4 11
Uttarkashi 1 1 1 3
Total 24 11 19 54

Sample Profile according to Topography

Middle topography accounts for the majority of the households in both the project and control areas.
Moreover, itcan be seen from tHeable5 below that the households within each district are spread across
different topographies.

Table 5: Distribution of the Sample by Topograph

Project Control
District Ridge Middle Valley Ridge Middle Valley
Almora 46.9 40.8 12.3 2.8 79.8 17.3
Bageshwar 0.3 15.7 84.0 0.0 98.7 1.3
Dehradun 13.0 43.2 43.8 6.4 36.7 56.9
Dehradun-1l (PMU Model) 3.4 96.6 0.0 2.8 80.6 16.7
Pauri 57.2 30.9 11.9 115 87.6 0.9
Pithoragarh 0.7 88.6 10.7 0.0 83.6 16.4
Rudraprayag 25.2 44.9 29.9 0.0 59.7 40.3
Thatyur 14.7 52.8 325 7.7 30.8 61.5
Uttarkashi 28.4 38.6 33.0 73.1 26.5 0.3
Grand Total 24.8 42.3 32.9 235 60.7 15.9

Sample Profile according toFarmer Category

On studying the distribution of the sample housg$@ccording to the landholding pattern, it is seen that
the distribution of the households in project and control areas is similar with small farmers accounting for
more than half of the households followed by large farmers.

Table 6: Distribution of Sample by District and Farmer Catego

Project (%) Control (%)
District Landles | Margin Small Large | Landles | Margin Small Large
S al S al
Almora 1.2 2.6 56.1 40.1 2.0 4.4 62.1 315
Bageshwar 3.5 0.3 44.5 51.7 0.0 0.0 68.8 31.2
Dehradun 6.7 1.3 40.6 51.4 0.9 6.4 55.0 37.6
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Table 6: Distribution of Sample by Distric

and Farmer Category

Dehradun 0.0 0.0 35.6 64.4 0.0 0.0 30.6 69.4
(PMU)

Pauri 3.4 6.8 47.3 42.6 0.9 0.0 45.1 54.0
Pithoragarh 2.0 1.0 59.3 37.8 5.5 0.0 43.8 50.7
Rudraprayag 3.6 3.2 82.6 10.6 0.0 2.6 89.6 7.8
Thatyur 2.2 0.0 27.2 70.6 0.0 0.0 46.2 53.8
Uttarkashi 4.6 2.0 34.5 58.9 4.1 1.4 42.5 52.0
Grand Total 3.1 2.3 53.0 41.6 2.2 2.3 53.9 41.5

*Marginal farmer (Less than 1 ngl#*Small farmer (1 nali to 5 ngli ***Large farmer (More than 5 nali)
as per Hill context

Sample Profie according toGender

Male headed households constitute the overwhelming share of the sample households wihrthree
households in project villages and more than 80 percent households in control villages being male headed.
However, within the distrithe share is not uniform as a little more thap&@enbof the project households

in Pithoragarh are male headed, while the share of male headed households among project households in
Dehradun and hatyuris more than 90 percent. Moreover, in AimdéageshwarPauri and Rudraprayag

the share of female headed households is close {thivpdeSimilar, is the case in control villages more than

80 percent of the households are male headed.

Table 7: Distribution of Sample by Gender

Project (%) Control (%)

District Male Female Male Female
Almora 75.99 24.01 83.47 16.53
Bageshwar 73.39 26.61 90.91 9.09
Dehradun 90.48 9.52 93.58 6.42
Dehradun-1l (PMU Model) 91.53 8.47 97.22 2.78
Pauri 71.17 28.83 76.99 23.01
Pithoragarh 64.17 35.83 71.23 28.77
Rudraprayag 77.99 22.01 80.52 19.48
Thatyur 90.94 9.06 84.62 15.38
Uttarkashi 82.23 17.77 83.67 16.33
Overall 77.52 22.48 83.85 16.15

Sample Profile according toSocial Group

A little more than half of the total project househol@dohged to general category while in the case of
control households general category accounted for half of the total households. However, while in project
households scheduled caste (SC) accounted for the second highest share, other backward classes (OBC)
accounted for the second highest share among the control households.

Table 8: Distribution of Sample by Social Group

Project (%) Control (%)
District SC ST | OBC | General SC ST | OBC | General
Almora 25.0 01| 42 70.6 29.0 0.0 | 1.6 69.4
Bageshwar 21.2 0.0 | 0.8 78.0 28.6 78 | 351 28.6
Dehradun 23.8 50.5/ 5.1 20.6 128 | 85.3| 0.0 1.8
Dehradun-1l (PMU Model) 6.8 0.0 | 0.0 93.2 2.8 0.0 0.0 97.2
Pauri 15.3 00| 54 79.3 15.9 27 | 09 80.5
Pithoragarh 18.9 1.3 | 309 48.9 41.1 27 | 11.0 45.2
Rudraprayag 17.8 04 | 0.6 81.2 13.0 26 | 26 81.8
Thatyur 17.5 0.3 | 73.8 8.4 23.1 0.0 | 76.9 0.0
Uttarkashi 457 0.0 | 52.8 1.5 23.8 0.0 | 69.7 6.5
Grand Total 21.4 46 | 14.2 59.9 23.1 | 10.2| 24.7 42.0
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Sample Profile according to PovertyGroup
The share of below povgrtine (BPL) households is almost similar among the project and control
households, followed by above poverty line (APL) households. Antayodaya Anna Yojana (AAY)

households accounted for the lowest share (below 10 percent) among both the control ahd projec
households.

Table 9: Distribution of Sample by Poverty Group

Project (%) Control (%)
District BPL AAY APL BPL AAY APL
Almora 67.1 12.2 20.8 58.5 27.4 14.1
Bageshwar 56.5 11.4 32.1 84.4 0.0 15.6
Dehradun 74.0 5.1 21.0 90.8 0.9 8.3
Dehradun-1l (PMU Model) 74.6 18.6 6.8 94.4 2.8 2.8
Pauri 65.3 4.7 30.0 64.6 1.8 33.6
Pithoragarh 57.0 14.0 29.0 64.4 16.4 19.2
Rudraprayag 61.4 4.9 33.7 64.9 7.8 27.3
Thatyur 61.3 2.8 35.9 84.6 7.7 7.7
Uttarkashi 69.5 12.7 17.8 75.9 2.7 21.4
Overall 63.5 8.6 27.9 71.8 9.5 18.7
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7. Summary of Results Achieved

PDO Level Results
Indicator
PDO 1.Increase in water
discharge (%)

Project
Target

25%
PDO 2 Increase in Bio o
Mass (%) 20%
PDO 3.Increased ha of
rainfed area under irrigation 7.800he
(ha)
PDO 4.Increase in
productivity o
Irrigated crops (%) 2802
Rainfed crops (%)
PDO 5. Direct project
beneficiaries (Number) 45,000

% of females

Intermediate Indicators Project

Project

5,262ha

Baseline
Control

Endline
Project
Pre
Monsoon-
13.3% to
25.0%

Control

Post
Monsoori-
13.8% to

33.7%

21.2% -

10,6213 ha -

60.2%
33.1%

18.3%
11.8%

50,866 -
17.3%

Target

Intermediate Indicator 1:

(i) Percentof participating
households in Gram Sabha
meetings (%)

(ii) % of which are female 50%

Intermediate Indicator 2:
Hydrological monitoring
systems fully installed and
functional in sample MW (No.)

80%

Baseline
Project Control
67.26 58%
62.%% 54.3%
0 -

Project Control

53.9%0 32.5% 12.2

32.246° 12.9% 10.1
8 - -

3Water discharge data recorded in 2,054 structures during tiredPsoon period (ApriMay) and increase evaluated from

2015 to 2021

4 Water discharge data recorded in 2,054 structures during thenBnsbon period (Dedan) and increase evated from

2014 to 2021

5 The net target for increase in area under irrigation was 2,538 ha and the cumulative target (including baseline)

is 7,800 ha

6 The net number of total beneficiaries from agriculture demonstrations, animal husbandry activitietomadt
members excluding beneficiaries from vulnerable group income generating activities

7 Due to the Covidl9 pandemic, GP meeting have not been conducted in majority of villages and also
participation levels are low owing to restrictions on numbgremiple. Thus, the percentage participation in gram

sabha meetings has reduced from 88.5 percent in midterm to 53.9 percent at final impact evaluation.
8 Percentage participation of female members in GP meeting was 63.4 percent at midterm evaluation.

Page37



Intermediate Indicator 3:
Targeted traditional natural 30% 0 - 99.0%° - -
water sources rejuvenated (%)

Intermediate Indicator 4:

Naturgl resource conservation 70% 0 93,7940 65.8% 279
techniques adopted in the

targeted area (%)
Intermediate Indicator 5:
Targeted farmers adopting

Soil moisture conservation 28.06 21.0%

practices 60% 65.794* 49.8% 14.5
. . 13.3% 11.7%

Crop production technologgs

(%)

Intermediate Indicator 6:

Farmers organized into FIGs 10,660 0 - 17,488 - -

(No.)

Intermediate Indicator 7: o 19

Seltsustained FF (%) 30% 0 - 85.7% - -

Intermediate Indicator 8:

Vulnerable HHs covered by the 8,895 0 i 14,148 i i

Vulnerable group activities
under GPWDP (No.)
Intermediate Indicator 9:
Targeted GPs with satisfactory ~ 80% 0 - 100% - -
social audit using ME (%)

Intermediate Indicator 10:

Targeted GPs with satisfactory = 100% 0 - 100% - -
financial audit report (%)

As seen from the summary of resudbove the project has not only successfidlshievedhe component
wise targets séh PAD buthasexceeded thenm multiple componentsDue to the flexibility ofdesign the
project was able to undertake more and varied activitias planned in GPBP, as per the changing needs
and requirements of the communitidhis additional achievememf physical targets contributed to the
attainment and surpassing of the PAD targets.

The projectachievements haved to theimprovament ofbiophysical environment of the arable as well as
nonarable landsand thushad positive effects on the soegmomic characteristics of the farmers.
Rainwater conservation and soil erosion prevention measures that are vital for the economic sustainability
of dry land agriculturéave beemindertakerhelping toincrea® crop yield and demonstrating a sustainable
integrated farming system to increase production as well as produdthétyncrease in area under irrigation

is one of the significant achievement of the project which was possible due to the various source
sustainability measures making water availabkbwwater harvesting, conveyance and distributions systems
helping bring more land under irrigatiofhe project interventions have helped increase the water discharge
of sources byl 3.8percento 337 percentn the post monsoon peri@hdbring an additioal 13 percent

of rainfed land under irrigation making the total net irrigated argae2&eniof arable arealhe increase in

soil moisture and water availability coupled with improved crop production technologies especially seed
replacement have helpealincrease the productivity mufidld in both rainfed and irrigated agriculture.

9 Out of 2054 sources treated, 2034 sources are showing constant or positive discharge when measured during
premonsoon period (ApriMay)

10 percentage daarmers adopting natural resource conservation techniyjisdsas vegetative boundaries,

terrace repair ahnapier border plantation.

11 percentage of farmers adopting the demonstrated practices for soil moisture conservation (zero tillage, poly
mulching, mix cropping, organic mulch) and crop production technologies (seed treatment, line sowing, vermi
compostpbio fertilizer, insect trap, bidompost, yellow strip, bio pesticides) in at least two cropping seasons

12 percentage of federations that are-seltained
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Although the priect had not envisaged agribusiness as a major component in its interventions, this
multitudinous increase in production brought forth the need of creatirget linkages. This wadone
through aggregation of farmeintoFIGsandFederations anestablishment oigribusiness GrowtlCenters
to provide farmers witpre andpostharvestservices in a decentralized manfidre agribusiness component
has thus eerged as an important one in the Gramya Il project whittineed further handholding support
through various convergence measut@snsure that the positive results of th&egrated watershed
management activities are directed to sustainable economidireancial gain of the farmeré&nother
significant impact of theroject haseen on theulnerable groupsvhereinover 14,000 individualérom
vulnerable groups (such as widows, single women, handicapped, SC/ST and lower inconteagehbegn
supporéd through various individual and @ip income generating activities in both farm and-fasm
based categories.

As the project has followed a grassroots approach with community led planning and implementation, it is
expected that the treatment and rejuation activities undertaken during the project period will continue
and impact the catchment area in the time to come. This in turn will also add to the agriculture improvement
benefits the farmers have accrued with seed replacement and adoption nfineywraved technologies as

well as the agribusiness benefits will multiply for the farmers.

7.1 Project Development Objectives

PDO 1l:ncrease in Water Discharge

The target for the PDO 1 was set at 25% in the PAD. The result for the indicator was ditodeaiparts
per the strategy adopted by the PMbid the hydrological monitoring agency, WAPCO&ccordingly,
water discharge for the sources was measured at two stages in @ngeatpremonsoon (ApiMay) and
secondly apostmonsoon (Dedan).

Although the project interventionsVeimpacted the discharge rate for many sources, for the measurement
of this PDO, he project identified®054 depleting water sourcggrticularly natural streams and springs
(those that ardried up by50 percenbr morg throughout the micro watershedsdsource sustainability
measuresvere undertaken for their rejuvenation. These sources were being regularly monitored by the
project for changes in dischargénewaterdischarg@ wasmeasured ifitres per minute (LPMY¥or thewater
sources treated as well as those identified downstredine treated sources.

WAPCOSanalysedhis discharge data collectaéglice a yeaover the last 7 years and reported the findings
on change in water discharge tbe final impact assessment was observed that the increase in water
discharge during prenonsoon period was in the rangel@t 3 percentto 25.0percentand theincreasen
postmonsoomperiod was in the range &8.8percento 33.7percent

Pre-monsoon increase in water discharge (%) 13.3% to 25.0%
Postmonsoon increase in water discharge (%) 13.8% to 33.7%

The increase in discharge given in Table 10 is a cumulative effective of comprehensive adstersh
interventions and catchment area treatmEné change in water discharge has also been confirmed by the
beneficiaries in the catchment areas treated and corroborated with the fact that water scarcity has reduced
for almost 3&ercentof the householdis the project areas observed from the sample survey.

Thetablesbelow(Table 11 and 123how the changes in water discharge in water sources tobatsdn-

wise both in prenonsoon and post monsoon between Yleand Year7 of the projectThis datahas been
recorded for 2054 structurasd categorised as per t@roject divisions.

Division Water discharge = Water discharge Variation % Variatio n from
(Ipm) Year 1 (lpm) Year 7 Y1ltoY7
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Dehradun 0.48 0.56 0.075 15.6

Pithoragarh 2.65 3.21 0.56 21.1
Bageshwar 10.1 12.1 2 19.8
Pauri 1.06 1.26 0.2 189
Thatyur 3.97 4.59 0.62 15.6
Uttarkashi 6.9 7.82 0.92 13.3
Almora 0.36 0.45 0.09 25.0
Rudraprayag 4.1 4.92 0.82 20.0
Division Water Water discharge (Ipm)Year 7 Variation % Variation
discharge (Ipm) fromY1lto Y7
Year 1

Dehradun 1.1 1.43 0.33 30.0
Pithoragarh 5.1 6 0.9 177
Bageshwar 175 20.4 29 166
Pauri 2.9 3.3 0.4 138
Thatyur 10.2 12.75 2.55 25.0
Uttarkashi 10.7 14.31 3.61 33.7
Almora 0.6 0.72 0.12 20.0
Rudraprayag 7.67 9.21 1.54 201

A time series analysis of water discharge data for all the sources is provided in annexure

The sources have been categorised division wise as the discharge rate is highly influenced by local
geographical and topographical factors such as evapotranspiration, gradient, infiltration, etc. It can be seen
from the data in Tables 11 and 12 that¢hange in discharge is uneqti@ough out the project areahd

increase in water discharge during-ptensoon perio@Table 11)was in the range df3.3% to 25.0%

Closer analysis shows that about 30% of the sources treated have shown 25% ingvatesedischarge,
while majority sourceshow B to 25% increase. Water discharge is a dynamic feature, heavily dependent
on climatic variationsAlso, premonsoon discharge rate dividends, with such comprehensive treatment
takes place over a long periodtmhe. The comprehensiveejuvenation of the water sourcalsohas long

term impacts and it isrwisagedhat theincrease irdischarge will continuéor the next few years and be
effective for a long period resultingng term advantages for the houselsah the area.

However, imate change, weather patterns, changes in topography and geological factors play an important
role in the changes in water discharge. The state has experienced many weather disparities in the recent years
such as heavy rainfandslides and degradation of land resouréiewill be thus be important that the
rejuvenation & maintenance activities are responsibly continued by the local institutions in order to continue
the benefit in the future.

PDO 2: Increase in Bio Mass
The bomass estimation has been done through analysis of the NDVI maps and corroborated with ground
truthing exercises in the identified micro watersheds. The results of final impact assessment for biomass
estimation, has shown that the biomass in the targgbmiatersheds hascreased by1.2 percet. The
factors that have contributed to tinerease irbiomass are
a. Increase irvegetation cover due to new plantati¢aBorestation, fodder, timber, etc.)
b. Natural regeneration of grasses, shrubs and tree rsg®dilie to the reduction in grazing aoder
usage
c. Increase in area under agriculture through conversion of fallowfdaradjriculture, horticulture &
fodder
d. Biomass accumulation through protection of forest/aable areas

The ontribution of soil congwation structures and drainage line treatment (Dlhd9 been ammportant
project intervention which contribudéo theincrease in biomass by preventing soil erosion and conserving
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the moisture regime not only in and around agricultural land but alsodtiee water harvesting structures
such as water channels and irrigation talikaddition, landvhich was previously fallow was brouglrder
cultivation through orchard planation, fodder plantation as well agriculture and coupled witbré@ese in
cropping intensityto 195 percent the biomassthroughout the treated ardaas considerably increased.

Sectors Baseline2014  Endline 2026 % increment
2015(tons) 2021(Tons)
1. Biomass fromcatchmentareas(as per 16.1
NDVI maps)* 40,98,995 47,59,931.96

2. Biomass from agriculture land

a. Biomass from agricultural production in 0.4
converted fallow land NA 15226.1

b. Biomass from increasedCropping 0.4
intensity in agriculture land NA 17,967.8

3. Biomass from Pasture (Napier & other
fodder cultivation) NA 1,54512.0

Total Biomass 40,98,995 49,67,121.06 212

Biomass MT/ha 27.69 3355 '

*details of biomass data for 38 mievaatersheds using NDVI is availableAmnexure

Of the total prgect area of $3,837 Haan estimate@,00,902 Ha is nofarableand coveredinder mulple
speciesand remaining is arable land (including agriculture, fallow and barr€hg biomass of this
catchment area has besstimated using NDMhaps(#1) in Tabé 13. Additional dry and wet biomass from

the arable largl (#2)i.e. agriculture irconverted fallow lansl and biomass from agriculture activities and
pasture lands (#3) has begestimated using a biomass coefficient for the crops and the@areeageThe

biomass in estimated through NDVI maps is for a particular time and does not take into account agriculture
activities done during the rest of the year and therefore these are additionally added to the NDVI estimation.

As shown in Table 13he total liomass in the treated areas has increased fro88,495 tonsi.e., 27.69
MT/hain baselineto 49,67,121.06tonsi.e., 33.55 MT/ha at the time ofFinal impact assessme 21.2
percentncrease from the inception of the projagtinst a project target 20%.

PDO 3:Increase in Rainfed Area under Irrigation

Along with source sustainability and rejuvenation, the project has taken steps for creatingamesting
potentialand improving irrigation availabilitfor the farmers in the project areBhe wder harvesting
structures built through thegroject include construction and rehabilitation of rain water harvesting tanks,
irrigation tanks, LDE tanks, irrigation channel, irrigation pipelingater lifting with solar pumps, village
ponds and geo membrantanks This has resulteith increasd irrigation availability and enabled farnsto

bring rainfed area under irrigation.

As a result of the water harvesting and conveyance measures, an esii3B8e8ha of net area has been
brought under irrigatiotvy the project which makes the total land irrigated@621.3 ha (baseline 5262
ha)against the target of800 ha The PAD indicates the target to be cumulative additional area of 7800 ha

by end of project with a baseline of 5262 Hée net area to be achieved during the project peraed2b38

Ha against which the project resulted in an increase in irrigated area of over 5,359 ha over baseline by
converting from rainfed and previously fallow arable areas. The achievement was 211% over the targeted
net area of 2538 Hs. The project achiaecumulative 10,621 ha against targeted cumulative area of 7800

Ha including area during baseline, which was over 200 percent achievement against the target (increased Ha
of rainfed area under irrigation)
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The estimation has been done based on the analysis of physical progress of water harvesting structures and
their size and cobined witheg spatial analysis and walkthrough survey of the project area.

Irrigation Structure Estimated Area Irrigated (ha.)
Irrigation Channel 2,217.15

Irrigation Tank 1,373.6

Solar Energy Powered Water Lifting Pumps 241.7

Irrigation Pond/Dugout Ponds 442.4

LDPE Tanks 712.0
PreFabricated Geo Membrane Water Tanks 129.6
Rainwater/Roof Water Harvesting Tanks 242.9

Total Additional Irrigated Area (ha) 5,359.8

While the project has adopted many innovative structures for water conveyance and harvesting such as the
prefabricated geemembrane water tanks and solar energy powered water lifting pumps, conventional
measures such as the irrigation r@ls, and irrigation tanks have helped bring maximum area under
irrigation.

PDO 4: Increase irProductivity

PDO 4 of the PAD focuses on the productivity increase in irrigatetrainfed agriculture. The target
productivity increase was 50% for irrigatecrops and 30% for rainfed crofis comparison to the
productivity assessed at Baseline st&yeductivity of the selected crops has been assessed through a sample
survey of farmers as well as crop cutting exercises done during the project imple meetabion

The selection of crops for providing impetus through the project and increasing productivity was done based
on their propensity in the project area. The selection was also done to align the thrust given to their production
and marketing by the @iK. These crops are also those that are grown in all elevations i.e. coverage
throughout the project districts, have high market demand and a huge potential to give farmers high net
gains. However, they were lacking in input pap and technology suppofor reaching the optimum
production potential.

Accordingly, under irrigated agriculture 5 crops were seleagdding garlic, cauliflower, cabbaggreen
peaand tomatoThe area share of these main crops in the state has been observed to be:

Crop Percentage share in the stat€2016)*
Peas 19%
Cauliflower 4%
Cabbage 9%
Garlic 14%
Tomato 13%

*As per Uttarakhand State Horticulture bodeta

As given in Téle 16 below,hefinal impact assessmesihowedan overall60.2percentaveragencrease in
the productivity ofthe selectedrrigated cropsagainst a project target of p@rcent

Crops Baseline Productivity Endline Productivity Change in
(qtls/Ha) (qtls/Ha) productivity in
project area (%)
Garlic 40.2 72.0 79.1
Cauliflower 99.5 138.0 38.7
Cabbage 86.4 133.6 54.6
Peas 51.8 86.2 66.4
Tomato 105.4 171.67 62.9
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Overall 60.2

The incease in yield of irrigated crops is mainly attributed to the promotion of climate resilient, high yielding
varieties that are suitable for local conditions and the extensive field demonstrations of improved crop
management practices. The seed replacemihnthigh yielding vegetable crop varieties has effectively
demonstrated their benefits over traditional varieties and methods of cultivation. The availability of assured
irrigation has also encouraged people to undertake cultivation in more area anithdptibproper package

of practices suitable for the crop. The demonstration of raising seed and seedlings of high value crops,
especially offseason vegetables under poly tunnel, protected cultivation in polyhouses, has encouraged the
farmers to undertakkarge scale cultivation of high value crops. The high yielding crop varieties being
utilized for Irrigated crops include the following;

Crop High Yielding Variety utilized

Cabbage Varun, NSC Longyard

Caul i power Snowcrown, Snow white, Moti

Garlic (I) Agri found Parvati, VELehsun,

Pea GS 10, Arkel, NSC P 10, Greenwoods, AP 3
Tomato Himraja, Swarna Baibhav

A Differencein-Difference (DiD) calculated for thcomparison gbroductivity inproject and control areas
and to establish attributias given below in Table 18. TH&iD (qgtls/ha) is thebsolute productivity change
for project and control areas during baseline and endline assésSh@ebiD percentagy shows an average
achievement of 41.7% increase in productivity which can be directly attributed to the project interventions.

Crops BaselineProductivity Endline Productivity DiD DiD
(gtls/ha) (gtls/ha) (gtls/ha) (%)
Project Control Project Control
Garlic 40.2 39.9 72.0 47.7 24.0 59.7
Cauliflower 99.5 98.5 138.0 109.5 27.5 27.7
Cabbage 86.4 85.3 133.6 103.0 29.5 34.2
Peas 51.8 51 86.2 62.0 23.4 451
Tomato 105.4 105.2 171.67 117.9 53.6 50.8
Overall 41.7

In rainfed agriculturecrops have been selected under allrtteén categories; spices, cereals, nghops,
vegetables, oilseeds and pulsd®erE has been38.1percenincrease iproductivity against project target
of 20 percentThe detailed crop yields of the select rainfed crops are shown Trakhel19 below.

Baseline Productivity Endline Productivity Change in
(qtls/ha) (qtls/ha) productivity
in project
area (%)
Crops Kharif Rabi Kharif Rabi
Spices
Ginger 84.7 - 117.7 38.9
Turmeric 76.1 - 91.7 20.6
Onion - 44 62.8 42.8
Garlic - 40.2 62.3 55.0
Cereals
Maize 13 - 16.9 29.7
Wheat - 12.6 18.1 43.4
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Rice 11.2 - 15.2 36.1

Nutricrops

Finger Millet (Mandua) 12.1 - 15.4 - 26.9
Barnyard Millet (Madira, 11.7 - 13.9 - 18.6
Jhangora)

Amaranthus (Ramdana) 6.1 - 7.9 - 28.8
Vegetables

Potato 90.1 - 110.5 22.7
Tomato 105.4 - 141.7 34.4
French Bean 55.6 - 82 47.5
Capsicum 58.5 - 86.2 47.3
Cauliflower - 99.5 117.3 17.9
Oilseeds

Mustard/ Rapeseed - 5.6 7.6 35.7
Pulses

Lentils (Masoor) - 7.3 8.7 19.2
Black Soybean 8.9 - 13.1 47.2
Horse gram - 6.8 8.1 19.0
Overall 33.1

The increase in productivity of rainfed agriculture can be attributed tottbeuction of varieties suited for

hill areas and promotion of climate resilient varieties developed for the hills by VPKAS especially far cereal

and millets. This combined with the increased soil moisture retention and improved crop management along
with integrated nutrient management has helped to improve production from the existing farmlands. The
project has alsimtroduadshort duration, igh yielding varieties as in casernhize, rice, mustard, soybean,

french beans, green peas, capsicum, tomato, etc. which has helped farmers to reduce input costs and get
higher benefits in a shorter time.

Field surveys have corroborated the fact thah&és have become more aware of the use of fertilizers and
pesticides and instead of the previous broad spectrum use, now follow a more scientifically recommended
schedule for crop management. The extensive adoption of improved crop production techantbgizb
moisture conservation practices has also helped considerably in the manifestation of the genetic potentials
of HYV in enhanced productivity at the demonstration and adoption plots. Continuous support through
extension services that helped creatar@ness, adoption support and capacity building of the farmers
resulting in farmers largely following the recommended package of practices and a judicial use of pesticides
and fertilizers.

The following high yielding varieties of crops\ded to the icreased productivity of rainfed agriculture
under Gramya |I;

Crop Recommended High Yielding Variety

Amaranthus VL Chua 44

Barnyard millets VL Madira 207

Finger mille VL 324, 347, 315, 352

Garlic Agri found Parvati

Ginger Rio de Janeiro

Maize Kanchan, TATA Ril 009, DMHB49, African tall,Vivek Sankul Makka 31, K
65, DMN 849

Mustard 8501, PT 303, PR$

Onion Nasik red, Sarik Red

Potato Kufri Badshah, Kufri JyotiChandramukhi

Rice PB 1509, VL 85, 86, 62

Soybean PS 1225, PS 1092

Turmeric Swarna

Wheat VL 953, HS 507, VL 892, HS 507, HD 2967, UP 2572, UP 2526, P50/ VL

824, VL 832, VL 907
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The DIiD assessment as givermable21, shows thaR0.8% of the prductivity increase can be attributed to
the project activities.

Crops
Ginger
Turmeric
Onion
Garlic
Maize
Wheat
Rice
Finger
Millet
(Mandua)
Barnyard
Millet
(Madira,
Jhangora)
Amaranthus
(Ramdana)
Potato
Tomato
French
Bean
Capsicum
Cauliflower
Mustard/
Rapeseed
Lentils
(Masoor)
Black
Soybean
Horse gram
Overall

Baseline Productivity (qtls/ha)

Project Control
Kharif = Rabi Kharif = Rabi
84.7 - 84.2 -
76.1 - 75.9 -

- 44 - 43

- 40.2 - 39.9
13 - 12.3 -

- 12.6 - 12
11.2 - 111 -
12.1 - 11.5 -
11.7 - 11.5 -
6.1 - 5.8 -
90.1 - 89.8 -
105.4 - 105.2 -
55.6 - 55.2 -
58.5 - 58.1 -

- 99.5 - 98.8

- 5.6 - 54

- 7.3 - 7.1
8.9 - 8.6 -

- 6.8 - 6.7

PDO 5 Direct Project Beneficiaries
The project through its 7 year project period diasctly benefitteda tal of 50,866 beneficiariesagainst a
project target of 4900 (113 percenttarget achievementYhis numbelis excluding the beneficiaries from
vulnerable groups who have benefitted through income generating act&diitionally, the project has
also benefitted 1351 families of transhumant population that pass through the project areas in the winter

months.

Endline Productivity (qtls/ha)

Project Control
Kharif Rabi = Kharif Rabi
117.7 100.3
91.7 83.7
62.8 50.0
62.3 51.2
16.9 13.2
18.1 14.1
15.2 11.5
15.4 - 13.2 -
13.9 - -
12.8
7.9 - 6.1 -
110.5 100.0
141.7 127.8
82.0 70.3
86.2 652
117.3 107.9
7.6 6.0
8.7 7.5
13.1 9.0
8.1 7.0

DD
(gtls/ha)
16.9
7.8
11.8
10.8
3.0

3.4
3.6

1.6

0.9

15

10.3
13.6

11.3

20.5
8.7
1.4

1.0

3.8
10

DiD
(%)

19.9
10.3
26.9
27.0
22.8
26.8
32.5

12.9

7.5

23.8
11.4
12.9

20.4

35.1
8.7

25.0

13.7
42.7

14.6
20.8%

The beneficiarieshave been documented through the project MiISiacidde the uniquebeneficiaries of
agriculture and horticulture demonstratiora&option supporctivities, beneficiaries of animal husbandry
interventions, farmers that have received supfar irrigation and other natural resource conservation
activities, members of the various community based institutions created by the project such women aam
sabhas, farmer interest groups, farmer federations, user gaoubisdividuals benefited undéire income
generation activities for theulnerablegrougs.

Intervention details

Direct beneficiaries under different project intervemsic

Percentage of female beneficiaries

Total beneficiaries
50,866

Female beneficiaries
8,817
17.3%
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The percentage of female beneficiari@song the project beneficiarieslig.3 percent target for female
beneficiaries was not specified in PAD.

7.2 Intermediate Indicators

Intermediate Indicator 1: Percent of participating households igram sabha meetings
Intermediate Result Project Baseline Endline
ClelEs Project  Control Project = Control

Intermediate Indicator 1: (i) Percent 80% 67.2 58 53.9 325 12.2

of participating households in Gram

Sabha meetings (%)

(ii) % of which are female 50% 62.4 54.3 32.2 12.9 10.1
Thepercentage diouseholdgarticipating in Gransabhaneetingswas 53.ercentor the last year. With
32.2perceniparticipation of women. The achievement under this atdicis very lowas he data collected
here corresponds to year 2620 During this timethere wergestrictionson meetings and gathermdue
to the pandemiwhich are still prevalent in some of the aredsiost 37percentof the respondents stated
that there has been no graabhameeting held in their village in the last one yaad 17 percent have not
had a meeting for two year®Bue toCovid-19 related concernsery few meetings were taking plasgith
only a limited number of people asgpée werealsoreluctant to attend the meetsag

However, during thenidtermit was observed that 88rcentof household participated in gransabha
meetingsThis achievement was above the project target of 80 percent. It can thus be fairly assumed that the
project has been able to change the attitude of people toward participation in gram s#tédiafandetings
resumedhe participation levels of preovid time would also resume. It was also reported through the field
survey thatf proper precautionamneasures for Covid9 were in placer if thespreadf Covid-19reduced,
memberswould be comfortable in attending meesngnd participate in village development activities.
Members have also stated that although official meeting are not taking plggath sabhas have been
continuing with the village development activities.

Intermediate Indicator 2: Hydrological monitoring systems fully installed and functional

in sample MWS

Micro Watershed (MWS) is a small hydrological unit generated to create baltsce in the regions of

acute water shortage like remote hilly regions where water availability is scarce. To reverse the trend of
environmental degradation and ensure sustainable livelihood to the people, Gramya Il has introduced the
active and effedte participation of community as a major stakeholder in conservation, regeneration and the
judicious use of all the natural resouredand, water, plants and animals within a watershed. WAPCOS,
thetechnicalconsulting firm has installed hydrological nitwring systems in eight michwatersheds.

Intermediate Result Project | _Baseline  ___ _ _Endine
et Project Control Project Control

Intermediate Indicator 2: Hydrological
monitoring systems fully installed an
functional in sample MW (No.)

8 0 NA 8 NA

The area and Gram Panchayat details of the eight micro watersheds is as follows;

Table 23: Area Details of 8 MWS

District No. of Micro Watersheds Area (ha) Gram Panchayat = Revenue Villages
Almora 9 28,396 85 186
Uttarkashi 17 45,103 67 119
Dehradun 9 29,242 49 74
Thatyur 13 31,730 72 151
Rudraprayag 6 19,201 65 119
Pithoragarh 9 25,739 59 137
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Bageshwar 11 55,296 48 82
Pauri 7 26,713 57 185
Total 81 261,420 502 1053

Intermediate Result

el Project Control Project Control
Intermediate Indicator 3:
Targeted traditional natural 30% 0 99.0 NA
water sources rejuvenati(%)

Baseline Endli

Intermediate Indicator 3: Targeted traditional natural water sources rejuvenated
Project

The projecthad identified over 2500 traditional water sources that has dried ygerg@ntor more.
Throughout project period, treatment and rejuvenation was done for 2054 of these southeywark
beingmonitoringfor their water dischargeAt the time offinal impact assessmer#034 of the identified
and treatd sources have shown constant of positive discharge in Watemwhen rate of discharge was
measured in eth pmaonsoon periodkor this result indicator, the resuiframework targetvas set at 30
percent However, the projecthas seen a rejuvenation in @@rcentof the sources treated\ target

achievement of @0 percent

Table 24: Traditional water sources rejuvenated in Gramya ||

District No. of sources treated No. of sources with positive discharge
Dehradun (PMU) 261 261

Pithoragarh 279 279

Bageshwar 96 96

Pauri 196 193

Thatyur 381 381

Uttarkashi 144 144

Almora 550 533

Rudraprayag 147 147

Total 2054 2034

Intermediate Indicator 4: Natural resource conservation techniques adopted in the

targeted area

The adoption of natural resource conservation techniques among farmers / households is measured based on
the responses of the beneficiaries in adgptieasures of planting vegetative field boundaries, napier border
plantation anderrace repairas soil conservation measures to conserve natural resources. The baseline value

of the indicator was zero and control values were not applicable

Project Baseline
Target

Intermediate Result

Project Control Project Control
Intermediate Indicator 4:
Natural resource conservatio
techniques adopted in the i i 93.7 65.8
targeted area (%)

As per the field survey, an aggregate 93.7 percent farareradopting the natural resource conservation
techniques in the targeted amgainst 65.8 percent farmers in control afd@e adoption of terrace repair

and napier border plantation is higher than vegetative boundaries. Terrace repair is underaeritipy

farmers with and without project support. Napplantation is however an activity promoted by the project

and has received good response from the farmers as it also provides much needed fodder for the livestock
thus reducing the time and effaft procuring fodder from the forests and other common land.

Baseline Endline
Project Control Project Control
Vegetative boundaries - - 86.7 67.4
Napier border plantation - - 95.9 61.0
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Terrace Repair - - 98.6 69.1
Overall 93.73 65.83

Along with the terrace repairhé prgect has undertaken improved watershed services and ecological
functions through comprehensive conservation of natural resources. Multiple activities have been undertaken
in arable as welis norarable lands by the project as well as through convergence with the forest department
in the Reserved Forest areas

Theprogress under constructionedch structure has been detailedable25 below.

Natural resource conservation techniques Units Project Achievement
Terrace repair/vegetative field boundary cum 46,773.0
Construction of vegetative check dam no. 16,0520
Construction of dry stee check dam cum 2,50,2720
Construction of crate wire check dam cum 4,32,3570
Construction of spur (river training work) cum 1,3310
Construction of cross barrier cum 481.0
Vegetative treatment ha 6.9
Road side erosion control & other soilnservatiorwork cum 96,243.0
Recharge pit cum 1,10,736.0
Digging of trenches no. 8,79,2840
Renovation of existing tal/khal no. 108300
Landslide treatment cum 76,921.4
Diversion drain km 30.0
Dugout ponds no. 1,186.0
Retaining wi cum 2,89,610.2
Afforestation ha 3,897.0
ANR of oak ha 552.0
Napier and forage plantation ha 4,6670
Orchard development & homestead ha 49462

Manytechniquesre being promoted by the project and farmers have been provided informatibn abo
many natural resource conservation technigii@gs found that construction of dry stone check dams and
crate wire check dams along with river bank protection was adopted on a large scale to check soil erosion
The most significant plantation activityas undertaken in the district ohatyurdivision 22686 haof land

has been brought under plantation, which the highest among all digtddisonally, over 1,000water
harvesting structures including farm ponds and community ponds have been tedfirweater storage

and retention

Intermediate Indicator 5: Targeted farmers adopting soil moisture conservation and crop
production technology

This indicator is a composite indicator that measuhes percentage darmers adopting soil moisture
congrvation practices and crop production technologies together.

The various soil conservation and crop production technologies demonstrategh the project include

seed treatment, bicompost, vermtompost, mulching, IPNM (bio pesticides, yellow stiigsect traps,
organic manure, cow urine, bio fertilizer), deep ploughing, zero tillage, and line sowing. The demonstrations
have encouraged farmers to a great extent and adoption by farmers / households sh@bethtrabnt
farmers have adopted a mimim of five techniques from those listédtarget achievement of 10908rcent

Project Control Project Control
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Intermediate Indicator 5:
Targeted farmers adopting
soil moisture conservatior|
and crop production
technology (%)

*Farmers using at least five soil moisture conservation technologies

60% 28.4 27 65.7 49.8 145

Seed treatment, deep ploughing, and line soverg) the most adopted techniques due to their easy
application and littled no cost to the farmerslulching has also been adopted greatly in some reasons due
to its benefits in conserving soil moisture and reducingaheurrequirements of hoeing and weeding.
Practices that require higher investment such as use of inssctichgellow sticky traps is lower as farmers
are either unable to source them or find ihacticeof using spray pesticides more conveniditte use of
these measusés seen more in vegetable and other cash crops as compared to cereal crops.

The Table 26 presented below shows the percentage of households practicing different soil moisture
conservation techniques in project and control area.

Table 26: Soil moisture conservationmeasures& crop production technologies aopted

Baseline (%) Endline (%)

Soil moisture conservation measures

Organic Mulch 0.1 48.1
Poly Mulching 1.8 44.7
Mix Cropping 11.1 41.8
Crop production technologies
Bio Pesticides/Natural Pesticides (me

: ; . 0.1 72.2
of botanical extracts/organic material
Seed Treatment 0.1 67.3
Line Sowing 20.1 56.4
Vermi-compost 11 47.8
Bio Fertilizer 2.1 28.9
Insect Trap 0 26.5
Yellow Strip 0.7 18.4
Bio-compost 3.1 11.3
Zero Tillage 0.8 10.4

Intermediate Indicator 6: Farmers organizedinto FIGs

Intermediate Result Project

Farmersorganizedinto FIGs
(No.)

Target

Intermediate Indicator 6:

10,660

Project

Control

Project

Control

0

NA

17,488

NA

Formation of FIGs is a significant partthie nstitution buildirg to streamline distribtion of services and
promot agribusiness activities for the benefit of farmers. The project has helped estabtehoé 1,488
FIGs with 17,488 members A target achievement of 16dercent The Table 27 below illustrates the
membership details of tHdGs

Table 27: Composition of FIG members (gender wise

Type of FIG Total Number No. of Members

Male Female Total
Female FIGs 727 0 8032 8032
Mixed FIGs (with Male 594 3078 4094 7172

and Female Members
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Male FIGs 167 2284 0 2284
Total 1488 5362 12126 17488

As seen above &percentof the FIGs are solely constituted of women membkowing high inclusivity

The FIGs are engageddnllectiveproduction and sale of fresh produce, mainly vegetables, as well as post
harvest ativities such as sorting, grading and packaging of produce, and value addition through processing
such as making of jams, pickles, squash, flours and other food fempercentage of women members is

69 percenin the total membershifhus showing a lgh percentage of gender inclusion in d&s Women

have through this and other institutional initiatives of the project been provided exposure to outside activities
thus giving them opportunities for social recognition and financial independence.

Theproject has undertaken capacity building from time to time, to enable the FIG memtzsery twut their
operations as per the group governance nofims.FIGs haveheir ownbank account and bylaws have
beenconstitutedo selfregulate their activitiesral to control the actions of its memhedggections are held
annually for the selection of office bearers and all the members participate in the dmeaiking All the
members (male and female) are participating regularly in the meetings and theiivegmaots are taken
into considerationActivities of the group are well documented and known to all the members and all
information regarding business and finances freely available when demfetalies arealsoaware of
their responsibilities.

However the groups need to be madigent with giving leadership opportunities to memberdt ags
observed that the same person has been the office bearer for multiple teveiny groupsThe group rules
do not stipulate for how long a leader can holdpbsitionand therefor@wing to no opposition from other
members and/or the lack of replacement candidlagze was no change in leadership for many y&aere
were also a few FIGs whesmme members have droppeat of the grouphowever,new members ha
joined the group in placer the group is continuing with reduced number of members.

Intermediate Indicator 7: Self-sustained FF

A F ar Rederatiod(FF)is theinstitutional amalgamation dflGsat the cluster or block levek plays

an importantale for strengtheninglGs, provide them dorum for participation, understand the issues, and
come up with their own solutioffigr the functioning of their group$heFFalso act as a social and economic
support system for FIGs through which learningarpymities are provided via trainings and exposure visits
and undertaking of processing and value addition activities to support assured buying lfoGtipedeuce.

A self-sustained FF und&ramya llhas been defined as one which,
1. is functioning, i.e.

a. maintaining proper records and documentation
b. members and Managing Committee are conducting regular meetings (minimum two/year
one for each crop season)
c. Business operationbuying and selling of produees on going
2. has made profit in at least last twosmess cycles
a. Where profit is equivalent to the savings made by the federation from business operations
and deposited in their bank accounts

Federations that are conforming to all of the above 4 criteria are deemed-asstgifable under this
objective With this parameter in mind, the assessment offfecreatedunder Gramya |lshows thatl8
federations out 021 have currently achieved sdafistainability.

As per the selbustainability parameters listed here, the federations have shown a moeedbptable
progress. All, except three, of the federations have been deemsdsialhable under the listed criteria.
The three federations have become inactive due to some leadership issues. The project has h@evened
and taking steps to resolveetissues and resume operations for these three federations.

Project Control Project Control

Intermediate Indicator 7: 30% 0 NA 85 7 NA

SelfsustainedrF (%)
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The federation wise compliance with baaf the criterion identified above in givenTiable28 below.

Name of FF constituted Records Regular = Ongoing = Profit Score on self
Maintained = Meetings = business made  sustainability
(Out of 4)
Jagnath Krishi BedjitdpadakSangh, Almora a a a a 4
Dhauladevi Gramyashree Swayatta Sahakarita = =
a a a a 4
Sangh, Almora
Danpur Kisan Ekta Swayatta Sahakarita, = = = =
a a a a 4
Bageshwar
Saryu Ghati Swayatta Sahakarita, Bageshwar a a a a 4
Teel Rauteli Swayatta Sahakarita, a a a a 4
Chaundkot Navjyoti Swayatta Sahakarita, Pauri a a a a 4
Kshetragarh Bahuddesheeya Swayatta Sahakar = x x
Pauri a a a X 3
Triveni Sangam Swayatta Sahakarita Kisan Sani . ~ ~ .
A a a a a 4
Nachni, Pithoragarh
Unnati Swayat Sahakarita, Thal, Pithoragarh a a a a 4
Kallka Devi Swayatta Sahakarita Kisan Sangh, 5 5 5 5 4
Pithoragarh
Malkoti Swayata Sahakarita, Thano (Dehradun) a a a a 4
Mandakini Swayatta Sahakarita, Rudraprayag a a a a 4
Jay Kedar Baba Swayatta Sahat@rRudraprayag a a a a 4
Jay Bhagwan Vasudev Swayatta Sahakarita, 5 5 5 5 4
Rudraprayag
Gramya Kirshak Swayat Sahakarita, Thatyur a a a a 4
Kamal Ghati Gramya Swayatta Sahakarita, 5 5 5 5 4
Uttarkashi
Yamuna _Ghatl Gramya Swayatta Sahakarita, 5 5 5 x 3
Uttarkash
Kedar Ga_nga Gramya Swayatta Sahakarita, 5 5 5 5 4
Uttarkashi
Athgaon Fal Evam Sabji Utpadak Swayat 5 5 5 5 4
Sahakarita, Vikasnagar
Jonsar Fal Evam Sabiji Utpadak Swayat Sahakat = . .
- a a a X 3
Vikasnagar
Vangaon Mankhat Fal Evam Sabji Utpadakayat = . . =
a a a a 4

Sahakarita, Vikasnagar

The PAD description of the indicator states that it is calculatéitegercentage increase in the production
volumes marketed by the FFSince the Federations have been established as part of the, pinejett no

baseline for comparison, however a comparison of the year 3 and year 7 volumes of the produce marketed
shows at314percenincreaseThe total marketed volume for all 21 FFs for y@#201617)was218.7 qtb

and that for gar 7 (202422) was9,651.9 qtk.

The high achievement under this objective can be attributed to the increased focus of activities on
agribusiness component. The increase in production and expansive aggregation of farmers into FIGs made
it necessary to establish a larger lewsititution to meet the knowledge and capacity building needs of the
farmers and also to provide an avenue to absorb the surplus production due to increased adoption of
agriculture and increased productivity. The strengthening of FFs came as a necebstiofarard growth

of the project activities and was thdedicatedlyimplemented at the project levelh& project designid

not have provision for extending financial support to the federations in terms of haavesver support is

provided in terms fotechnical guidance and capacity building, exposure visits for members, input support
for adoption, developing of value chains and marketing facilities.

During field visits, the status of troarrent activities of théederations has been evaluated drelproject

plan for exit was also evaluatéithe FFs are engaged in the providing processing services as well themselves
processing and selling of products. The profit margin from the sale of processed products has been observed
to be 2030. In additionto the profits from sale,uinds have beecollected through membershiges and
shareholder fee§.0 ensure fund availability for future functioning, purchase of raw matepiadsessing
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and marketing of products, the FF members have unanimously decideddistributethe savings of the
FFsjust yet.

The project has undertaken capacity building from time to time, to enabl€ therfbers to carry out their
operations as per theociety norms. The Fs have their own bank account and 4sws have leen
constitutedto selfregulate their activities and to control the actions of its members. Elections are held
annually for the selection of office beareddl the members (male and female) regulgréyticipatein the

meetings and their respective pointstatesn into consideration. Activities the FFareshared with all the
members, information is propermtypcumentedndall information regarding business and finanicdseely

available when demandedll members are aware of their responsibilities, apltbctively discuss and take
decisions during meetingAt the time of discussion, the federations confirmed that they are all aware of the
operations and management of their FF. Each federation also has independent staff employed by them for
the provisiorof services as well for maintaining records and book keeping.

However, theFFs need to be more diligent with giving leadership opportunities to members as it was
observed that the same person has been the office bearer for multiple terms krsndine FF byelaws

do not stipulate for how long a leader can hold the position and therefore owing to no opposition from other
members and/or the lack of replacement candidates there was no change in leadership.

Intermediate Indicator 8:Vulnerable HHs coveretly the vulnerable group activities under
GPWDP

The project allocatedulnerable Group Funds (VGF) toe WWMC for supporting livelihood enhancement

of vulnerable groupms order toensure equity amongste vulnerableindividual households. These funds

were used to finance small income generating activities for vulnerable individuals/gfithgsulnerable

group funds have been distributed equitably keeping in mind various parameters. The beneficiaries are
i denti f i e d cafegoos moudeholels thiddd 'Wealth Ranking Exercise' carried out as part of
participatory planning for preparation of Gram Panchayat Watershed Development Plans. Due care was also
taken to include divorcee women, widows and specathed individuals for income generating aitids.
Proposals were developed by the FNGO in consultation with concerned individual/group and funds
disbursed to the vulnerable individuals/groups, through the GPs after signing of an agreement with GP.
Trainings were also provided to the beneficiarié®re required and they were also connected with other

line departments for extended support.

Project Control Project Control
Intermediate Indicator 8:
VulnerableHHs covered by
the Vulnerable grop activities
under GPWDP(No.)

8895 0 NA 14,148 NA

Throughout the duration of the projec)40group and &15income generating activities have been funded
for vulnerable individuals totalling to 1#8 individuals. The project has over achieved thigdt of
vulnerable household by benefiting 1.5 times the target number of benefidiagastal number of female
beneficiaries is 847, a 39 percent proportion of the total beneficiaries.

Male Female Total
Social sC ST OBC Gen SC ST OBC Gen
category
Individual 2210 254 635 2260 905 142 519 1690 8615
Activities
Group
1456 165 652 1036 558 08 400 1135 5533
activities

Intermediate Indicator 9: Targeted GPs with di#sfactory social audit using PME
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_ Project Control Project Control

Intermediate Indicator 9:
Targeted GPs with satisfactory
social audit using PME (%)

80% 0 NA 100 NA

The PME round is conducted ery six months. fie project has conducted@unds of PME exercisand
out of 527 GPs,522 GPs were audited in the last round completed in January 2022. Some of ther&Ps
not includedn the audidue to pandemic related restrictions.

Table 30: No. of GPs audited

Division GPs Round1 Round?2 Round3 Round4 Round5 Round6 Round?7
PMU 07 07 07 07 07 07 07 07
Dehradun 56 56 54 53 53 53 53 53
Thatyur 78 78 78 78 78 78 75 78
Pauri 62 62 62 62 62 62 59 60
Almora 87 87 87 87 87 87 87 87
Bageshwar 44 43 43 43 43 43 44 44
Pithoragarh 64 62 61 61 61 61 62 64
Rudraprayag 61 61 61 61 61 34 61 61
Uttarkashi 68 66 25 - - - 66 68
Total 527 522 478 452 452 425 514 522

All the GPs audited in thé™ound have displayed satisfactory performance in the aliditdetailed result
of PME will be annexed in the Withdrawal Document of the GPs.

Intermediate Indicator 10: Targeted GPs with satisfactory financial audit report

Financial audit as per requirenteof the PRI Act and the State Accountant General and a Social audit
through Participatory Monitoring & Evaluation of Gram Panchayats is an integral garawfyall. It is
mandatory for all GPs to submit their monthly and annual financial audit répasD in accordance to
statutory norms. The audit has aided to review operations in the Gram Panchayats to ensure that the internal
control systems are operating satisfactorily across the progréhnes.timely auditing has ensured
transparency in financidtansactions and expenditure done on project activities by the GP. Transparent
operations increase trust of the village members in the institution and strengthen participatory governance.

Intermediate Result Project
Target =N Control Project Control

Intermediate Indicator 10:
Targeted GPs with satisfactory
financial audit report (%)

100% 0 NA 100 NA

Out of the total targeted Gram panchayat for financial audit, the Project has been able to achieve a completion
rate of 10(percentby March 2@1. The umberof GPs with satisfactory financial audit stands atd@@ent
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8. Social Mobilizationand Building Social Capital

The Gramya |l project by its design has given specific emphasis to community inclusive approaches and
utmo s t i mportance t dGramyadl prhves dram the hearoingss oé tmee pmevious project
giving greater emphasis to community participation and community ownership and a greater focus on the
involvement of women. The project is built to develmeater ownership, planning and management by
community through participatory approach involving all stake holders at Gram Panchayat (GP) level. The
project staff and project partners (Facilitating NGOs, Partner NGOs) have a facilitating role to s@pport th
community for planning, implementation and management of the project.

Institution building for creating various community based groups, aggregation of beneficiaries for collective
working and smooth implementation of the activities, and building scaplal has been the focus area of

the project. For this purpos&8 percent of the project IDA fund are allocated for social mobilization
activities (Component 1) in order to make the project approach more decentralized and encourage
community ownershiplhe project has adopted the following strategies to have an inclusive approach:

8.1 Institution Development and Capacity Building

Institutions at various levels have been created to promote the above fundamental pfimaEFeEsO and

PNGOfield staff havefacilitated in the formation of various institutions and groups, such as Water and

Wat ershed Management Committees (WWMC), Revenue Vi
Groups (FIGs) across the divisioifiese institutions were strengthened byding the capacities on variety

of thrust areas such as natural resources management, agriculture systems development, skill development,
livelihood enterprise development, gender sensitization, governance, legal issues and general awareness
building.

The design of Gramya Il was based on learnings from Gramya 1 as new approaches for promoting
decentralized watershed management was included while implementing the GPWDP. The participatory
approach in GPWDP preparation and implementation also ensured ownarshé institution over the
infrastructure created under the projddie existing institutions were strengthened and the newly formed
institutions were capacitate@ihe project has ensured sustainability of the investments by ensuring that the
communitygroups take responsibility of the various activities under their responsibility.

Gram SabhaApproves key decisions related to GPWDP, ensure inclusion of disadvantaged groups; women,
poor, SC/ST, transhumant and monitors the working of GP and implementer

Gram PanchayaiOrganizes Gram Sabha meetings, gets all necessary project agreements signed by WMD.
It supports NGOs in mobilization of village communities, initiates and completes the preparation of GPWDP
as per project guidelines, manages project $uadd expenditure as per AWPs of GPWDP, ensures
transparency and accountability by all GP level institutions and individuals involved in the project and
ensures the beneficiary contribution.

Water and Watershed Management Committee (WWMQ@)comprises ba committee of GP headed by

the Gram Pradhan. The committee supports NGOs in mobilization of village communities, lead the process
of planning, preparation and implementation of GPWDP, manage fund of vulnerable groups, delegates
responsibility for implerantation of Village Watershed Development Plans to RVC, submits timely monthly
and annual financial reports to WMD and ensures timely audit of GP annual accounts and submission of the
audit report to the WMD.

Revenue Village Committee (RVG)The committe is headed by Gram Pradhan/Ward Members and it
consists of the remaining ward members of that revenue village, members of SHG, Mahila/Yuvak Mangal
Dal and other village level institution. At leadd Bercentof the committee members are women. It is
respmsible to lead the process of preparing RVC proposals, implement GPWDP activities at the village
level when GP gives them a contract and ensures equity for all, especially the disadvantaged groups.
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Mahila Aam Sabha (or Women Aam Sabh®AS)- It is constiuted of all adult women voters of GP and
is responsible to ensure that proposals of Mahila Aam Sabha are included into the GPWDP. It is envisaged
as an Institution responsible for the empowerment of the women in the Project area

Van Panchayat (VPJt is constituted as per provisions of Uttarakhand Van Panchayat Act 2005. The
committee develops inter GP space plan, implements all plantation related activities under the project and
coordinates with concerned Forest Department office for technical and meardgssues.

User groups It comprises of village members who are the beneficiaries of the water harvesting structures
created as part of the GPWDP & UDWDP. Their role is to maintain the structures and look after its keep.

FIGs & FFs- The project has ab enabled the formation and strengthening of farmer interest groups (FIGS)
at village level to allow easy delivery of services and project benefits as well as effective dissemination of
knowledge to the farmers.

Institutions Formed Total Members
User groups 1381 10827
Water & Watershed Management Committees 527 3201
Revenue village committees 999 7293
Farmer Interest Groups 1488 17488
Farmer Federations 21 13938
4416

A total of 4416 different types of community level institutions have been formed in the project area. During
the survey it was found that 12 percent of the sample households were part of the project created institution.
If projected across the mber of direct beneficiary reached out by the project, about elérgugsehold is

a part of one or the other project created institution which is an encouraging effort towards building social
capital.

% of Household participating in an Institution

69.6
20.7
. 13 2.6 4.4 1.3
—_— — | —
Panchayat Block level Other FIG User Group SHG Not a
institution member
H Project

Figure 2: Percentage of lmuseholds participating in an institution

8.2 Building Social Capital

Social Capital remains a contested concept till this time as there is no standard definition. The World Bank

defines Social Capital as 01 nst i gualtyiaodngeantityrofeal at i on
societybés social interactions. Social <capitial is n
it is the glue that holds them togetheroé6 (Hans).

defines the capacity of the community to-operate, resolve conflicts, ease transactions and dealings and
facilitate upliftment and inclusion. The project has taken various steps for institutional building and for
inclusion of the different groups through foedsnterventions. The impact of these interventions is bound

to change the fabric of the society towards the positive as benefits are being gained by all. The Social Capital
score was calculated for all the households covered under treatment and cpatedeeboth in baseline
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and endline. A total of 9 parameters were conside
6Social Cohesionbd.

Social capital is believed to increase efficiency of social exchange and build new forms of information
exchange. The five critical elements considered as building blocks of togetherness and trust for building
socially resilient communities are positive perceptions towards general trust prevailing within the
community, positive attributes to think about welfaféghe community, prevailing trust for sharing resources
within community, willingness to help and positive perception about a cohesive society. A comparison
between the controls groups indicate that project sites show relatively higher percentageselodltiou
agreeing to the positive attributes of community which has trust and togetherness. This means that
communities in the project site consult each other for critical developmental decisions, share resources and
will also share profits if any gained fro collective interventions. There were several instance when
community has gradually got involved in WWMC aftvdm Sabha bestowing greater trust in the institution
created under project and collective action.

In the beginning the community took the WWMC meeting and GPWDP simply as the Gram §
meeting only, where they felt they have least role in participation at planning, decision making
implementation. But after attending few meetings of GPWDP and MSW Plan, a confidence hag

particularly the women who seldom participated in Gram Sabha meetings. Now they show thei
attitude towards Local Self Governance because they knawiuhiag WWMC meetings as well as
GPWDP meetings their voice will be heard.

% of Household Indicating Perception on % of Household Indicating Perception
Trust and Honesty in Community on Community Welfare

o4 98112
0611.0 g 32 8360

Strongly Disagree Agree Strongly

S_trongly Disagree Agree Strongly agree disagree _ agree
disagree . m Project m Control
m Project m Control
Figure 3: Household Perception orilrust and Figure 4: Household Perception on Community
Honesty in Community welfare
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% of Household Indicating Perception on % of Household Indicating Perception

Prevailing Trust within community on Communities willingness to help
55.454.4
803,
33.5
28.8

11.9
9.1
48 11.7 14.2
20 9.1
= 0.63-0 4.9
[] u

|
S_trongly Disagree Agree  Strongly agree Strongly Disagree Agree Strongly
disagree disagree agree
Project m Control Project m Control
Figure 5: Household Perception orPrevailing Trust Figure 6: Household Perception on
in Community Communityés willin

% of Household Perception on Cohesion in

Community
84.4
65.2

13.6 16.1

5.1 6.0 8.8
0.8
— B ]
Strongly disagree  Disagree Agree Strongly agree

Project m Control

Figure 7: Household Perception on Cohesion in Community

Likewise social cohesion is reflected from four critical parameters such as attitude towards ceageasf
property, managing occurrence of crisis in the situation, conflict resolution and other safety issues. It is
believed that communities with greater trust have lower incidence of crime making the community a safe
space to reside. Qualitative conatitins indicate that community is vocal about several forums that have
been created such as Women Aam Sabha, RVC Meetings, FIG meetings for sharing community dialogues
which has instilled greater belongingness and trust over collective decision making.

Case: Gram Panchayat Digoti (Consultation during Women Aam Sabha Meetings)

The community knows about the Project as Watershed project. They know about Budget envelop also.
Though the participation of women is lesser as compared to men, yet they havpgbarétihe time of
GPWDP planning.

AwWhen we realized that this (GPWDP Planning Pro
i ndividual as well as Groupbs came forward to d
help us fetch an additional income. We f&ry happy that all our requests were included

and supported thr ou<yimabDeni¢VGRFemben)ay at Budget o

Almost 100 of the proposal given by community were approved. The community knew about the different
activities carried out in the villagéess knowledge about the expenditure, although it has been clearly
displayed on the walls of the Panchayat. There are no of institutions at village level, repeating the same
members which would mean every individual has been connected through one thethgraup formed
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under the project. The Group meetings are organized on monthly basis on fixed date, but sometimes changed
for local reasons. Women participation in trainings and meetings is more as comparedGommannity

has received individual as Was groups support from the project like Polyhouse, cow shed, Goat, cow etc.
Participation in agriculture interventions such as grading and marketing of crop. The project activities have
given an exposure to the community particularly the women. The gnembers are contributing in group
account as they have gathered trust in the collective activity. Time to time trainings has been provided to
groups. The women showed keen interest in participating in exposure Visits.

Togetherness and Trust Social Cohesion

D Attitude towards usage of
common property resources

D Management in crisis

[] Trust and honesty

[] community Welfare

situation
[] Trust in community [ ] Conflict resolution
[ ] willingness to help [ "] safety scenario

[ ] Associate with community

Figure 8: Social Capital Dimensions and Parameters

There parameters have been combitagether to an index to explain the social capital score. Scores are
divided into four quartiles where Quartile | represent percentage of households who perceive all attributes
of the index to be Excellent, Quatrtile Il represents households scoringatiritzates to be Good and not
Excellent, Quartile 11l represents the attributes to be just Adequate and may need still improvement and
Quartile IV represents households that have scored poorly on the social capital front which means the
community is poost placed in terms of mutual trust, collectivisation and all such attributes that may lead to

a resilient community. It can be seen from the chart below that the score in the highest quadrant has slightly
increased during the Final impact assessment asareohpo that of the baseline results.

l DPAOO &£01 1 bDPOI EAAO 1T AA ET OAOOAT GET 1 O0h OI1 AE
widow / old age / handicapped pension, rural road connectivity, etc. were raised and were resc
through convergence with different social welfare schemes, skill development programmes of |
and Social Welfare Departments. The holistic development approach has led to greater confic
among community on the project.

Social Capital score in project areBaseline vs Endline
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Figure 9: Social Capital score in project area
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The differencen difference from the above graphs shows that there has been a positive change in one of
the quartil es ifromBaselinetg®Bndlige ingi€ating Bajeotsl contribution.

Social Capital score in control areBaseline vs Endline

60

54.5
50
46.2

40
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10 %O
1
0 ég
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Baseline =@=Endline

Figure 10: Social Capital score in project area

Womends opinions were captured to calculate the wo
for all the householdsovered under treatment and control separately both during baseline and MTR study

based on various parameters grouped under multiple dimensions. A total of 24 parameters were considered
under dimensions of &6Mobilityon oaweamegds oOHAceess a
and O6Saf et yoOFigarsllbelbwo wn i n t he

Decision making Access to services Safety Role in agriculture

[] Money spending [] Involved in paying bills [] Trust and honesty ] 'p\)/laa;/rr'r?glnqg Labour

Involved in bank Managing timely inputs

[] Share of Income as saving [ .= o o [[] Community Welfare Llin agriculture

O g;];é?] é)iilj?ecome as O I(;?\\tlgz to health care [ Trust on community ] mﬁgigiﬂnognshgﬁfof

e DA Dy [ e s
: Associate with i

[] Spending on food [] Approaches panchayat O ommunity x’;’:ﬂ%‘;;&oﬁaﬁ?ﬂﬁgt'vate

. Participating in school Attending crop
[] Quality of food [ level meetings O demonstrations

Figure 11. Parameters of Women Empowerment

Perceptions of women are reflected in the Women Empowerment Score. The graph below shows that

women in poject areas feel more empowered post project interventions and over 16 percent change is seen

in the highest (excellent) quadrawtlo men6s ease of mobil ity in visiting
the village is significantly better that controlareadh al so womends role i n making
has increased.

During qualitative consultations it emerged that the most prominent strength for women through the
project livelihood interventions waWomenweremorebi | ity
vocal about feeling independent as a result of income earned through various activities. They were
encouraged to participate in various trainings and meeting as a result of which men often consulted them

for crucial decisions in family asedl.
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WOMEN'S EASE OF MOBILITY AND ROLE IN HOUSEHOLD
DECISION MAKING

H Project m Control

234
25.1

17.4
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™
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[ee] [ce) —
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© ©
— n
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OFTEN VISITING OFTEN VISITING OFTEN DECIDING OFTEN DECIDINGFTEN DECIDE HOW

MARKET ALONE  OUTSIDE THE ON HOUSEHOLD ON ASSET TO SPEND MONEY
VILLAGE ALONE EXPENSES PURCHASES EARNED BY THEM
Figure1l2 Womenébés Ease of mobilitymakngd role in hou
Womends role in agriculture and economic decisions

and the change can be attributed ttojgxt activities which encourage participation of women in through
different interventions.

WOMEN'S ROLE IN AGRICULTURE AND ECONOMIC
DECISION MAKING

u Project m Control
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") NN ‘ 9 o « = i
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N~ —
-
CONSULTED BY ATTENDED ATTENDED CONSULTED FORRONSULTED ONCONSULTED FORONSULTED FOR
FAMILY IN DEMONSTRATIONTRAININGS AND DECISIONS ONMAJOR EXPENSE MAJOR PARTICIPATING
DECIDING CROPS INPPUTS FAMILY SAVINGS DECIONS AT INVESTMENNTIN MEETINGS IN/
TO BE PRODUCED PROVIDED BY HOME DECISIONS OUTSIDE VILLAGE
GRAMYA Il
Figure133 Womenés Role in agricabkinggr e and economi

Womends perception on ease wellasaafetyessilspamigpatinghinethedi f f er
different community forums is good to fairly good showing that the women regard the interventions

undertaken in the project i mportant in changing
demonstrations andadtinings is 18 percent higher compared to that of control.
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WOMEN'S PERCEPTION ON EASE IN ACCESS TO SERVICES

m Project m Control

TRAVEL TO BANKTRAVEL OUTSIDETRAVEL OUTSIDEREACHING OUT TO ATTENDING
TO WITHDRAW ORIOUSE TO HEALTH HOUSE FOR PANCHAYAT FOR SCHOOL LEVEL

21.2
16.3
20.7
18.7
27.2
23.4
29.7

21.8

23.3
21.7

DEPOSIT MONEY CARE CENTRES SEEKING SEEKING MEETINGS FOR
ALONE LIVESTOCK INFORMATION OF MONITORING
MANAGEMENT SOCIAL SECURITYIMPROVEMENT
SERVICES BENEFITS AMONG CHILDREN
Figure14 Womends Perception on ease in access

SAFETY PERCEPTION OF WOMEN

H Project, m Control

o < @
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[ee]
N~
n
THINK VILLAGE THINK GRAM SABHA IS A IMPROVED INCREASE IN VISIT TO

COMMITTEES ARE SAFE SAFE FORUM FOR PARTICIPATION OF MEETINGS IN VILLAGE
FORUMS FOR WOMEN TOWOMEN TO SPEAK WOMEN IN GRAM SABHARELATED TO PROJECT
SPEAK ABOUT THEIRABOUT THEIR DEMANDS AND OTHER ACTIVITIES
DEMANDS INSTITUTIONAL FORUMS

Figure 15: Safety Perception of women

The differencen-difference of scores @ach quartile indicates a positive progression in each of the
groups. The above charts in each category indicates how exposure to various trainings, participation in
demonstrations, participation in Women Aam Sabha, taking up independent IGA activiéideelzad in
improving mobility of women and providing financial independence.
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Women Empowerment Scores in

Women Empowerment Scores in project . .
P prol Control areasBaseline Vs Endline

80 areas Baseline Vs Endline
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Baseline ==@==Endline Baseline ==@=Endline
Figure 16: Women Empowerment Scores in Figure 17: Women Empowerment Scores in
project areas Baseline Vs Endline control areas Baseline Vs Endline

Emerging women leadership in the region

The project created forums have facilitated both men and women to come forward and undertake activities
which was earlier not done by them such as managing books of accounts of Growds,Gemndling
business activities, maintaining profit and loss details of businesses etc. This has pushed them to become
more mobile and confident in representing themselves in many forums. Though women seats have been
reserved in the PRIs, but the lead@&merging post project interventions are leaders and have been
responsible in decision making, etc. The regular interaction of the motivators and facilitators with the
community for understanding the need of community and implementing interventionsirgiyohdive

resulted not only in building trust but has enhanced confidence and leadership skills. The various capacity
building programs and awareness sessions have provided information to the project beneficiaries regarding
various sources of developmemid opportunities to take responsibilities and ownership for various activities
and then relating it to the representation in PRIs

The platform provided by the project helpedtil a great deal of confidence in theral women. Their
experiences in WASjram sabha, FIGs and other institutions where they were taking the lead and voicing
out their needs helped them in going a step further and participating in the PRI institution elections and other
administrative processes. There was high number of woménipation in elections and their interest in
leadership roles from all communities including the ST and SC. This made the reserved seats for women in
elections de facto which were earlier filled with proxy candidates (where women are only token office
bearers and a male relative is the actual decision maker) or left unfilled.

About 311 men & women members who were part different institutions across the 9 divisions have been
elected in various positions in the PRI institution demonstrating remarkabkrdbgdabilities which is
certainly and unintended impact of the project.

Representation of Project Beneficiaries in Women in elected positions
Panchayati Raj Institutions ) Gram Ward BDC & Jila Total
Pradhan member panchayat
members
Male Female
115 196 34 155 7 196

8.3 Trainings and Capacity Building

The project has been largemultidisciplinary in nature and a multi-stakeholder project involving
communities, implementergplicymakers, resource organizations, institutions functionaries and Shen.
capacity building strategy of the project has attempted to address concerns of all stakeholdePodiogh a
makers and executives of PRIs, Project stafff MDT/Field FunciemaPartner NGOs, Field NGOs/Social
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mobilisers, Gram Panchayat as PIA, RVC, User Groups, Vulnerable Groups, Farmer Interest Groups, Farmer
Federations, Other Associated Groupanchayat secretaries/Assistant accountdPdsaprofessional,
Master TrainersTranshumant communitiesc.

Project followed extensive approaches to ensure that training and capacity building initiatives percolates to
extensive knowledge development amongstiaeholdersThe significance of these approaches were also
evident duing the endline assessment:

1. Focus on ALearning by doingdo approach:

The project has created ample opportunities to push various stakeholders particularly farmers to learn by
themselves. Facilitation support through exposure visits, participation in degat@mn and trainings were
provided to various stakeholder. The project has essablishedtollaborations with research institutions

and universitie$or enhancing exposure sfakeholders such as Soil Conservation Research Institute, KVK
Dhakrani, Gree Foundation, G.B.P. Agri. & Tech. University Pantnagar/Rishikesh, Kotdwar, Indian
Veterinary Research Institute Bareilly, Y.S. Parmar University, Potato Research Institute, Watershed Project
Solan and Nahan, HP, Biodiversity conservation Kotamalla, Sxinldgiversity etcTotal demonstrations
conducted under the proje80,962 Minikit, Adoption support 92.725, Green Technology demonstration
6,761 (Biocompost and Vermicompost), 11,118 (Polyhouse and Polytunnels)

A total of 25,560 trainings and 777 expos visits have been conducted altogether for farmers andTstaff.

training and exposure visits have created awareness and enabled farmers to physically witness improved
technologies in agriculture, horticulture, livestock and agribusiness and alsdigwe proven example

of success.

The overall percentage of SC and ST participants have decreased in the trainings over the years, however,
the number of trainings conducted has also proportionally decreased as the number of participants. Much of
an impct was due to Cowvil9 pandemic especially in the last two years.

Year Total Participants
Trainings/Workshops/Exposure SC ST OBC/General Total
Visits

FY 14-15 2295 205 36247 48205 104828
FY 1516 3310 22198 22513 55144 99855
FY 16-17 2783 29781 14238 86148 130167
FY 17-18 3789 27917 30792 100496 159205
FY 18-19 3823 30722 32540 97844 161106
FY 19-20 3395 20775 12943 87622 121340
FY 20-21 3236 19012 12025 81124 112161
FY 21-22 2929 18047 13535 81212 112794
Total 25560 189028 174833 637795 1001456

During the endline survey 170 beneficiaries were surveyed across specific intervention sectors. They
expressedheir satisfaction against the trainings provided amgpsut provided during demonstration and
the accrued benefits.

% of Household
% Household satisfied with assistance provided 92.9%
Reason of Satisfaction

Timely Support 58.5
Technical Knowhow 17.7
Resource suppol 20.8
Others 3.1
Benefits from Training/ Demonstration
Increase in productiol 90.7
Less input requiremer 20.9
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Less incidence of diseas 23.2

Less incidence of pes 23.2

Better managememf disease and pe: 13.9
Better rate received for produc 27.9

Any other 11.6

2. Capacity building inputs along with Project Management Cycle

The capacity building initiatives were well planned in line with the project management cycle. The training
themes were decided and implemented based on the ongoing phases of the project and wéiecrot ad
nature.

Initial Project Phase Focus: Social Mobilisation
- PRA Exercise
- Institution Building Workshops (Formation of Committees and
Groups)
- Orientation of Project and ESMF Guidelines (Includes GP
Proposals and Budgets)
- Financial Trainings at GP Level

Early Implementation Focus Social Mobilisation, Agriculture, Animal Husbandry, FIG
Phase and Finance
- FarmDemonstrations and Introduction of New Techniques and
High Yield Varieties
- Formation and Orientation of FIGs
- Trainings on Entrepreneurship Development Programme (EDP;
Vulnerable Households
- Accounting and Bok Keeping
- Refresher Trainings on ESMF Guidelines
- Gender Inclusion Trainings and Workshops
- Soil And Water Conservation Trainings
- Workshop on Participatory Monitoring and Evaluation (PME)
- Trainingon Animal Husbandry (Paravets, establishing Breeding
Certres,etc)

Mid Implementation Phase Focus:Social Mobilisation, Agriculture, Animal Husbandry, FIG

and Finance

- FarmDemonstrations and Introduction of New Techniques and
High Yield Varieties

- Crop protection (IPM/IPNM) and Pektairvest Management of
Spedfic Crops

- Agribusiness Promotion

- Technical Training on Composting

- Moisture Conservation (Mulching)

- Marketing and Management of Farm Surplus

- Financial Literacy and Account Keeping

- Training on Food Processing and value Addition

- Specific EDP Trainings

- RefreshefTrainingson Accounting and Book Keeping

- Refresher Training of MDT Staff

- Training andPruningof Fruit Plants
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- Insect pest management (Crop Protection)

- Training on Vegetable Cultivation Practices

- Formation and Orientation of Farmer Federations

- Workshops on Roles arResponsibilitieof BODs

- Trainings/ Workshops on Farmer Federation Organisational
Structure and Functions

- Financial Literacy and Account Keeping of Federations

- Training on Equipment Handlirgnd Operations

- Gender Inclusion Traings and Workshops

- Soil And Water Conservation Trainings

- Workshop on Patrticipatory Monitoring and Evaluation (PME)

- Training on AnimaHusbandry

Late Implementation Focus: FIG, Marketing and Quality Management
Phase - Refresher Trainings on Financial éitbicy and Account Keeping of
Federations

- Marketing Skills and Entrepreneurship Development
- Training on Food Processing and value Addition

- Product Quality Management

- Supply Chain and Value Chain Management

- Logistics, Packaging and Labelling

- Business Plas

- Training on Store Management

- Accounting, Book keeping and Financial Management
- Training and Pruning of Fruit Plants

- Insect pest management (Crop Protection)

- Training on Vegetable Cultivation Practices

- Specific EDP Trainings

- Refresher Training of MDBtaff

- Refresher Trainings on ESMF Guidelines

- Training on Animal Husbandry

Withdrawal Phase Focus: Withdrawal
- Trainings and Workshops on Exit Strategy and Withdrawal Plar
- Sustainability of the Assets created and systems established
- WayForward for tle sustainability of FIGs and FFs

8.4 Social and Gender Inclusive Focus

Gramya |l activities are focused on an inclusion strategy which covers all the social groups including
vulnerable groups and therefore have targeted interventions for promoting thdtsameandatory for
Revenue village Committee (RVC) formed at the Revenue Village level comprises at sastEsvomen

voters.To ensure fair representation of SC/ST category, at least one male and one female member must be
from SC/ST categorylhe Scretary of the RVC should necessarily be women and in case Chairperson of
the RVC is a female, in that case Secretary can be afid3ank account of the RVC is operated jointly

by the Chairperson and Secretary. The Gender and Social CatégerRistibution of RVC members is
reflected in the followingTable 36 which clearly shows that RVC havaore than 50 percent woman
membersThis is a testimony to empowerment of women through Grdirgad speaks how women have

been mobilized to participate ingpect institutions and activities
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Total no. Total no.  Total members Total no. of woman member

of of RVC in RVC SC ST OBC Gen Total % of
Revenue  Formed women
Villages
1057 999* 7298 1035 209 846 1992 4082 56%

*Pauri division has smaller RVs hence RVC are formed by combining adjacent RVs together.

The Water & Watershed Management Committees (WWMC) comprises of six members which include at
least one woman, one OBC and one SC/ST beenOne female ward member of WWMC is nominated as

a cosignatory to the project account along with the Gram Pradinaase of Gram Pradhan being a female,

male cesignatory to the project account can be nominated at the discretion of the WWMC. Fitabléhe

37 below, it can be seen that f8rcentof the WWMC members are women, which clearly indicates that
project has been conscious about the inclusion strategy and have included members in leadership position.
Across the social class there is equitatidgribution as well in proportion to the population.

Total Total no. Total members Total no. of woman member
number of in WWMC SC ST OBC Gen Total % of
of GPs WWMC women
Formed
527 527 3201 557 135 445 894 2031 63

Women Aam Sabhas

Mobilizing women for ensuring their participation in project activities was one of the major objectives of
the project. The project envisaged empowering women by enabling them to draw maximum enefits f

the project and help reduce their drudgditye concept of WAS was introduced in the project to provide
suitable platform to women to express and share their experiences and have their say without any gender
based hesitation.

Women Aam Sabha have hetpin greater participation of women in governance forums and voice out their
concerns about the need for work in the village. Due to WAS women are getting a platform to discuss and
formulate need based proposals which is then placed in Gram Sabha tahipuring these meetings,
proposals highlightingeed of women and vulnerable were invited for being incorporated into GPWDP of
respective Gram Panchayats. A total @8® WAS meeting have been conducted till date. The participation

of women in Aam Sdaias was at 70 percent from the total women population which is a good representation
of women involvement. Subsequent to 2@Mdue to the Covidl9 pandemic, the number of WAS meeting
organized has reduced to half and also the percentage of womempatotichas decreased. Thable38

below represents the year wise participation of women in Aam Sabha.

Financial Year WAS Total Female Female Percentage
Conducted Population Participation in participation
WAS
201415 148 40630 9841 24.2
201516 808 112969 37367 33.1
201617 948 112969 49833 44.1
201718 1756 112969 80658 714
201819 1922 112969 80271 71.1
201920 1308 112969 53717 47.6
202021 1279 112969 48422 42.9
202122 1611 112969 47366 41.9
Total 9780
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Cumulatively, till date the Women Aam Sabhas have placed 15,911 proposal to be implemented from GP
Fund out of which 55 percent proposals (8741) are directly taken up under GPWDP and 3192 were addressed
through convergemcand other sources such as funds from public representative.

proposals includedi proposals raised by women included
Fodder development IGA for Vulnerable households
Water resource rejuvenation Training and exposure visits
Plantation wek Mushroom cultivation
Orchard Development Exposure visits for IGA activities
Pipelines Flour/ spice mills,
Construction of Irrigation Channels Goatery, Poultry, dairy units
Irrigation tank Improved variety of seeds
Roof water harvesting tank s Agricultural tools
Biogas plants Construction of animal shelters, mange
compost pits and animal chari, etc.
Construction of Check Dams Solar lights
Solar water lifting pumps Weaving, Sowing and Computer Training
Terrace repair Fencing of agricultual land to protect crops
Crate wire and Vegetative check dams Repair of School Building
Protection walls Construction of Link roads, connecting paths
Bio composting pits
Poly houses
Fencing of Forest Land

Table 39: WAS prgosals raised and completed

Division Total Issues Activities Proposals Completed through
Raised in Accepted GPWDP Convergence Other Sources
WAS
Dehradun 727 647 452 16 179
Pauri 937 937 598 147 192
PMU (MWS) 220 209 155 0 54
Tehri 1517 1455 1340 34 81
Almora 6996 4503 3120 373 1010
Bageshwar 2126 1076 721 188 167
Pithoragarh 2032 1890 1201 331 358
Rudraprayag 780 640 580 20 40
Total 15911 11933 8741 1109 2083

Increased participation of women in Gram sabha meetings because of WAS hasratsusbeeed. WAS

has brought a significant change among women in the space where they had limited role to play. The
suggestions of WAS are getting due importance, there has been open discussions on the suggestions of WAS
and are incorporated in the plakdgo me mait€ipation in Gram Sabha has also eventually improved over

a period of time as the DiD gives a positive result proving the outcome to be significantly positively attributed

by the project led initiatives.

Table 40: Gram Sabha Participation

Project Baseline Midline Endline
Target Project Control Project Control Project Control
Intermediate Indicator 80% 67.2 58 95.6 94.6 53.90 32.50
1: (i) Percent of
participating
households in Gram
Sabha meetings (%)
(i) % of whch are 50% 62.4 54.3 57.0 54.6 32.20 12.90
female
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Gramya interventions focuses on encouraging the participation of women as well as other vulnerable groups
in the training and exposure visits organized. It has been observed that participation of a®merehsed.
Participation of women in trainings/workshops and exposure visits has increased from 43 percent in 2014
15 to 46 percent in 20222. There has been a decrease in participation sincelZ0f&Bm 59 percent in
201819 because of restrictions@ to Covidl9 pandemic.

% OF WOMEN PARTICIPATION IN CAPACITY
BUILDING TRAININGS

O.

H © ™~
©
g

| | LO

FY 1415 FY 1516 FY 1617 FY 1718 FY 1819 FY 1920 FY 2621 FY 2122

43.0

Figure 18: Percentage of women participation in capacity building

The greatest impact of Gramya Il in the project region is on building gender responsive strategies and
encouraging womereadership and their representation in governance. The WAS formation has enabled
women to voice their opinions and given a platform to present their issues. Community women reported that
the concerns of women were given priority after the WAS formationieThas been a change in terms of
understanding the women issues and problems at the panchayat level. The issues and problems are being
discussed in details and efforts are made to address them. The positive change in the community due to WAS
and its work BAs also encouraged women to take up leadership positions and there is a supportive
environment, the family members and the community at large. The suggestions of WAS are getting due
importance, there has been open discussions on the suggestions of W&k8 iaedrporated in the plans.
Women of the community are much aware about the schemes because of mobility and active participation
in governance forums their knowledge about the schemes have increased many folds.

8.5 Inclusive focus for Vulnerable and Transhmant

a. Vulnerable groups
I n t he pr-citegaythpusehdide weée@éntified through 'Wealth Ranking Exercise' carried out
as part of participatory planning for preparation of Gram Panchayat Watershed Development Plans. The
features characteriziigh e se 6 C6 category/ vulnerable group hous
to another depending upon the proximity of GP to the connecting road, availability of irrigated area,
proximity to market place and other amenities, which are generallyctiazad by the following features:

M Kuccha House

1 Households having fallow/uncultivated land /landless and marginalized farmers having less than
0.1 ha land.
Reduced Livelihood opportunities
Less Number / absence of livestock
Living under debt or have weless income
1 Socially Vulnerable (widow, especially abled, SC/ST, women etc.)

= =4 =4

Households fulfilling above 2 to 3 criteria qualify as members of vulnerable group. Similarly, due care was
taken to see that Divorcee women, widows and spedhlisd arericluded as members of groups for
income generating activities.

The overall rating of quality and distribution of Individual Assets across the divisions appears too
satisfactory. Thélable 41 shows that there has been equitable distribution among varétegories of
project beneficiaries. As can be seen fromThble4lbelowy al |l ocati on of assets ar
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beneficiaries is the highest with 42 percent of
percent) anl@pecent egory O0AD

Region Total Category Category Category

No.of  No. % Female No. % Female No. % Female
units Units Units Units
(person)

Kumaon 20709 3983 19 1975 7895 38 3915 8831 43 4630

Garhwal 14793 3100 21 675 5478 37 1351 6215 42 1795

Total 35501 7083 20 2650 13373 38 5266 15046 42 6425
The WWMC is also responsible for managing the Vulnerable Group Fund (VGF) supporting livelihood
enhancement of vuémable groups to ensure equity amongst vulnerable households. These Funds are used
to finance small income generating activities for vulnerable individuals/grdobpsiulnerable group funds
have been distributed equitably keeping in mind various parasnBiee care was also taken to include
divorcee women, widows and speciadlgled individuals for income generating activiti€sSA proposals
are developed by the FNGO in consultation with concerned individual/group and funds are disbursed to the
vulnerableindividuals/groups, through the GPs after signing of an agreement with GP. Endorsement of each
proposal by the MDT to ensure that it is in accordance with the ESMF is mandatinngs were also
provided to the beneficiaries where required and theg wkso connected with other line departments for
extended support.
Throughout the duration of the projec)40group and &15income generating activities have been funded
for vulnerable individuals totalling to 7#8 individuals.The total number diemale beneficiaries is#7,
a 39 percent proportion of the total beneficiaries.

Male Female Total

Social SsC ST OBC Gen SC ST OBC Gen

category

Individual 2210 254 635 2260 905 142 519 1690 8615

Activities

Group 1456 165 652 1036 558 98 400 1135 5533

activities '
Women Cholia Nritya-An amazing Initiative
Cholia Nrityg is a traditional dance form from tik@imaon region of Uttarakharahd is part of all special
celebations suclmarriages, pugand other event3raditionally the dance is performed imgn andh dance
earns Rs15,000 to Rs. 30,000per eventA group of women fronGP Hokrahave stepped forward to
become a part of this tradition and formed the firemen Choliya dancers group. Under the vulnerable
group fund,Gramya providedhe group of 9 memberfnancial supportor their costumes, props and
instruments.
The dance group is being promoted via project and has demand in various events beingddogatize
and at State LevelWomen of the group amgerforming
at marriages othe village and local areand at other
festivals, cultural functions and competitions. At t
Munsyari Mahotsawhere30 groups participatedhe =
Hokra groupreceivedfirst prize for their performance |
The goup has also participateth Parvat Divas ¥
celebrationin GP Liti of Kapkot blockwhere they
received thesecond prize ther@hey also performed a
the Republic Dayés Bhar ni zed

the Department of Tousim in Dehradun. The group B&%

gender bia§hegrouphasearned Rs.,25,229¢ till now

as



Ringal- Medium of prosperity

Ringal is a natural fiber found in the topical forest of Himalay
Due to the softnesand flexildlity of the fiber, it is used for knitting
storage baskstand other decorative itemRingal work is a =
traditional occupation of Uttarakhatdt was slowly disappearin
with the advent of plastic products. Under the vulnerable gr '}
income geerating activity, ringal work has been started. Peo
were traditionally making baskets using ringal for their own use
through the project they have now started making these |
commercial scale for sale to tourists as well as local markets.

As pat of the project, skill training in ringal work has been provid
to 22 Individuals (7 women and 1Bnen) and 14 groups of27
members( 22 women and 50 men) who have now adopted th
entrepreneurial activity. The skill training has helped the craftsr
to improve the quality and finish of the traditional baskets that t
were making as well they have been able to add more innovz:
and utility based products to their list suech Lamp shades, Han
Basket, Pen Stand, Service Basket, Paper Dustbin, Fotgfruit
Basket etcThe products are sold in thecal markets and in local
fairs, SARAS market (organized by Rural Developmen .
Departmentland Vikas Pradarshiniand to other bigger resellerc
such adHimgiri Swayatt Sahkarita, Empower Society, Dehraflishang Enterprises; Village @itable
Trust, Faridabad, Taleriya Export Company, Delhi; Gramyastoge Dehradun. Now they are producing
festivalcentric seasoproducts.e., small basket to grow harela (mix grain growing up to 10 days$jarela
Festival,Ringal made Rakhitor Rakshabandhaetc

They have earned Rs. 16,37,388rd Rs. 16880per person till March 2019. The earnirgfggroups and
individuals till December 2021 is Rs. 46,08,642 and Rs. 32,42,524 respectively. The memleems/arang

from the effect of COVIBL9 as their business was greatly affected during the lockdown. However, the group
has received demand frogovernment offices forgper dust bins and other items and in order to expand
their business, they have alsstaltished two display and sale centers in Industgp&tmenBageshwar
andAnashakti Aashrarm Kausani.

b. Transhumant Action Plan
The project also has a special component focused on transhumant population which has helped in providing
day to day items of mel to this population helping improve their quality of lifeanshumant groups such
as Guijjars and Bhotiyas are nomadic tribes who are primarily engaged in animal husbandry. They migrate
from higher altitudes to lower altitudes during the peak winter hsoaliong with their cattle and/or flocks
of sheep and goats in search of green pastures. Many such groups camp in the project areas during winters
for short durations. These groups live with limited resources and often have to face hardships during transit

Under the Transhumariction Plan, various utility items have been provided to these groups every year
along with other benefits. Health camps were organized for both the humans as well as their livestock
consisting of 1103 individuals and over 51,3B@4tock which has impacted in improving their health by
identifying and addressing the disease and administering curative as well as preventive measures.
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Table 43: Families And Livestock Census Of Transhumant Po

1 | Rudraprayag Gujjars 200 0 80 4100 | 60 41 4281
2 Tehri Gujjars 112 135 | 1418 | 240 45 103 1941
3 Gaddi 85 0 0 6218 | 28 48 6294
4 Uttarkashi Gujjars 88 494 | 992 383 98 140 2107
5 Bhotiyas 73 75 10 867 15 30 997
6 Dehradun Gujjars 148 253 | 1791 | 242 | 351 651 3288
7 Almora Bhotiyas 47 0 0 5693 | 38 21 5752
8 | Bageshwar Gujjars 210 0 0 10200, 60 60 10320
9 | Pithoragarh Bhotiyas 140 0 0 16139| 124 125 16388
Total 1103 957 | 4291 | 44082| 819 1219 51368

Almost 30,000 units otems such as tarpaulin/poly sheets, tents, feed tubs, blankets, concentrated feed for
the cattle, torches/solar lanterdgyris/cow mats, raincoats, umbrellas, buckets, milk/ water cans, shearing
scissors, bells for cattle, shoes, socks, pitthu bags, tarpaulin canvas, cookers, cotton mats, first aid kits, etc.
were distributed over the project period. These activities hdped® benefit over 1103 humans and above
50000 livestock population during the entire project period.

The broad activities carried out for the Transhumant were veterinary and human health camps, distribution
of first aid kits, distribution of warm clotihg and camping equipment, distribution of daily utility articles

and for livestock, distribution of concentrate. As a result of the interventions laid out for the Transhumant
through the Transhumant action plan, their routes were tracked in order ta tantol over grazing and

loping from where they passed. Other than that some communities were also market linked such as wool
being purchased directly from Bhotiyas/Anwal communities, milk purchase from Gujjars to be able to
directly benefit them.
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9. Watershed Treatment and Source Sustainability

The state of Uttarakhand is characterized by its undulating topography comprising mostly of hills with fragile
soils and steep to very steep slopes. Coupled with medium to heavy rainfall, weak geologicarfermati
active seismicity and increasing deforestation for human habitation has reswdtddnsive soil erosion.

The increased vulnerability of the topsoil being washed away and accumulation into the natural drainage
channels occasionally blocking it ancelaching/altering the channel morphology and spilling the silt load
ontothe village lands and human habitatitimeaterthe entire natural ecosystem. The traditional drinking

and irrigation water systems lildaula(subsurface water harvestin@hara (springs),Gadhera(small

river tributaries)Gul (traditional irrigation canalszhalandKhal (artificial ponds on hilltops), also come

under immense stress due to the erosion and wat@ffitithe magnitude of the problem is compounded

by the increasinglegradation othe natural environment that has reached a stiagiis now beyond the

natural resiliency of nature and requires human interventions to arrest further damage to the natural
ecosystem.

In order to address various chaligs due to topogphic vulnerability a strategic approach has been adopted

to address command area treatment through Command Area Treatment Plans and catchment areas through
Micro-watershed Plan8IWS Plans and focussed spring shed plans were madadh the activities wre

planned fosustaning the existing water sourcggjuvenating of water sourgésiproving water availability

and improvingsoil moisture regime

Since soil and water conservation is of critical importance, the main intervention of Gramya |l shadhter
treatment using various soil and water conservation measures and forestry activities in micro watersheds
selected in project districts to enhance the productivity of natural resources ttivepgitection of fertile

soil, improved availability of wier and moisture and enhanced agricultural yield consequently. The&ramy

Il project area focuses on 52 with 82 microvatershedsovering 2,63,837 ha. 83 percent of the land
accounts for nomrable land i.e., 2,18,985 ha and arable lands cover oplgrt@nt of the area$050ha).

The Inter GP area accounts for 44 percent of the project area. MWS Plans have been developed by the project
to address the inter GP area treatment activities by following a prioritizeetoidgdiey approachThrough

various watershed treatment measures the key outcomes of increasing water discharge, improving area
under irrigation and enhanced productivity have been achieved.

9.1 Interventions Undertaken

The project prepared comprehensive treatm
plans for both GP areasdnonrGP areas part
of the micro watershed$he GPWDP consists
of activities which are to be implemented in tt
areas which fall in the jurisdiction of GP. Fc_ &
areas which are out of the jurisdiction of the G&&
but lie in the MWS (primarily reserve fore
areas) comprehensive MWS plans werg
preparecoy WWMC and Van Panchayat wit
help, coordination and consultation foject

team and concerned Forest Divisiom a

manner that complements the GPWDHARS &
plans following a ridge to valley approach fe&g§
undetaking sustainable springshe&t™ gt -

management in the inter GP areasuring reduced soil erosmnd enhanced source sustainability of water
and drainage line treatment

The preparation of Gram Panchayat Watershed Development Plan (GPWajcipatoryundertaken

with the involvement of GP members, community and women village members through Women Aam
Sabhas (WAS). A Water & Watershed Management Committee (WWMC) has been constituted at the GP
level which is headed by the Gram Pradhan to assist FNGtbe mobilization of village communities,

lead the process of planning, preparation & implementation of GPWDP, to manage the Vulnerable Groups
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Fund, to delegate responsibility for implementation of Village Watershed Development Plans to Revenue
Village Commitee (RVC) and ensure the audit of GP annual accounts, etc. The Revenue Village Committees
are responsible for identifying treatments on arable anéaradie lands and preparation of RVC proposals,
which are integrated into Gram Panchayat Watershed DeweldgPlans (GPWDPs)he Multidisciplinary

Team built under the project provides technical guidance to GP & village communities for planning and
preparing GPWDP and Inter GP space plans, their consolidation into MWS plans and implementation of
these plans.

The o6Wadt&rehement and Rainfed Area Ddocssésanphenent 6 ¢
implementation of the GPWDP prepared with community participation. The watershed treatment and water
source sustainability interventions aimed to increase the efficienff ns¢ural resources on about 220,000

ha of norarable land and expand irrigation from 5262 ha to 7,800 ha of arable rainfed land in the project

area.

The key watershed treatment activities include:

i. Construction and rehabilitation of check dams, rechpitge ponds, irrigation channels and tanks,
and roof water harvesting structures;
ii. Reparation of agriculture terraces and vegetative field boundaries;
iii. Implementation of water source sustainability activities like:
a) Construction and rehabilitation of soibnservation structures and vegetative structures;
b) Border plantation of Napier and other grasses;
c) Implementation of forestry activities; and
d) Promotion of alternative energy source practices.

The soil and water conservation efforts have increased thlectdtivable area as well as improved the
irrigation and drainage facilities in the mienatershed units, thereby increasing the acreage and
productivity of crops.

Water Balance Studies

WAPCOS, the technical consulting firm has been entrusiiéd the installation and functionality of
hydrological monitoring systems in eight miematersheds WAPCOS is responsible for using the
hydrological monitoring system to undertateattime data analysis of runoff, sedimentation and water
discharge. For the purpe of hydrological monitoring, 14 automated rain gauges, 4 automated weather
stations, 8 weirs for stage discharge measurement through currents meters etc were established in the eight
representative micro watersheds.
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9.2 Impacts

Changes in water discharge due to source treatment

Source sustainaffiy construction measures of developing recharge pits, digging of trenches, renovation of
existing Tal/Naula/ Khaula and village ponBugoutpond was executed and the targatfor the same

were achieved for more than 2 times of what was envisagéuefproject. 8,17,864 (140 percent) numbers

of Village dugout pond, trenches and renovation of existing Tal/Naula/ Khaula against a target of 5,81,131
was constructed. 10,29,89 (407 percent) Cum. recharge pits have been constructed against a tabget of 25,2
Cum. recharge pits.

Due to catchment area treatment by the-teith stage76 percent (1522) sources were rejuvenated. At the
time ofthefinal impact assessment, 99 percent of the treated water sources have shown positive discharge.
Some sources hatt shown any increase in discharge but had steganstant rate of discharge without

any declinationConsidering the principle of rejuvenation of water sources, the rehabilitation is not only
impacting the treated sources but is also positively impaotimgr second and third order structures.

District No of sources treated No of sources with positive discharge

Dehradun (PMU) 261 254
Pithoragarh 279 279
Bageshvar 96 96
Pauri 196 195
Tehri 381 381
Uttarkashi 144 144
Almora 550 549
Rudraprayag 147 138

Total 2054 2036

Throughouthe project, 2054 streamasd springsvere identified which had depletbg 50 percenbr more

and selected to be treated. Throtilgh projectthese sources were monitored, treated and rehabilitated to
improve their dischargd&he increase in water discharge measured through flow change in litres per minute
(LPM) in water sources treated or under treatmetitéprojectshowencouaging improvemeniThe water
discharge rate during mtgrm was in the range of 1222.2 percent in prenonsoon and 13-87.0 percent
increase in posmnonsoon on an aggregate basis. It is very encouraging to see that the discharge ratio has
changed frmm 13.3 25.0 percenpremonsoonand 13.0- 33.7 percent poshonsoon.The percentage
increase in water discharge for water sources treated or under treatment-ghisgsidroth in prenonsoon
andpostmonsoorbetween midterm and endlinEhe change in diharge has been monitored over a period

of time and analysed for its sustainability over time and flow. A year on year difference and its haeeage
been considered to give a better understanding of the change in discharge due to project activities.

Thedataon dischargéas been recorded for 2054 structures across the 9 project dividianall, it can be
said that there waes 19 percent increase in preonsoon water discharge am@4 percent increase post
monsoondischarge as compared to the wadéscharge in Year 1THe discharge rate is a result of
comprehensive catchment area treatment and as such takes time to manifest and give ressiis.calso,
augmentation activities have long term impacts and it is estimated that the positive digchigngerl during
the project period will continue during the next few years and be effective for a longer pRoade
augmentation activities plan féihe postprojectperiod to sustain positive discharge will ensure that the
treatment is sustainabledheffective for a longer period.

The table 45 and 46 shows the changes in water discharge in water sources treated divissoboth in
premonsoon angostmonsoorbetween Year 1 and Year 7 of the project.

District No of sources 2015 2016 2017 2018 2019 2020 2021 Variation % variation
Dehradun 187 0.48 05 0505 0515 055 056 0.56 0.075 15.63
Pithoragarh 381 265 238 305 31 3.2 32 321 0.56 21.13
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Bageshwar 98 101 1132 11.35 1138 119 12 121 2 19.80

Pauri 196 1.06 109 115 123 127 130 1.26 0.2 18.87

Tehri 381 397 398 413 436 454 450 4.59 0.62 15.62

Uttarkashi 144 69 732 732 740 7.80 7.80 7.82 0.92 13.33

Almora 362 036 037 036 040 044 044 045 0.09 25.00

Rudraprayag 550 41 418 428 455 486 4.90 4.92 0.82 20.00
Total 2299 3.70 395 4.02 412 432 434 436

Table 46: Average Post monsoon Discharge of water sources in I[pm
District No of sources 2014 2015 2016 2017 2018 2019 2020 2021 Variations % variations

Dec Dec Dec Dec Dec Dec Dec Dec

Dehradun 187 11 105 139 14 141 141 142 143 0.33 30.00
Pithoragarh 381 51 519 55 5.9 5.92 6 5.8 6 0.9 17.65
Bageshwar 98 175 194 1945 195 205 2012 202 204 2.9 16.57
Pauri 196 29 298 2.9 2.9 3.3 3.3 3.2 3.3 0.4 13.79
Tehri 381 10.2 11.01 1124 11.67 11.9 12 12.2 1275 2.55 25.00
Uttarkashi 144 10.7 10.77 1259 1350 1410 14.15 1430 1431 3.61 33.74
Almora 362 06 065 065 070 072 072 071 0.72 0.12 20.00
Rudraprayag 550 7.67 82 835 854 9165 9.16 9.2 9.21 1.54 20.08
Total 2299 697 741 776 801 838 836 838 852

The positive change in improved discharge was due to vargmisand water conservation measures in
treatedMWS

The implementation of soil and water conservation measures in treated MWS covered i) Drainage line
treatment & River / Nala training work; ii) Soil conservation measuresieiijace repair/Vegetative field
boundary andiv) Water harvesting and sa# sustainability measures. The progreghisfimplementation

is presented below with regardsth@ end of project targets to be achieved in Gramya II.

Drainage Line Treatment & River / Nala training work

Robustmeasures were taken undie project intheimplementation ofirainage line treatment & River /
Nala training worlby the endermwith an exception of progress madéhaconstruction of sputlowever,
considering the fact that the construction of the spur is alpesetl intervention, it isxpected to be taken
care till the end term of the project as per the GPWDP plan.

Table 47: Progressof Drainage line treatment and river / Nala training work

Project Intervention Unit Progress till End Term
Drainage Line Treatment

Construction of dry-stone check dam Cum 2,50,272.0
Construction of crate wire check dam Cum 4,32,357.0
River / Nala training work

Construction of spur Cum 1331.0
Retaining Wall Cum 2,89,610.2
Construction of Cross Barrier Cum 481.0
Construction of Protection Walls Cum 7257.0

Soil Conservation measures

Thesoil conservation measurkave been widely adopted by thjectandin implementation ofoadside
erosion control measures aladdslidetreatment till midterm, while constructioof vegetative check dam,
vegetative treatment and implementation of diversions dveasacceleratetb meet the needs of different
community demands.
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Soil Conservation Measures Unit Progress Till

End term
Construction of vegetative check dam No. 16052.0
Vegetative treatment Sgm 69227.0
Road-Side erosion control & other soil conservatiorwork Cum 96243.1
Land Slide Treatment Cum 76921.2
Diversion drain km 30

Terrace repair / Vegetative field boundaries for natural resource conservation

The progress in implementation of terrace repair / vegetative field boundaries tt#mmids presented
below and it is evident thahe project would have téocus nore onthe implementation of this acttyiin
the remaining project period.

Water Harvesting & Source Sustainabilityleasures

Water harvesting and source sustainability measwres beesatisfactorilycovered by the end term stage.
The project had madefforts in expeditinghe implementation oLDP tank, Village irrigation pond red
renovation of existing Naula compared to midterm stage.

Solar water lifting pump with solar panel and HFabricated Geo Membrane Water Harvesting Thaauk
been overachievesk it is one of the most importareddased and communitiemanedriveninitiatives.
Farmers have shown greater interest and participation in implementation.

Project Intervention Unit Progress till End Term
Irrigation Channel Km. 281.07
Irrigation Tank No. 1717

Roof Water Harvesting Tank No. 12145

LDPE Tank No. 890

Solar watetlifting Pump with solar panels No. 24

HDPE lIrrigationPipeline Km. 676.432
PreFabricated Geo Membrane Water Harvesting Tank No 288

Village Irrigation Pond No 80
Demonstration of water conservation through Pond No 90

Construction along with peripheral activities
Source Sustainability

Village Pond/Dugat ponds No. 1186

Recharge pit Cum. 110736
Digging of trenches No. 879284
Renovation of existing Tal/Naula/Khaula No. 10830

Implementation of Inter GP Fund Activities as per MWS Plans in Reserve Forest Areas

Progress intheimplementation of Inter GIFund Activities as per MWS Plans in Reserve Forest Areas is
presented below. There are no targets (entieproject) for activities undertaken under GP fund as per
MWS plan however, the progress téhdtermmost of the planned activities have beenegd
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Table 50: Progressin theimplementation of Inter GP Fund Activities as per MWS Plans in RF

ICES
Soil and Water conservation Unit Progress till Endline
Construction of dugout Pond No. 25
Recharge pits cum 4226
Digging of trenches No. 17337
Drainage Line Treatment
Construction of vegetative check dam No. 0
Construction of dnstone check dam Cum 8366
Construction of crate wire check dam Cum 3868
Protection wall Cum 610
Diversion drain Km. 0

Changes in sedimentation and raoff losses

About 15 percent of the total micro watershed area is categorized as moderately erddibled B5 percent
asamedium to highly erodible ® and E3, respectively). Annual soil loss ranges from 11 t/ha (moderate)

to 65 t/ha (high)Projectinterventions are designed to reduce overall sedimentation and runoff losses and to
ensure source sustainability by rejuvenating all the affected traditional natural water Sthe ggsject has
achieved the targets of soil conservation measioadsdeerosion control measures daddslidetreatment

as per targeted targets.

The final impact assessment by WAPCOS to quantify all the hydrological information using various weather
and thematic parametenavebeen done using the Soil and Water Assessimeolt (SWAT) as a tool for

the water budgeting activity. The report indicates tthefverage sediment yield of the representative micro
watersheds was 71.6 tons per ha per year and this has reduced to 69.3 tons per ha per year. Hdligtically,
percentreduction in sediment load is happening in the watersheds. The results of water budgeting studies
indicate thathe average water yield of ther@icro watershed durinthe baselingeriod was 42.4 million

cum whereas durinthe final impact assessment wlsincrease to 447 million cum The difference of
about2.07million cum is an average gain for the watersheds while contributing towards moisture retention.

Almost all watersheds shaaweduction in surface runoff. More than 60 percent of the watgsssteowsan

increase in lateral flow&Vherever reduction in lateral flovisnoticed, it is marginal only to a range of 0.3

to 0.4percent. 75 percent of the watersheds are shoarrigcrease in aquifer recharge which directly
contribute to water sourcess well as soil moisture. It is indicative that conservation, harvesting and
augmentation in the catchment area and is largely helipipgrcolatevater tosubsurfaceoutes. 75 percent

of the watersheds showsincrease in final impact assessment wisisbhwsa markable increase lsiomass

This may be due tthe efficient use of water in agricultural activities such as mulching, drip and sprinkler
irrigation, and overall land and water management. Water budgeting analysis shows that overall surface
rundf has increased 1.5 percent, lateral flow decreased 0.7 percent, evapotranspiration decreased 4.3
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percent, yield increased 4.9 percent, aquifer recharge increased 3.3 percent, storage increased 0.5 percent

with respect tahe baseline period.

The resultsn sedimentation yield ansurfacerun-off are not as envisaged in the PABD% reduction in

sedimentation yield and surface +off). Gramya 2 is one of the first projects in the country to use SWAT
model for hydrology assessmehhe SWAT modelis a conprehensive, senrdistributed river basin model

that requires a large number of input parametesess time series data and calibration of water discharge and
sedimentation/rnoff to provide the resultbased on parameterization and calibration. The auémma
weather stations (AWS) were established after theterid stage of the project. Water discharge data has
been calibrated but calibration of sedimentation and run off has not been possible due to insufficient data.

Given the drastic fragility of thestate of Uttarakhand, a monitoring period o8 2years without

comprehensive information is insufficient to make clear conlusion on the reduction of sedimentation yield

and surface ruoff. An average 3 percent reduction in surfaceadtirhas been estimad by the WAPCOS

studywhich is not representative of the complete project area. For a more accurate measurement, multiple

AWS in all of the MWS need to be established and caliberated.

MWS District
Dewangad Dehradun
Lathiyagad Pithoragarh
Loharkhet Bageshwar
Paligad Tehri
Saintoligad Pauri
Sarugad Uttarkashi
Sindhiyagad  Almora
Uttarsu Rudraprayag

The evaluation indicates thatew of the criical impacts due to the improved water discharge and restraining
runoff lossesare seen in improved soil moisture content and increased availability of water for domestic

purposes.

Surface
Flow

333
58
247
273
265
108
305
475

Improvement in soil moisture content

A soil testing procedure was folloaiéo check the current soil moisture content in project and control sites.

Endline Results (mm)

Lateral
Flow
167
78
248
149
84
117
183
136

Aquifer
Recharge

417
247
565
338
252
294
577
446

Return

Flow
343
210
490
286
206
244
521
400

Evapotrans
piration
693
469
708
684
551
664
630
413

The soil samples have been collected from different field areas and the laboratonshesuttat the soil

moisture content has doubled as compared to control sites. Sufiésielst df soil moisture are an important
condition for proper plant formation ahégh crop yieldsand the increase in soil moisture is also reflective

of the improvement in agriculture productiorsimbsequent sections.

Type of Sites Selected

Trenching area
Drainage lines

hlwinE

Changes in water availability

Increased water availability through increased stream discharge indicatése #rcity period of water
available for irrigation and domestic use has reduéetaselinestudy indicagd that 73 percent of the
households in the project area and 83 percent of the control area faced water scarcity at least for the duration
of one to three month$he percentage of households reporting water scarcity has reduced from 73 percent

Agricultural field irrigated
Agricultural rainfed field

Project sites
26 to 32%
11t0 14 %
17 to 22%
810 11%

to 48 percet during the Final impact assessment.

WAPCOSOs

water

need

assessment

Control sites
11-14%

7-9%
5-6%

for

domest i

watersheds are water surplus and much more water is available than the requirement.
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Micro District Livestock Population Crop Total in Availability

Watershed requirement in million
million cum/year
cum/yr.

Dewangad Dehradun 116732 12697 7897230 8 56.6

Lathivagad Pithoragarh 387449 46767 204500 0.6 13.2

Loharkhet Bageshwar 575187 9128 42630820 43.2 126.8

Paligad Tehri 362122 33753 7442820 7.8 40.3

Saintoligad  Audi 470182 107015 686400 1.3 20.7

Sarugad Uttarkashi 167436 9300 4817365 5 32.3

Sindhiyagad Almora 917648 87653 29255495 303 74.3

Uttarsu Rudraprayag 684528 6282 6566832 7.3 30.9

9.3 Conclusion

The watershed treatment and water source sustainability interventions aimed to increase the efficient use of
natural resources on about 220,000 ha ofaraible land and expand irrign from 5262 ha to 7,800 ha of

arable rainfed land in the project aréhe soil and water conservation efforts have increased the total
cultivable area as well as improved the irrigation and drainage facilities in thewateshed units, thereby
increasing the acreage and productivity of crops. The project has done watershed treatment in 3429.59 ha of
reserved forest area as part of the MWS plahe.project has satisfactorily achieved the demands raised by
community and the targeted soil and wateurse sustainability measures in order to achieve mandated
project objectives.

Over the course of the project, 2054 streams were identified which had depleted more than 50 percent and
selected to be treated. Source sustainability construction measul@getdping recharge pits, digging of
trenches, renovation of existing Tal/Naula/ Khaula and village pond / Dug out pond was executed and the
targets sets for the same were achieved for more than 2 times of what was envisaged for th@9project.
percent ofthe treated water sources have shown positive discharge by the end term stage. The increase in
water discharge measured through flow change in litres per minute (LPM) in water sources treated or under
treatment in project shows encouraging improvemBmtwater discharge rate during riekm was in the

range of 12.322.2 percent in prenonsoon and 13-87.0 percent increase in pasbnsoon on an aggregate

basis. It is very encouraging to see that the discharge ratio has changed frd2h.038rcent g monsoon

and 13.0 33.7 percent post monsoon.

Almost all watersheds show reduction in surface runoff. More than 60 percent of the watersheds shows
increase in lateral flow&Vherever reduction in lateral flows notices, it is marginal only to a rang& od

0.4 percent75 percent of the watersheds are showing increase in aquifer recharge which directly contribute
to water sources as well as soil moisture. A soil testing procedure was followed to check the current soil
moisture content in project amdntrol sites. The test reports indicate an increase in soil moisture content as
compared to control sites. Water availability in the region has increasque@aitage of households
reporting water scarcity has reduced from 73 percent to 48 percerg theiRinal impact assessment.
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10. Forestry

Uttarakhand has 24,295 sq. km of forest, which is approximately 45.43 percent of the total geographical area
(India State of Forest Report, 2019). According to the land use classification, 63.42 percent aff ldedtot

in the State is classified under forest. The Gramya Il project area comprises of 0.142hailtibforest

which is 53.9 percent of the total geographical area under the project. The project area under agriculture is
0.071 millionha (26.9 percehtwhile the remaining 0.05 (19.2 percent) is classified as fallow barren land.

The forest area in the state is classified as reserved foresgayeiin forest and vaPanchayats whictalls

under the middle Himalayan range with altitudes varying fr@@01m to 2000 mThis comprises of
subtropical pine forest (below 1500 m) and Himalayan broadleaf forest (between 1500 m to 2600 m)
consistingof Chir pine Pinus roxburghif and Oak Quercus leucotrichophojaas either pure stands or
mixed with other spées.

The emphasis of the forestry interventions under the priogscbeemprimarily aimed at improving soil and

water conservation, watershed treatment and land reclamation, and improving soil moisture content.
However, the needs of the community fodder,fuelwood minor forest produce, timber, fruits and other
ediblesweregiven preference ithe selection of the species and types of plantations encouraged under the
project.A majority of the forestry plantation asundertaken through the van panciayvith funds received

by project gram panchayatas a result othe consultationprocess in the community and based on their
demandneedbasedactivities werencorporated through the GPWDP plafihile both the/an Panchayat

and community wergespondile to implemat the forestry works proposed in the GPWDIRe works
undertaken in Inter GP areagas the sole responsibility of Van panchayat only. The works were
implemented in the Inter GP areas after prior approval of a plan by the forest department.

10.1 Interventions Undertaken

The project, based on the requirement of Gramya Il and local needs, has undertaken the following forestry
and vegetative regeneration interventions.

i) Afforestation

The afforestation plantatiomasplannedhrough direct projeghterventions as well as through investments
in inter GP plans in reserve forest (RF) and gram panchayat area. Some of the main spbaiestihan
planted under afforestation/reforestation are devdar/deodar/c€sairué deodara oak Quercus
leucotrichophorg, kachnar Bauhinia variegate or orchid, chir pine (Pinus roxburghij, sal (Shorea
robustg, sagunteak (Tectona grandis bakain Melia azedaraclh bheemal Grewia optivg, shisham
(Dalbergia sissop ringal (Arundinaria falcatg, kesia Cassiafistula), etc.

i) Assisted Natural Regeneration (ANR) of oak trees
A total of 255 ha of assisted natural regeneration of oak trees has bded pteter the project as one of
the supportive reforestation activities.

i) Horticulture plantation

The hoticulture plantations implemented by the project was aimed at orchard development, homestead
plantation, and seed & seedling for orchard cluster development which ensures twin benefit of improving
bio-mass and ensuring food and nutritional benefits to aamittes. Some of the common horticulture
species planted during the project are mandan@ifera indicd, lemon Citrus limor), malta (Citrus
sinensi¥, Apple Malusdomesticy Walnut Quglans regi, Guava Psidium guajavg Kiwi (Actinidia
deliciosg, ec.

iv) Fodder plantation

The fodder plantation undertaken by the project was primarily through napier grass border plantation and
Forage row plantation, besides plantation of several multipurpose speciebalik@ak (Quercus
leucotrichophorg, bheemal(Grewia optivg, etc. Supplementary agave plantation to check soil erosion
along slopes was also undertaken in various treated micro watersheds. The project has promoted the
improved variety oNapier (hybrid Napier, IGFRI7, 10 etc.) and the tufts wereapted in the agriculture
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terraces and abandoned lands in the villages. The grass tufts were procured from the forest department
nurseries, ULDB centres, or KVK nurseries.

v) Fuel Wood Plantation

Fuelwoodplantation was undertaken as an interspersedgtiantactivity to enhancthe availability of
fuelwood for the local communities. The project consciously did not demtadedicatedfuelwood
plantation area but was mixed with other plantation activities to enhance species diversity while reducing
pressure on natural forests flwrelwoodrequirement. Species like Banj OaRuercus leucotrichophoja
Bheemal Grewia optivg, Khaural Bauhinia variegasp Bakain (Melia azedarac) Khair (Acacia
catechy, Angu (Fraxinus micranthg etc. were planted. Somef the species planted for timber under
afforestation interventions such as Okiércus leucotrichophojaDeodar Cedrus deodarg Sal Shorea
robustg, Sagun / TeaKlectona grandis Kachnar Bauhinia purpureg Chir Pine Pinus roxburghi, etc.
alsosupports localuelwoodrequirement.

The project has shown very good progress of plantation activities and achieved the area target over and
above the project target. THable 54 below gives the details of the area covered under the plantation
activities.

Plantation activity Unit Progress till Endline
Afforestation (1000 plants/ ha.) ha 3897
ANR of Oak Trees ha 552
Horticulture plantation

Homestead plantatin(250 Plant) ha 1713.17
Orchard development (250 Plant/ha.) ha 3233
Total 4946.17
Fodder plantation

Napier crop border plantation ha 907.5
Forage row plantation ha 171
Total 1078.5

Against thanitial planningof 9332ha by end of the pregt, the project has achievid062ha of plantation

till endline. The project has completed &percent of the afforestation plantatidrine area covered under
afforestation plantation also included plantation undertaken through inter GP fund, badimi? @rchayat

and Reserve Forest ar&&ry high progress of horticulture plantation has been achieved by the project due
to the cluster plantations of orchards done to reclaim fallow lands and for diversifying from mainstream
agriculture.

Survival percentage

Survival percentage was also calculated based on the survey of plantation sites in the project area. In each
surveyed site, around 3 to 6 quadrants were laid depending upon the plantation area. In eacthgquadrat,
total number of planted saplingsapt species and number of dead and live saplings were counted separately.
Furtherthe percentage of existing plants and dead plants were derived separately for each quadrat and then
extrapolated fotheindividual project site.

It was assessed that theeeage survival percentage varies fromp&bcent(Dangi) to 85percent(Kalsi)

within the twelve surveyed sites. In Dudhau, Khatwagad, Pali, Kyari, Chargad, Patisen, Bhanwargad,
Loharkhet, Saran Gadhera, and Gogina sites the survival percentage wasdras@g, 82, 80, 65, 75, 75,

70, 70, 65, and 7@ercentrespectively.The overallaverage survival percentage within the surveyed sites
was around 7ercent
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Table 55; Survival Rate

Division Micro -watershed Block Survival rate (
percent)
Dehradun Kalsi Kalsi 85
Aragad Kalsi 82
Khatwagad Kalsi 82
Thatyur Paligad Jaunpur 80
Kyarigad Jaunpur 65
Rudraprayag Dangi Agastmuni 60
Pauri Chargad Pokhra 75
Patisen Ekeshwer 75
Almora Bhanwargad Dhauladevi 70
Bageshwa Loharkhet Kapkot 70
Saran Gadhera Kapkot 65
Gogina Kapkot 72
10.2 Impacts

Improvement in biomass

The biomass of the treated areas has increasetl bye&¥cenfrom 20142015 to 2021. These changes were
on account oénincrease in vegetation coveralto new plantations under the project, natural regeneration
of grasses, shrubs and tree seedlings owing to the protection against grazing and oy weligethe
increased area (both net and gross) under agriculture.

In this regard,the contribution of soil conservation structures and drainage line treatment (DLT) is
acknowledged as an important project interventi@ihas led to an increase in biomass by preventing soll
erosion and conserving the moisture regime not only in and around agrieniieest land but also around
structures such as water channels and irrigation tanks. The biomass accumulation through natural
regeneration has also contributed to the overall biomass increase. In addition, bringing of additional land
under irrigation land which was previously fallow), increase in cropping intensity and fodder cultivation
are some of the other contributing factors toatidedn biomass throughout the treated areas.

Table 56: Biomass estimation Baseline vs Edithe

Sectors Baseline2014  Endline 2020 % increment
2015(tons) 2021(Tons)
4. Biomass from catchment areas (as per 16.1
NDVI maps)* 40,98,995 4759931.96

5. Biomass from agriculture land

c. Biomass from agricultural production in 0.4
converted fallow land NA 15,226.1

d. Biomass from increasedCropping 0.4
intensity in agriculture land NA 17,967.8

6. Biomass from Pasture (Napier & other
fodder cultivation) NA 1,54,512.0

Total Biomass 40,98,995 49,67,121.06 212

Biomass MT/ha 27.69 3355 '

*details of biomasslata for 38 micrewatersheds using NDVI is availableAmnexure
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The biomass of this catchment area has lesémated using NDVinaps(#1) in Table56. Additional dry

and wet biomass from the arable lands (#2) i.e. agricultucenmerted fallow lansland biomass from
agriculture activities anfilom pasture lands (#3) has besstimated using a biomass coefficient for the crops
and the areaoverageThe biomass in estimated through NDVI maps is for a particular time and does not
take into account agnitture activities done during the rest of the year and therefore these are additionally
added to the NDVI estimation.

The total biomass in the treated areas has increased from 4098992 t@® MTha) in Baseline to
4967121.06 ton€33.40MT/ha) at thetime of final assessmerifthe biomass conserved in the forests due to

the nontutilization for fodder and fuelwoods not included heteThis biomass could be equivalent to the
biomass of fodder that was cultivated in the fields instead of being procanedhie forests. Additionally,

the biomass from the agricultural residues is also excluded here which is equivale60toe2€entof the

total agriculture production biomass (differing from crop to crop). This conserved biomass can be calculated
only with a more irdepth study of the area and the population habits.

The Table57 below provides information otie change in biomass in each of tigisionsof the project.

A micro watershedwise bio mass change has been provided in annexure. Thesbimmaase. Has been
highest in the Bageshwar division and this is also the largest division area wise. Other divisions such as
RudraprayagPauri and Pithoragad divisisshowa considerable increase

Division Area (Ha) Baseline Biomass Endline Biomass % change
(®) (®)
Dehradun 21003 504422 511883 1.48
Tehri (Thatyur) 20796 558529 578517 3.58
Pauri 16543 551876 602454 9.16
Uttarkashi 9301 256203 264271 3.15
Rudraprayag 10712 373696 411259 10.05
Pithoragarh 13314 392103 427594 9.05
Almora 13277 366212 391835 7.00
Bageshwar 43035 1095955 1572119 43.45
Total 147980 4098995 4759932 16.12

As of January 2022, almo2530.88 haof previously fallow land has been light undethe cultivation of
different crops (agriculture and horticultur&he contributiorof fallow land under cultivation of different
crops in Rahias well as Zaid irthe project area toas considered crucial to assess the overall biomass
increment.

Crop Area Production Biomas¢ Biomass from
(ha (tons/ha) Production
Bottle Gourds 3.3798 45 152.1
Brinjal 2.6462 12 31.8
Radish 63.2468 8 506.0
Lentil 6.55 0.713 4.7
Potato 125.1443 22.14 2770.7
Pea 135.978 13.53 1839.8
Onion 37.8721 11.46 434.0
Broccol 92.4074 3 277.2
Cabbage 161.3789 11.65 1880.1
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Cauliflower
Cucurbits
French Bean
Garlic
Tomato
Chilli
Cucumber
Ladyods
Pumpkin
Capsicum
Radish
Leafy (Rai, Spinach,
Fenugreek, Coriander)
Wheat

Toria/Rape Seed/Mustard
Lentil

Total

Finger

79.5956
87.115
15.5104
96.678
162.9771
9.1176
131
10.349
2.62
18.34
11.2136
21.9032

829.6492
372.0007
183.8971
2530.88

1.872

5.98
15
17.27
0.5

W www/ N w
'—\

2.376
0.579
0.713
196.88

149.0
261.3
92.8
14502
2814.6
4.6
3.9
73.5
7.9
55.0
33.6
65.7

1971.2
215.4
131.1
15226.1

The increment in biomass due to project interventions owing to increased soil moisture leading to enhanced
contribution from herb and shrubrche exemplified by biomass growth in agroforestry, plantation and open

forest. In the sampled mictwatersheds, the highgstr ha increase in biomass1d.65percenthasbeen

observed in Saran Gadhebdock Kapkot in Bageshwar Division.

Species Divesity

A vegetationsurvey was conductetbllowing the vegetation sampling process and methodology as
described earlier in the report. The diversity index for different vegetation claasessessed using the
total number of tree, shrubs and herbs aei ttbundance. The diversity index is an effort to integrate both
affluence and abundance into a single value. Here Shaiieorer diversity index was used to calculate the

species diversity. This index is based on the relationship betiweanmber of idividuals of a species to

the total number of plants within a sample.
"0 n hH Q

Here pi isthe number ofindividuals of one species divided bhet ot a |

natural logarithm to base e.

number of

pl ants

In the present study &@®ation of Species diversity and richness was done separately for tree, shrub and
herb. Details of the diversity index and species richness are provided in the follakied9.

Division Micro -
watershed
Dehradun Kalsi
Aragad
Khatwagad
Thatyur Paligad

Block Vegetation
Type 2014
Kalsi Tree 1.46
Shrub 1.73
Herb 1.54
Kalsi Tree 0.29
Shrub 1.22
Herb 1.37
Kalsi Tree 0.92
Shrub 0.64
Herb 1.19
Jaunpur Tree 1.38
Shrub 0.93
Herb 0.41
Jaunpur Tree 1.32

Diversity Index

2019
151
1.69
1.52
1.20

0.60
1.40
0.76
0.59
1.12
1.14
0.97
0.53
1.53

Species Richness
2022 2014 2019 2022
142 6 7 7
181 10 10 10
158 13 11 13

129 2 9 10
113 6 5 6
140 7 11 11
101 4 3 4
079 2 2 2
142 4 3 3
139 5 5 5
100 4 5 5
053 4 5 5
150 5 11 10
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Kyarigad Shrub 1.17 1.06 1.11

Herb 202 192 2.00

Rudraprayag Dangi Augustmuni Tree 151 143 1.82
Shrub 1.05 0.99 1.21

Herb 1.70 15 1.73

Pauri Chargad Pokhra Tree 091 0.99 0.98
Shrub 1.09 0.99 1.09

Herb 155 133 1.65

Patisen Ekeshwar Tree 0.84 0.78 1.32

Shrub 0.84 0.82 0.98

Herb 0.64 121 1.35

Almora Bhanwargad Dhaubdevi Tree 0.83 0.89 0.91
Shrub 147 139 1.53

Herb 1.83 1.82 1.80

Bageshwar  Loharkhet Kapkot Tree 1.48 142 1.45
Shrub 1.20 0.91 1.30

Herb 148 1.31 150

Gogina Kapkot Tree 1.62 1.10 1.43

Shrub 1.18 1.19 1.29

Herb 160 159 1.61

Saran Kapkot Tree 1.04 098 1.11

Gadhera Shrub 0.18 0.39 0.38

Herb 105 112 1.12
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The project interventions have resultedhaprotection and conservation of biodisgy andtherichness of

tree species. In addition, species richness in the region is strengthened with a reduced disturbance in the
nearby forest in terms of the collection of forest resources. The treated plantation sites have higher values of
diversityand species richness as compared to the control Isiteay be concluded that conservation and
protection activitieshave createda conducive environment for various other local species to grow and
survive betterThe increasé the species richnessdadiversity indexwaslargely dueo anincrease in the

moisture content through the various soil and water conservation structures.

Change in Land Use Land Cover (LULC)

The land use and land cover in the model MWS areas has been assessed by WAPC@Sgaschave

been reported. The analysis of the data shows that there is a total of 5.1 percent increase in area under
agriculture throughout the 8 micveatershedsilong with a 0.4 percent increase in the forest cover. There
LULC also shows a 1.77 percemduction in the area with or without scrubs. These achievements are
directly linked to the project interventions of bringing fallow as well as rainfed land under irrigation and
afforestation efforts undertaken in the differpattsof the watershed.

Theincrease in land under forest is showing very little change as the forest is very vast in the region. The
other aspect of bringing fallow land under cultivation is seen, both through the increase in land under
agriculture as well as the decrease in lamden scrubs.

MWS Agriculture Forest Land with or without scrub
Dewangad 10.02 0.93 -1.53
Lathiyagad 8.68 -3.23 6.21
Loharkhet 6.66 0.42 -2.58
Paligad 2.87 0.05 -2.28
Saintoligad 1.98 0.13 -0.93
Sarugad 9.27 0.61 -9.2
Sindhiyagad 0.79 2.26 -1.21
Uttarsu 0.55 1.77 -2.68
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Average 5.1 0.37 -1.77

Fodder availability and production

Gramya |l has endeavoured to link forest conservation and rural development under a single umbrella to
create synergieis watershed development, conservation of water and sustainable livelihoods. The project
has provided ideal opportunitiésr providing water conservation, water harvesting and drought proofing,
reforestation, and tree plantations in an integrated mdoneonservation of natural resources and for
strengthening local livelihoods. Economic returns from the investments in the project are an important aspect
of the evaluation but it may be premature to assign productivity to the unirrigated tree plantatiens
formative years (2 to 5 years).

The following impacts were reported by the community as a result of afforestation and plantation activities
undertaken in Gramya Il. A greater percentage of households have access to fodder and grassheiw from
own land, while a substantial decrease in grazing has been reported. Fodfiexhaodd stress orthe

natural forest has reduced with lesser households collecting thenthiedonest and also reduced quantity

of collection as the same is available innomnd common land ithevillage.

Before Project After Project
Households using fodder and grasses filo@ir own 69% 95%
agricultural, barren another lands
Households purchasing feed frahe market 10% 7%
Households procuring fodder and fuelwood from fore 66% 48%
Households allowing cattle to graze in fallow 29% 9%
lands/pastures

Institutional, social and gender impacts

The forestry intergntions have several positive social and gender impacts on women beneficiaries. The time
spent on fodder collection has reduced and ategser number of family members are involved in fodder
collection indicating reducing drudgery. Women have greateshiement now in local development
planning witha positive impact on their empowerment. Employment opportunities for women have also
expanded due to forestry activities undertaken in the project.

Before Project Presently after Project
Time spent for collection of fodder Average2.5 hours Averagel.0 hours
Members involved in collection @ 2o0r3 lor2
fodder
Employment opportunities created f Low Medium
women in plantabn activities
Involvement of women in plannin Low High

activities of plantation

85.7percenpf respondents indicate that new plantation activiieageledto adecrease in time spenttime
collection of fodder. 10@ercentrespondentsalso reported higher impact on income generation activities
for women due to plantation activities as a result it has also led to their greater involvement in other
institutional activities such as Gram Panchayat planning meetings, Women Aam Sabhac@uhatiee,

etc. 85percentGPs also reported that women were involved during planning activities of plantation
execution.

Impacts of plantation on the community

a) Species Selection

The main species selected for plantation were de@kir(is deodarg oak Quercus leucotrichophoja
kachnar Bauhinia variegatg chir pine Pinus roxburghij, sal Shorea robustg bakain Melia azedarach
bheemal Grewia optiva, shishamDalbergia sissop kesia Cassia fistul, khaural Bauhinia variegasp
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khair (Acacia catech), angu Fraxinus micranthg etc.Selection of species for plantation as per the altitude
was reported to be goodatl of the GPs visited

b) Plantation activities

Across locationsthe GP members and beneficiaries were satisfied with theompgateness of the site

selected for afforestation and silvipasture and the site development activities undertaken. The community
were overall satisfied with the site development activities undertaken in the project such as clearance,
demarcation of bouwfary, retaining indigenous varieties in pasture development, etc. Among several
activitiesd GP members are particularly satisfied
vegetative boundary or stone and/or wire boundary.

In 90 percent of thsites visited, the GP members reported that digging ofvpisappropriately undertaken

and in the remaining GPs the activity was considered to be of acceptable quality but could have been done
better. In 94.6 percent of the GPs visitedah®wloymenbdf local villagers inthedigging of pits was reported

and in 80.0 percent of theites the mulching and trench system was reportedly ensured. In all the sites the
filling of pits was considered to have been done prop€hg.iming of planting and size afapling selected

for plantingwas considered to be have been done properly in all the sites visited.

In almost all the gram panchayats, the maintenance of plargtatidaftercare soil work and weeding post
plantation was considered to be of averagditjuand needs to be improved further. The need for systematic
planning witha clear timeline for maintenance aaftercareof the plantation was suggested during the
consultations.

¢) Survival Rate

The community during consultations shared the survatal of species planted, which varies across Gram
Panchayats visited’he overall average survival percentage within the surveyed sites was arqerdef8

with the lowest in Dangi MWS (60 percent) and highest in Kalsi MWS (85 percent). Among alivigeslr
GPs 57 percenthave reported a plantation survival rate betweeiS/Percent 64 percentof GPs (out of

42) where fuelwood plantations were undertaken the overall survival rate is highgremt@@icompared

to fodder plantations which is at fércent Wherever there was low survival the primary reason was because
of grazing, frost and lack of desired rainfall.

Replacement of deahplings/plantsvas reported itwo-thirdsof the GPs, which ideally should be ensured

in all the GPs. The main reascited for poor survival of plantation in some GPs was lack of proper attention
during planting, weeding and other works. Other factors reported for low survival in some GPlaunterg

of weak and damaged saplings, untimely planting of saplingsesanalss ithe cartage of plants, lack of
supervision at the time of planting, and issues related to shifting, grading and root cutting of plants.

d) Plantation of shrubs and grass

In 92 percent of the GPs, the GP members were reportedly satisfiedeyifatiing of shrubs and grass in
thewatershed treatment area. 4 percent of the GP members were not satisfied with the coverage of shrubs
and grass plantation and in the remaining,@splantation of shrubs and grass was considered average or
acceptal@. In all the GPs, the members were satisfied with the maintenance of shrubs aplhgtatssns
undertaken.

10.3 Conclusion

The biomass of the treated arbasincreased due t@nincrease in vegetation cover as a result of plantation
initiatives, the increased area under agriculture and protection against grazing. The treated plantation sites
have higher values of diversity & species richness as compared to the control sites. The reduction of LULC
in the area with or without scrubs can be attributetieqtoject interventions of bringing fallow & rainfed

land under irrigation and afforestation.

A greater percentage of househotusv have access to fodder and grass fitbeir own land, while a
substantial decrease in grazing has been reported. Fodtiéwedmood stress orthe natural forest has
reduced witha lessemumber ofhouseholds collecting them frotime forest There has beea reduction in
the quantity of collectiorof fuel and foddegas the same is available now in own and common latftein
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village.New plantation activitiebaveledto adecrease in time spenttimecollection of fodder. Community
reporteda majorimpact on income generation activities for women due to plantation activities doieh
led to their greater involvement in iitational activities.

The project encompasgactivitiesthataimedat managing natural resources along with improvement in the
overall condition of the people residing in the project area through the participatibe lo€al village
communityin afforestation and plantation activitieBroper selection docal and endemispecies suitable

for different zoneglayed avery importantpart in the successf the plantation programme as climatic
conditions vary with the altitude and other environmeatgets. The process of plantation i.e. selection
and preparation dhesite, digging of pits, spacing between the pits, alignment and size of pits, planting of
seedlings, mtection of plantation sitesyeeding and other maintenance operations have dfésatively
implemented by the community through proper capacity development initiatives

The areas itheafforestation programmeeretaken up alreadgadsomeexistingplants, but the density of
existing vegetationvasless and therevereopen patches ailable for the plantation. Undehe fuelwood
plantation programme, blank patchesretaken up for plantation and those speevesepreferred which
provided a good source of fuelwood. In all these plantation models, plantation techniques whichdnclude
site selection and development, digging and filling of pits, construction of protection wall or fence, plantation
of saplings and itaftercarenvere similar.Plantations also offedimportant environmental benefitsich as
sustainable production and impeal soil, water quality and salinity mitigation, carbon and biodiversity
benefits

It may be concluded that conservation and protection actiViiescreateda conducive environment for
various other local species to grow and survive bettee. increasén the species richness and diversity
indexwaslargely dueto anincrease in the moisture content through the various soil and water conservation
structures.
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11. Agriculture and Horticulture

The state of Uttarakhand is approximately 90 percent covsrélge hills with only 7448 sq. km area (10
percent) for plainsAbout 80 percent of the population living in the hills of Uttarakhand depends on
agriculture. Thus, hill agriculture is practiced on a large scale in the state and an estimated 54 percent
(415,000 ha) of the total cultivated area is located in the hill regions (Land Use Survey@0T8e hill

farms are characterized by being very small and fragmented with an average farm size of 0.6 to 0.8 ha, often
subdivided into a number of plots in @éifent size, shape and locations.

At the beginning of the project in 281the project area had 66,400 farmers, cultivating 45@56f which,

77 percent was rainfed, 12 percent irrigated, and the remaining 11 percent under fallows. The rainfed
croppingwas dominated by cereal, millet, and pulse crops. Major crops fiegeg millet, wheat, paddy,

pulses and mustardrhich occupied 75 percent of the cropping area in the project villages. Use of chemical
fertilizers was a minimum and mostly FYM and contpeas used tdertilize the farms. Despite low to no

use of chemicals, it was reported that the overall soil fertilay declining®. As a result, productivity for

major crops like staple cereals, was as lowGa$2lgtis/ha in the hillsalmost 50 percdardower than in the

plains. This is evident from the below comparison of production averages with global and national scenarios.

Wheat 32.57 30.75 126
Rice 30.26 21.91 11.2
Pulses 8.90 8.41 7.6

*Economic Survey of India 20156

Actual crop yields being only 40 to 50 percent of the potential crop yields in rainfed agriculture, resource
conservatiorcumimproved production technology packagesre critical to minimize the yield gap and

stabilize productivity across diverse rainfall situations in the project area. Gramya Il aimed to promote
integrated resource conservation measures in the arable lands and support adoption of moisture conservation
basedefficient crop production management in cereals, coarse cereals, pulses, and oilseeds in about one
million farming terraces, protected with vegetative (fodder) boundaries.

Enhancing rainfed agronomic practices and increasing agricultural productivitiyegedntensive soil
management and conservation and also provision of irrigation to enable farmers to take crops all throughout
the year. However, the past few years have seen a decline in the discharge rate of spring and stream water
sources: about 10 peent of these water sources disappeared over the last decade. Heavy rainfall, of which
more than 90 percent is received during the-Sdgtember monsoon months, resulting in severe soil erosion

due to rapid water ruaff from the undulating and steep gés during monsoon months. In addition, the hill
topography makes conventional irrigation practices unfeasible. The small farms, fragmented plots and lack
of capital investment leave little scope for making staple crop cultivatiitncomegenerating actity.

These constraints combined result in low household incomes forcing people to migrate the region in search
of jobs.

The project aimed tincrease agriculture from a sustenance occupation tocamegeneratingone by

changing the way agriculture isacticed in théill regiors. In addition, efforts have been made to develop

crops for seed production, and encouraging farmers to grow aromatic plants, spices, tree nuts, etc.
Uttarakhand, being a hilly state with varying agfimatic zones possessesm@nse potential for production

of off-season vegetable and there is tremendous scope to enhance their productivity. The relatively cooler
temperatures compared to the plains also make Uttarakhand hill regions one of the few areas in India that
can producecertain temperate vegetables such as potatoes, brassigaxgbbage, cauliflower) and
legumes €.9., peas, beans) and temperate fruits like apple, pear, plum, apricots and peaches. Vegetable
cultivation is ideal for small and marginal farmers to géieloeeturns if they can grow vegetables in the off
seasons owing to higher market price during off season. The shorter duration of these crops also makes them

13 Crop productivity and suitability analysis for lamde planning in Himalayan ecosystem of Utthend, India,
August 2018
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more suitable and remunerative. Therefore, the promotion of high yielding vegetable cropé throug
demonstration has been a crucial intervention of this project to substantially improve their incomes and
livelihood security.

11.1 Interventions Undertaken

In order to achieve the desired outcomes, the project interventions focused on farm demonstrdtions (an
farmer trainings linked with these demonstrations) for a wider dissemination of improved crop husbandry
and natural resource management practices. The scope of demonstrations includes supplying subsidized
inputs such as seed, fertilizers, 4éotilizers, bio-pesticides, etc. to the beneficiary farmers. For enhancing
rainfed crop productivity, the main thrust has been given for adoption of improved varieties of crops, quality
seeds, low waterequiring crops like millets, and other nutgreals, as wells high market value crops like
pulses, and oilseeds based onifiysical and resource suitability. This is combined with improved crop
husbandry and rainwater conservation practices, includingdieng irrigation with stored rainwater at
critical stags of crop growth for maximizing productivity. Specific technologies and practices developed
and/or recommended for Uttarakhand by GB Pant University of Agriculture and Technology (Pantnagar),
the Central Soil and Water Conservation Research and Trainstgute (Dehradun), Vivekananda
Parvatiya Krishi Anusandhan Sansthan (Almora) and the Centre for Research in Dryland Areas are being
promoted in the project area.

Development of production clusters

Small and fragmented land holdings result in low volymeeluction giving farmers and cultivators little to

no leverage when marketing their produce. Therefore, the project promoted a cluster based approach for
cultivation of crops which could be marketing through farbvesed institutions such as FIGs a&fttland

give higher returns to produceie project has helped form 165 agriculture cluste@dibha. area.447
vegetable clusters ih728ha. area an@18 fruits clusters in1496 ha. area. The clusters are focused on
cultivating crops such as finger millenaize ,andvegetables and fruits like tomato, cabbage, maltaastc.

well as orchards.

No. of Area (ha.) Cumulative Cumulative
Clusters Production (qgtls.) Turnover (Rs.
201415 toJan 2022 million) 201415 to
Jan 2022
Agriculture 165 9010 85320.7 91.48
Vegetable and Spices 447 17280 747975.2 1227.08
Fruit Crops 318 1496.0 374.1 4.35
Total 930 41250 833670 132291

Along with forming clusters the project has also enabled the formation and strengthening of farmer interest
groups (FIGs) at village level to allow easy delivery of services and project benefits as well as effective
dissemination of knowledge to tHarmers. Details about FIGs formed are provided in the section on
Agribusiness and Value Chains.

Promoting Soil moisture conservation practices
The main objective of soil moisture conservation is to minimize the amount of water loss from the soils
throuch evaporation (water loss directly from the soil) and transpiration (water loss occurring through the
plants)i or combined, the evapotranspiration. Soil moisture conservation is ensured through the initiatives
such as deep/shallow ploughing, poly and pniganulching, seed treatment, IPM, INM, Intercropping, and
providing irrigation facilitiesThe agricultural technologies and improyadcticegpromoted by the project
include;

i Seed treatment,

ii. Bio-compost,

iii. Vermi-compost,

iv. Mulching,

v. IPM measures like bipesticides, yellow strip, insect trap

Vi. Deep ploughing,
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vii. Zero tillage,
viil. Line sowing, and
iX. INM measures like organic manure, cow urine, bio fertilizer

A farmers field survey conducted the final impact assessmeihias shown thahe number of farmers
pracfcing at least five soil conservation method or improved crop production methods in last cropping
seasons waB5.7 percentAdoption is defined assing the practice for a minimum of two seasons after
demonstratiounder the project.

While the baselineata shows that farmers were already exposed to and also practicing some of the improved
crop production and soil conservation technologies in patfectand the control areas, their percentage

has grown significantly after the commencement of the projwt Field demonstrations along with
extension services played a major role in leveraging this awareness and encouraging the farmers in adopting
the improved practices with providing essential technical khow. Seed Treatment, mulching and use of
bio-compost and vermicompost are most popular as the project has special focus on these activities.

IPNM measure Unit Quantity distributed
Bio Fertilizers (Masterzime, Super Gold, Nutra Mx , Nutra G¢ qgtls 4355.78
Nutra Zyme)
Phosphate rich Organic manure qtls 40.58
Organic Foliar Spray Lit 60
Beauveria Bassiana qtls 17
Neem Khali qtls 533.91
Neem Mix manure qtls 543.77
Vermicompost qtls 841.7
Manure Compost qtls 188.14
Bio Pesticide Neem oil Lit 9639
Trichoderma qtls 1404
Pseudomonas qtls 15.05
Caliber Lit 1208
Agromin qtls 25
Torment Lit 982
Bio Agent Plant Bio Agent qtls 443.33
Waste Decomposer Lit 780
Solar light Trap Nos. 436
Yellow Trap Sticker Nos. 21609
Pheromone trap Nos. 556

In addition the project has also promotiilowing appropriate nutrient management in the farms by
promoting soil testing. Soil tests have been conducted through soil test laboratories in local Krishi vigyan
kendras and other Agriculture departitgerun labs.

201718 201819 201920 202021
Number of tests 3202 4316 1868 4908

Promoting crops/products fetching maximum price and also providing nutritional advantage

The project has given considerable push for the production of millets andnopisi such as finger millet,
barnyard millet, Amaranthus which as not only suited for the climate ofdlttand but also have good
market value owing to their recent acceptance as a super food and have nutritional advantage for the
cultivator as well. Additionally, promotion of pulses like kidney beans, horse gram, etc. and oilseeds like
mustard and rapesewdhich require low input support and give higher returns are also being promoted. The
crops promoted also have greater opportunity for value addition which would help engage more people in
the value chain and fetch higher returns. Some of the crops promoligde finger millet (processed into
biscuits and cookies), kiwi (processed into jams, squash, juice), turmeric and ginger (processed into
powders), etc.
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Promoting region specific, improved, high yielding varieties
Traditional crops grown using traditial varieties provide very little profit to the producers due to high input

requirement, low production and the high risk due to low tolerance of crops to climate and external

adversities like drought, water logging, disease and pest infestation, eteerforne this limitationthe

Gramya-2 has promoted crops that are suitable to be grown in the temperate and hilly environment on
Uttarakhand as well as promoted improved varieties of crops which would provide higher returns as

compared to local and traiihal varietiesThe project introduced short duration, high yielding varieties as

in case of Maize, Rice, Mustard, Soybean, French Beans, Green Peas, Capsicum, Tomato, Introduction of

varieties suited for hill areas and promotion of climate resilienetrasi developed for the hills by VPKAS
especially for cereals and millets.
a. Maize High yielding and hybrid varieties Vivek Makka, TATA DM849 replacing composite
variety. Also, the Chardham circuitfesvorablefor maize growth

®oo o

Soybean

The following high yielding varieties of crops has led to the increased productivity of rainfed agriculture
under Gramya |;

Rice- Shifting to VPKAS reommended long strain variety PB 1509

Millets- Promotion ofnutri cereal cultivation under National Mission for Sustainable Agriculture
Rapeseed/Mustar&hort duratiorhigh yielding varieties that are suitable for hill regions
Pulseslentils, horsegram,@/bean) High yielding varieties, hill adaptive varieties like PS 1286

Cabbage Varun, Mohini53, 55

Caul i power Snow crown, Snow white

Garlic (1) Agri found Parvati, VELEHSUN 2, Yamuna

Pea GS 10,Arkel, Indo-American Hybrid Seeds, NSC P 10, AP 3, RS 10, Pahuja |

Tomab Himraja, Swarn@aibhav

Amaranthus VL Chua44

Barnyard millets VL Madira207

Finger millet VL 324, 347, 315, 352, 379

Garlic VL-Lehsun 2, Agri found Parvat¥amuna Safed

Ginger Rio deJaneiro, Himgiri, Maran

Maize Kanchan, TATA Ril 009, DMHB849, African tall,Vivek Sankul Makka 31, K 65, DMN
849, Samrat, Vivek composite mai2&,35, RMH1899, DMH 489, DKC 7074, RDS 4
Monsanto 7074, Satya KSP 5284

Mustard 8501, PT 303, PR$, PM 30, PanSweta, PP4, Giriraj, RH749T

Onion Naisk Red 53, Red Stone, Sarik Red, Light Red, Saanwi, T 821, Gulmohar

Potato Kufri Badshah, Kufri Jyoti, Chandramuki{ufri Himalini, Kufri Bahar

Rice PB 1509, VL 85, 86, 62, Vb8

Soybean PS 1225, PS 1092, Black Soyabean

Turmeric Swarna, ParnPeetabhLakadong, Rajendra, Sonia

Wheat VL 953, HS 507, VL 892, HS 507, HD 2967, UP 2572, UP 2526, PIB{/ VL

824, VL 832, VL 907, VL 829, VL 967

Increase in productivity

Thefinal impact assessmeshows that there is an overé.2percent average increase in the productivity
of selected Irrigated crops against a project target pebfent About41 percenbof this increaseanbeen
attributed to project interventions when complate the results of the control areas. In rainfed agriculture,
there has been a 33krcentincrease irproductivity againsa project target of 2percentwith more than

20 percenbf the attribution to project activities.

The selected crops under imtgd agriculture include Garlic, Cauliflower, Cabhafmmatoand Green Pea.
The detailectrop yields of these crops is shown in Tab&below.
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Crops BaselineProductivity Endline Productivity Change in = DID (%)
(gtls/ha) (gtls/ha) productivity
in project
area (%)
Project Control Project Control

Garlic 40.2 39.9 72.0 47.7 79.1 59.7
Cauliflower 99.5 98.5 138.0 109.5 38.7 27.7
Cabbage 86.4 85.3 133.6 103.0 54.6 34.2
Peas 51.8 51 862 62.0 66.4 45.1
Tomato 105.4 105.2 171.67 117.9 62.9 50.8
Overall 60.2 41.7

Extensive field demonstrations of the high yielding vegetable crops have effectively demonstrated their
benefits over traditional varieties and methods of cultivation. M@ contributors for the increase in
productivity under irrigated crops is the availability of assured irrigation which has encourage people to also
undertake cultivation in more area, demonstration of raising seed and seedlings of high value crops,
espeially off-season vegetables under poly tunnel, protected cultivation in polyhouses, has encouraged the
farmers to undertake large scale cultivation of high value crops.

A significant increase in productivity has been observed in rainfed agriculturamnwikerall increase of
33.1 percent increase in the project areas agaln@pgrcentin control areas. The detailed crop yields of
Irrigated Crops reported are shown in Trable69 below.

Baseline Endline Change in
productivit = DiD
y in project | (%)
area (%)
Project Control Project Control
Crops Kharif Rabi Kharif Rabi Kharif Rabi Kharif Rabi
Spice Crops
Ginger 84.7 - 84.2 - 117.7 100.3 38.9 19.9
Turmeric 76.1 - 75.9 - 91.7 83.7 20.6 10.3
Onion - 44.0 - 43.0 62.8 50.0 42.8 26.9
Garlic - 40.2 - 39.9 62.3 51.2 55.0 27
Cereal crops
Maize 13.0 - 12.3 - 16.9 13.2 29.7 22.8
Wheat - 12.6 - 12.0 18.1 14.1 43.4 26.8
Rice 11.2 - 11.1 - 15.2 11.5 36.1 325
Nutri Crops
Finger 12.1 - 115 - 15.4 - 13.2 - 26.9 12.9
Millet
Barnyard 11.7 - 11.5 - 13.9 - 12.8 - 18.6 7.5
Millet
Amaranthus 6.1 - 5.8 - 7.9 - 6.1 - 28.8 23.8
Horticulture Crops/ Vegetable Crops
Potato 90.1 - 89.8 - 110.5 100.0 22.7 11.4
Tomato 105.4 - 105.2 - 141.7 127.8 34.4 129
French Bean 55.6 - 55.2 - 82.0 70.3 47.5 20.4
Capsicum 58.5 - 58.1 - 86.2 65.2 47.3 35.1
Cauliflower - 99.5 - 98.8 117.3 107.9 17.9 8.7
Oilseed crops
Mustard/ - 5.6 - 5.4 7.6 6.0 35.7 25
Rapeseed
Pulse crop
Lentils - 7.3 - 7.1 8.7 7.5 19.2 13.7
(Masoor)
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Black 8.9 - 8.6 - 131 9.0 47.2 42.7

Soybean
Horse gram - 6.8 - 6.7 8.1 7.0 19.0 14.6
Overall 33.1 20.8

Along with high yielding and hill recommended crop varieties, yield increase is also attributed to appropriate
crop husbandry, integrated nutrient management, and adoption of improved crop production technologies
and soil moisture conservation practices as recommended under the project. Field visits have corroborated
the fact that farmers have become more aware of thefugertilizers and pesticides and instead of the
previous broagpectrum use, now follow a more scientifically recommended schedule for crop
management. The extensive adoption of improved crop production technologies and soil moisture
conservation praates has also helped considerably in the manifestation of the genetic potentials of HYV in
enhanced productivity at the demonstration and adoption plots. Continuous support through extension
services that helped create awareness, adoption support andychpéding of the farmers resulting in
farmers largely following the recommended package of practices and a judicial use of pesticides and
fertilizers.

Development ofKnowledge Management documents andackage of Practices (PoP) for on Farm
Demonstrations

Gramya Il hagprepared and released a number of knowledge management documents to spread awareness
and educate the project beneficiaries as well as disseminate information of the project activities. The aim of
the knowledge documents waseducate farmrs about the benefits of growing skhduration crop varieties

suitable for rainfed conditions, and adoption of critical package of practices like fertilizer application to the
crop immediately after a rainfall event in early stages of crop growth, prgwichter at critical stages of

growth, weeding and pest management,rackage of practices have been prepared for all the target crops
under the project and disseminated to the demonstration farmers.

The knowledge managemedbcuments prepared and sBsinated include package of practices for
important rainfed and irrigated crops, brochures on improved crop production technologies such as nursery
production, improved farm tools, etc., manuals on activities such as strawberry cultivation, aguaculture,
animal feeding, mushroom cultivation, etc., catalogues of products produced by federations/growth centres,
summary of trainings, workshops and other evertg details of the documentseatedare providedin
Annexure.

As per the field surveyl00 percentfarmerswho receive the package of practices saisfied with the
production/resultshey receivedafter followingit. The main reasons for their satisfaction were increase in
production as well as the requirement of less input, less incidence chpésiseases and better quality of
produce giving them better rates for the produce.

Along with sharing a package of practices, the project has provided continuous support to the farmers
throughout the crop cycle. During the field survey,pé@centof the farmers have said that they received
support from the project during the adoption of the new technologies being demonstrated.

Satisfied Neutral Not Satisfied
Support from project officials 92.3% 3.8% 3.8%
during the adoption process
What is the reason for 58.5% 17.7% 20.8%

satisfaction?

The package of practices includes improved practiceseftucing inputs, better crop management, and
efficient management of pests and diseases. These technologies are also more conducive to the environment
and help reduce the use of chemicals by focusing on mechanical and other natural methods. Some of the
reoommended practices are:
1 Use of soil test based nutrient application and proper method and stage of fertilizer application,
including integrated nutrient management using organic manure$ertiigers and chemical
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fertilizers. Polyhouse production of siiags and vegetable crops for reduced losses due to damage
and disease/pest

1 Use of good quality seed of improved variety/hybrid, which is recommended for cultivation in the
area, especially rainfed areas.

1 IPM using Bio agents developed by GB Pant Unitgrsow urine, and other mechanical measure
such as yellow sticky traps, light traps, etc.

1 Certified Seed ProductioArogramwith Foundation and Breeder seeds from VPKAS, Almora &
Uttarakhand State Organic Certification Agency

1 Methods of in situ moistureonservation and reduced run off during crop growth, and minimizing
evaporation by use of mulches and other appropriate practices.

1 Recommended seed rate and optimum time of sowing to ensure proper plant population, particularly
in rain fed areas.

91 Line sowng of crops and proper placement of fertilizers for higher plant population, greater plant
vigourand easy weed control.

USe of Farm Yar Use of pol ymul Certified see
repl acement

The complete recommended package of practices for select orbpthirainfed as well irrigated farms as

well for all categories of crops has been demonst
(Method demonstration and Impact demonstration) have played an important role in demonstrating a
practice/techalogy to farmers and to convince them for adoption, leading to wider and sustainable adoption.

Table 70: Agriculture & Horticulture demonstrations conducted

Component Activity Unit Project Achievement % Target
Target achieved

Demo. of High Yielding agric. crops (0. No. 14300 29506 206.3
ha. For rainfed ag)
Adoption support for High yielding agric farmer 50500 92725 183.6
crops (0.06 ha for rainfed area)
Demonstration for high yielding vegetat  No. 18950 31456 166.0
crops (0.08 ha. for irrigateatea)
Seeds and Seedlings (High value ci  ha - 10&2 -
demonstration)
Seeds and Seedlings (Orchard Clu¢ ha - 1558 -
Development)

Demonstration of High Yielding agriculture crops & adoption support

Demonstration of High Yieldg agriculture cropwvas undertaken i.2 haarea or rainfed agriculture and
adoption suppomrovidedfor highyielding agriculture crops 0.06harainfed areaThe project provided

input support through HYV seeds and seedlings and technical guidandemonstration of package of
practices for cereal crops (maize, wheat, rice), spice crops (ginger, turmeric, onion, garlic), nutri crops (finger
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millet, barnyard millet, amaranthus), oilseed crops (mustard (mustard/rapeseed), pulse crop (lentils, black
soybean, horse gram

Total of 2,506demonstrations for high yielding agriculture crops have been conducted co\@dihigeb
Adoption support for High yielding agriculture crops has been provided7@®8rossumber offarmers.

The package under thibmponent includes seeds, package of practices training and support for the select
crops for an area of 600 square meters.

Year No. of farmers Area (ha)
201516 1022 61.32
201617 9080 544.8
201718 15779 946.74
201819 16514 990.84
201920 16827 1009.62
202021 23757 1425.4
202122 (till jan 2022) 9746 584.76
Total 92725 5563.48

*gross number of farmers and are

The impact of introducing HYV seeds of cereals, pulses and millets is much greater in all the demonstration
plots in terms of productivity improvement. It was achieved through proper crop husbandry, nutrient
management with integrated use of FYM, Vemnipost and Green manure. Adoption of other improved
farming practices like seed treatment, line sowing etc. has also helped further in harnessing the genetic
potentials of HYV in enhanced productivity in the demonstration plots. Traditionally, for greemegls

and pulses, farmers plough their field two to three times before and use broadcasting method of sowing.
Gramya llintroduced the practice of line sowing, seed treatment and mulching which has been greatly
beneficial to the farmers. More than halftbe farmers in the area have adopted one or multiple of these
technologies and gained benefit. As discussed under Intermediate Indicator 5, seed treatment (followed by
78.9percentfarmers), Biecompost (followed by 51.gercenbof farmers) and Mulchingfollowed by 41.6
percenbf the farmers) are the most popular practices.

Demonstrationfor high yielding vegetable crops (0.08a for irrigated area)

A totalof 31,456demonstrations/ereconductedtoveringin areaabout2516 ha Overal productivityof all
vegetablecropshas increased by Ifiercentover the baseline productivitiaximum productivity of high
value crop iobserved in of6eason vegetables such as cabbage, cauliflower and in tomato

Excessive and continuous use of inorganic pesticidesh one hand resulted in immunity and resistance
of pestgo somepesticideandontheotherexcessiveesidueof pesticidesn theproduce polluting ground
waterandstreamslntegrated Pest and Disease Managemlegtavital rolein reducinghewaterpollution,
environmentahazardsaindreduceherisk to humanhealthandtheenvironmentin order to sustain the high
vegetable production achieved across the project locations, beneficiary farenemsvided with the training
and support for orgam manure (verriacompost) production, liquid fertilizers, biofertilizers and othest
anddiseaseontrolagentshothchemicalandorganicin origin for Integrated Pest & Nutrient Management.
Apart from chemicalpesticidesandbiological control agentsyellow sticky traps and solar powered light
traps are also used by more tharpgéceniof the farmers for thphysicalcontrolof the insecpests.

Adoption of climate resilient practices like application of organic manure, seed treatment, apptitation
fertilizers basedon soil test basedrecommendationsline sowing and proper managemenbf plant
populationsmulching,diversifiedfarming,propemechanizationijfe -savingirrigation etc.hassignificantly
increased the yield and productivity of thigh value vegetable and other horticultural crops across all the
studyvillages.

Seedsand SeedlinggHigh value cropdemonstration):

For productionof quality high valuevegetablecrops,goodquality seedlingsareessentialDemonstratiorof
raising sed and seedlings of high value crops, especialhseffson vegetables under protected poly tunnel
onraisedhasencouragethefarmersto raisegoodquality seedlingdor largescalecultivationof high value
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cropsfor bettereconomiaeturnsaswell asganing additionalincomefrom distributingthe surplusseedlings
to the fellowfarmers.Farmers have reported that using polytunnels has resulted pet@htsurvival of
seedlings as against-B0 percenin open conditions.

Table 72: Agri re and Horticulture Activity Progress
Component Activity Unit Project Endline % Target
Target achievement | achieved
Agriculture
Agriculture minikit (0.04 ha.) No. 17603 1482 8.4
Agriculture/Horticulture. tools No. 2694 3406 126.4
Terrace regir/Vegetative field boundary  Cum 88514 46773 52.8
Horticulture
Bio Compost No. 974 523 53.7
Vermi Compost No. 840 6238 742.6
High value crops mirkit (0.04 ha.) ha. 321 21.15 6.6
Homestead plantation (250 plants) ha. 1719 1713.17 99.7
Orchard velopment (250 plants/ha.) ha. 1777 3233 181.9
Poly House No. 1601 2908 181.6
Poly Tunnel No. 4222 8210 194.5

Agriculture mini -kits

Small and marginal farmers are fgleminant in the project area. More often these farmers operate with
minimal resource and therefore are reluctant in adoption of new technologies and practices. In order to
boost the adoption of the demonstrated high yielding varieties and recommended package of practices
agriculture minikits are distributed to the farmers. These mindatssist of improved seed input, bio
fertilizer application as per soil test based recommendation, inputs for IPM and training on crop husbandry
and package of practices for an area of ®&@4The minikits help in encouraging adoption of improved
practces and new seed varieties by the farmers in the early stage. With adoption support farmers are able to
witness the benefits of the recommended crop varieties and practices in their own farms without increased
input cost. The benefits derived from the aitop plot contribute to long term adoption by the farmers.
Agriculture minikits have been distributed to 1482 farmers coveridg@rcent of the total project targeted
farmers.

Agriculture/Horticulture tools:

Farmers in Uttarakhand still use traditionabls and implements which are time consuming labadur
intensive. To encourage usage of gender friendly small tools and implements for tillage, sowing, intercultural
operations, harvesting, and threshing, the project has distri®@&dunits ofmproved agriculture tools to

the farmers. As part of the selectimechanizationo reduce drudgery, power tools are distributed under this
intervention such as Power Generated Disc Cultivator, small tractor, Power Weeder, Hand operated & power
operated spraysy etc. The distribution of these tools and implements has increased ease of operation and
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reduced the effort required for implementing appropriate crop husbandry practices such as deep ploughing,
line sowing, weeding, spraying of pesticides, etc.

Machine/Equipment Units distributed
Power tiller 42

Powe weeder 134
Power Thresher 74

Chaff cutter 114

VL SyahiHal 390
Nepsacsprayer(Manual) 110
NepsacsprayernBatteryOperatedl 40

Small tools and implements 13185
Total 14089

Terrace repair/Vegetative field boundary:

Repair of agriculture terraces and vegetative field boundaries is being undertaken for reducirgyasail los
improving agricultural productivity. Adoption support is provided to all rainfed farmers linked to
implementation of demonstration programs. The soil and moisture conservation within the rainfed terraces
would remain the central focus for improviniget overall crop productivity and sustainability. While
undertaking terrace repair activities, inward slopes have been preferred especially steep slopes because they
guide the surface runoff towards the hillside rather than down the slope. Inward slopicgstprevent soil

erosion with water rwoff and also useful in impounding water for paddy cultivation. Farmers are
encouraged to cover at least 2/3 of the terraces with vegetative boundaries that would also provide fodder
for livestock. Terrace repaind Vegetative field boundary has been done d6&i73cum area

Bio-composting & Vermicomposting:
To make farmers seffufficient in terms of ofiarm management of plant nutrienthe project has
encouraged and provided support for-Bamposting & Verngcomposting. The proceskes not involve
much labourand technical skiland farmers have also been able to create micro businesses through the
adoption of this practice. Thischniquehasgeneratedonsiderablenthusiasnandadoptionin moreor less
similar mannerin all thestudyvillages.The projecthasconducted5238demonstrationgor vermicompost
and 523 for bio-compostand it isexpectedthat this techniquewould be utilized even after the project
completion.Thereason®f adoptionareasfollows.

1 Thequalityof composis veryhigh ascompared to thaif othercompostingechniques

Lesslabourintensive

Simpleand lowcosttechniqueof easyin-housebreedingof earthworm

Becominga sourceof incomeby saleof surplusearthwormsand vermicompost.
Suitablefor usein kitchengardeningyegetablenursery,andcommercial vegetablerops.

= =4 -4 -4

The construction of compost tank has been replicated in considerable numbers in the study villages, where
cow dung is available and villagers see the techniqueegifienough to decompose in less time and maintain
hygiene around the hous¢owever, some of the farmdrave been observed to not follow tleeeommended

practice of alternate layering of cow dung, biomass and soil in the ftitslabourintensive wok. Some of

the pits were also observed to have low moisture levels. Federations that will be the buying agency for the
vermicompostre recommended to ensure the production technigues are followed and also undertake the
testing of the compost to add moedesvalue to it.
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SuccessStory: Vermicomposting as micro scale enterprise

Beneficiary:Gopal Singh
Village: Kafli khal, Almora

Gopal Singh is farmer in Almora division. He has a family of 5 members due to the subsistence
farming he was lookip for a source to generate secondary income for his family. In year 20
approached to Gramya for their support through which he received training for initiating vermicom
The project has provided him support to construct 12 pits for vermi cdimgan which he is able to prodt
~35 qtls of compost annually worth almést. 50,000. He is utilizing the compost in his own farm as \
as selling it under the Gramyashree brand through the federation. He is producing fortified comp
is Trichoderma blended with the compost to improve its quality. Through the project he has receivec
linkage for marketing and purchasing the produce and backward linkage like providing Trichode
blending with vermicompost and packaging bags etcd kaork and dedication of Gopal Singh and
family made their work a success story.

High Value crops minkKkit:

High Value crops minkits have been distribigd to farmersand adapted to the recommended crops
including medicinal plants, aromatics, flowers, spices such echinacea, kutki, kala jeera, marigold, lilium etc
along with the recommended package of practices and bio fertilizer input provided as part of the minikits,
which contains seed input, Hiertilizer and training on the PoP as per each cfbge. achievement under

this component was low due to the markitations for high value produce. Framers are only producing

the crops which have an assured market linkage as the investment cost is high for the cultivation of these
crops.

Homestead plantation:

Homestead plantations are fruit trees mdrtbsupplynutrition and additional incomdhe survival rate of

these plantations is better as farmers live close to the plantation enabling better management of pests and
diseases resulting in good survival and productivity rates Homestead plantation has beekamder
1713.17ha area Plantation of fruit trees like Amla (Indian Gooseberry), Harad (Chebulic myrobalan),
Sehtoot (Mulberry) etc.is being done under this intervention. Farmers are provided qae&glings or
assistance in procuring them througbdbcertified nurseries.

Orchard Development:

Orchard developments have been undertaken to help farmers diversifi¢beie sources and reauthe

risk that comes with agriculture production. The major farithards under the project are Apple, Pear,
Peach, Plum, Walnut, Apricot in high altitude zones, Kiwi, Litchi, Pomegranate, Citrus in middle altitude
andMango, Guava, and Citrus the low altitude zoneslnder these plantations233hahas been covered

The project thus envisaged specific imt@tions to improve the quality and productivity of fruit orchards
for diversification and risk reduction. The interventions include assistance for procuring good quality fruit
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saplings (including financial), technical guidance for planting, digging afifipeit size, plastic mulching

material and insect/pest and disease management. Majority of the orchards have been plantddiar2015

later thus, their commercial fruiting has not started. In some areas collective orchards are also been planted
with the support of the project. The field survey has also shown that many migrants who rettineéd to
villages after loss of jobs during Covid® have also undertaken orchard plantations as it iddbssir
intensivethan agriculture.

Table 74: Production details of orchard clusters

Year No. of Clusters  Area (inha.)  Production (in gtls.) Turnover (Rs.
million)
201516 42 208 0 0
201617 95 476 0 0
201718 145 783 0 0
201819 234 1096 0 0
201920 293 1350 18.05 4.22
202021 318 1468 82.25 7.53
2021Jan 2022 318 1496 273.83 31.701
202122 318 1496 374.13 43.451

Poly tunnel & Poly house:
Protected cultivation under Polyhouse is gaining importance since it enables:
a. Off Season cultivation of vegetables/fruits which ensldee farmer to have a better price
realization.
b. High quality produce free from pest, disease or blemishes
c. Extended life cycle of the crops.
d. Check damages or losses from insect, diseases & adverse weather conditions and more crops.

Additionally, polytunnes have also been used to grow seedlings. Polytummetect the germinating
seedlings from frost, rain, and excess sun and also from pest and diseases.

Farmers have been providgmlytunnels to promote gooc:
quality seedlingproductionthrough protected nursery fo
vegdables and fruits crops. It includes the stand:
polytunnel with a wooden frame. These are used to raise |
nurseries;Poly tunnels were distributed widely across tl
project beneficiaries owing to its ease of use and opportu
to produce good quajitseedlings Adoption of polytunnels
has been fairlas it was simple to use agiving 100percent §
survival of seedlingsGood quality seedling is the importa
first step to get good crop yields and thus poly tunnels h
good positive impacts in incrdag the productivity and
reducing the loss.

Polyhouse unit consists of a poly house either with woog
aluminiumor steel frame. Farmers use polyhouses to prod
high value vegetable crops under protected cultivation.
yield from polyhouses is obsed to be double for man
vegetable cropsuch as cabbage, cauliflower, capsicum, peas
and other exotic vegetables broccoli, purple cablimeyredcapsicum and flowers such as lilium, orchids,
etc

The progress achieved in Poly house and Poly tunrntels/émtion is over and above t@&@WDPtargets

and2908poly house an8210poly tunnelshave been provided to farmers in the project.agkiaolyhouses
in the study villages found to be naturally ventilated without micro irrigation facility.
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Productivity comparison of poly houseand open cultivation

The productivity of crop is observed greater under poly hbas8.28 time more than the productivity in

open area. Cultivation in poly house is lEg®ourintensive and there is a better managemeintyufts like
irrigation, seed, sapling, fertilizer/ manure and IPM inputs and others. The germination percentage under
polyhouse is also higher than of open area.

Vegetables Productivity in Open Productivity in Protected Percentage
cultivation Cultivation increase (%)
(per 200 sg. m.) (per 200 sg. m.)
Tomato 500 kg 2200 kg 440
Cauliflower 250 kg 400 kg 160
Green pea 100 kg 180 kg 180

Promoting community-owned and managed irrigation system
As per the survey of beneficiariesajority of the farmers use Field Irrigation or irrigation channels followed
by HDPE pipes. Few farmers use Drip (7.5 percent) and Sprinkler irrigation (10.68).

Irrigation Technology Used Project (%) Control (%)
Drip 7.5 3.6
Sprinkler 10.68 1.8
HDPE pipes 38.84 19.9
Field Irrigation 70.0 59.3

The use of drip and s p rinwakrkagingteshniguessAltholgk thef parcentage s 6 i |
of farmers utilising these techniques is low, it shows promising growth especially since the percentage is
considerably higher in project farmers than in farmers of control areas.

Overall, the percentage a@riners utilising irrigation techniques is much higher in the project areas than the
control areasThe provision ofrrigation tofarmers has enabled them to take more crops over the year and
cultivate offseason produce especially vegetables which ggimiarket prices. The irrigation structures
are constructed under the GPWDP plans with funds from the project and community contrifiugion.
project has formed 138dater usersgroupsat the GP level for the operation and maintenance of these
structures.

Division Total Male Female Total Members Funds
Groups Members Members saved (Rs.
in Lakh)
Almora 330 1674 669 2343 5.95
Bageshwar 127 816 610 1426 7.19
Pithoragarh 100 932 265 1197 3.29
Pauri 69 109 450 559 10.79
Tehri 156 1151 209 1360 17.96
Uttarkashi 91 743 55 798 1.86
Vikas nagar 415 2378 82 2460 6.93
PMU 14 104 0 104 2.18
Rudraprayag 79 320 260 580 1.93
Total 1381 8227 2600 10827 58.08

The groups have been formexthe basis of area and group of consumsdence, one group looks after all

the structures that are used by the members. For example, the group taking care of an irrigation tank is also
responsible for the Irrigation Pipeline/ Channel provided with thie fime funds saved by the groups are
utilised for the repairs and maintenance of the structure and any other development works required.

Pagel01



11.2 Impacts

Changes in cropping pattern & natural resource conservation

To promote efficient use of harvested rainwataprioved crop production technologies with emphasis on
cultivation of vegetable crops is being popularized through demonstrations and lirdaamptimn groups
covering all irrigated farmers with adoption support. The interventions by the project havedrésd

change in cropping pattern in the project area wherein farmers have started cultivating more crops through
the year as well as the crop basket has also diversifieccropping intensity has increased frob2 frercent

at baselined 16l percentat the end of the projeat rainfed area and in irrigated area froifil percento

227 percent

The recommendation of appropriate agomlogical practices has helped to improve the soil fertility, as it is
evident from soil testing reports as well astioyed crop productivity. Agr@cological practices augmented

the biological diversity on farms significantldatural assets which include water, land, biodiversity and
local environment has gradually started changing. The increase in natural re$oasceer farmers'
perception and testing reports is in the form of land fertility and increase in biodiversity, which includes
enhanced noticeable number of earthworms in their soil and increase in natural enemy population in their
fields.

Due to increasedwareness on natural resource conservation, soil and water is better conserved in the project
targeted villages and farmer are taking appropriate steps to further enhance the productivity by harnessing
the benefits of water harvesting structures estaldlislsepart of the project.

Reclamation of fallow lands

Uttarakhand as long grappled with the issue ofraigration. The impacts of climate change made farming

an unprofitable venture forcing people to move to the cities in search of employment ogpsertthis has

led to the conversion of cultivable lands into fallow lands due to abandonment. Availability of water and
increased market linkages has motivated the farmers to reengage in farming as well as expand their area
under cultivation through leagjrof fallow lands and bringing them under cultivation.

From a total area of 528 ha in 20145, 2,530.88 ha fallow land k&een shifted under cultivation tilbw
through horticulture crop (1669.33 ha), fodder crop (423.95 ha) and agriculture ciggtionl(437.71 ha).
The fallow land conversion has been instrumentaiiproving the cropping intensitgs well as giving
farmers a renewed income sourdering the Covidl9 pandemic, mny migrantsvhowere forced to leave
their jobs in the cities ana@turn to their home villages in the hills have taken up orchard cultivatite in
fallow land with the support of Gramya Il.

Enhancement of crop productivity

The project has successfully achieved ovep8&ftentincrease in crop productivityf rainfedagriculture

and almost 60 percent in irrigated agriculttimough varietal introductions & improved crop management
practices. The improvement in productivity has been observed in both rainfed as well as irrigated agriculture
and is evident through all ¢htype of cropsThe project has provided farmers with exposure to newer
varieties which are region appropriate and of shorter durdtamers have also been given advise on new
and improved crop management practices such as mulching, deep ploughMgeteNvhich have resulted

in lesser losses and crop failures. The productivity of cheygéncreased as well as losses have reduced
along with reduction in input costs which has helped to increase the net income of farmers.

Adoption of new andimproved technologies

Integrated pest andnutrient management

Farmers have been provided training and demonstration of integrated pastrgemd managemeptactices
speciallyto follow in high yieldingvegetable crops. Azotobacter (AZT), Azospirilium (ASP) &nosphate
solubilizing bacteria are some of the bio fertilizers used in the demonstrations, alonugemihOrganic
Manure (Vermi compost, Neem Cake, Dhanzyheem mix manurestc.), and IPM & INM interventions
(yellow sticky traps, solar light trapgl. kurmula trap,Trichodermapseudomonas, organic foliar spray of
NPK, zymes, humic acid, etc.rarmers involved in INM in the study villages have improved their
understanding regarding type/number of plants nutrients and their role in various stagpsggodwthand
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the impact of imbalanced fertilizer use on soil health, fertility, and fertilizer use effici®&eguced
application of agre&chemicals has considerably checked the chemical pollution in the intervention villages,
which keeps the water bied clean and ecosystem balance.

Experiences of farmers engaged in INM of high yielding vegetables in study villages generally indicates that
INM entails various constraints to be effectively managed by the groups or individual in the future.
1 Farmers inhie study villages reported that INM practice in vegetable production has lowered the
fertilizer usage by 380 percent and thus has reduced the production cost of crops.
1 Most of the farmers in study villages expressed their doubt about the logisticsaatichfities of
regular soil testing for various crops in myriad hill conditions after the project Wlthdrawal
91 Although project has provided guidance about the procurement of
inputs, it will be crucial to see if farmers will proactively purchase aed
the inputs.

The IPM practice at demonstration sites in the study villages has incree
awareness level in following terms:
A Negative impact of inorganic pesticides on soil, plant, human healt
well as on farmefriendly insects.
Relationship of faner friendly insects with crop health and vit:
characteristics to identify farmer friendly and harmful insects.
Safe usage techniques and proper insecticides to be used for differe
and insects in various crops.
Benefits of various seed treatmerttriques.
Reduction in use of banned inorganic insecticides for pest control.
Use of pesticides only after pest infestations has crossed the thre

level in crop

To Io o Do

New and improved crop production technologies

Along with IPNM, the project is also promoting crop prodoigtiechnologies that are ldafourintensive

and giver better results. These include line sowing, deep ploughing, zero tillage and use of mulch. Farmers
have shown great adoption levels of thesscticesbecause of their low investment and high retuRdy

mulch has been adopted especiallyegetable crops such as capsicum, peas as well as in orchards of citrus,
pomegranate, etc. in the eashages

Farmers have also shifted to line showing against the previous practice of broadcasting of iséeds as
helped them save on seed requirement and also made intercultural operations easier for the farmers.

Increase in the area under new &mproved technologyadoption

The project hadistributed improved tools &quipmento farmers as well as providéiaem to federations

for custom hiring. The equipmehtas helped to reduce the drudgery of farmers and made interculture
operations convenient and léagourintensive. Under this intervention, following tools and equipment have
been provided.

Protectedcultivation in polyhouses has also been promoted, which has higlpadrsgrow ff-season
vegetable, high value crops in small areas and thus gain premium on prigeojEloe has provided98
polyhouses and28.0poly tunnels which translate to an aréa®.75haand 2.sharespectively. Poly houses
in 3 different sizes have been provided 27 sq. m., 45 sg. m. and 100 sq. m.

Diversification in crops for highvalue agriculture

The project has provided support for diversification to higluevegetable mps production in areas where
agriculture was only a sustenanéarmers have been provided with input support as well as irrigation
facilities and protected cultivation facilities where needed which has helped them cultivate vegetables in a
more commeral manner and increase their productilong with high valuevegetablecrops farmers are

also diversifyingnto medicinal plants, aromatics, flowers, spices such echingleetioli, marigold, lilium,

kiwi, strawberry,lakadong turmericetc. The projechas provided suppofbr protected cultivation by

PagelO:



providing polyhouses where required along with the recommended package of practices arduwguar,
the adoption of these is only for thageps which have an assured market linkage as the investogtiig
highand with no market availability farmers face high losses.

Empowement of farmers

At the onset of the project farmers were practicing chemical farming with limited cBaicafter becoming

part of theproject,they have been exposed to tterious options which can be adopted when there is a
perceived pegir diseas@roblem. The farmers habeen empowered with the rigknowledgefor pest and

disease management and have also been equippeel solutios within their own households in ttierm

of botanical pesticides. This has not only improved the quality of their produce but has also reduced the costs
and dependency on outside resourdésreover, a number of trainings, exposure visits, capacity building

on various aspects had helped fédmeners in gaining knowledge, skills etc. in various aspects of ecological
farming.

The farmers have also become more aware with the backward and forward linkages established with the help
of the project for procurement of inputs and for marketing oflyiece respectively. Thesial status othe
beneficiary farmerdias also increased with their improved knowledge and thus an increased ability to
establish linkagesvith other line departments such as agriculture, horticulture, irrigation, neteaksed
involvement of women in agricultusnd reduction of their drudgewith promotion of good agricultural
practicesand provision of tools and implemeritas helped tgarner higher involvement of women in
improved agricultural practices instead of jladtou work.

11.3 Conclusion

Increasein productivity and production have helped farmers in the project agaerience improved
incomes due to satisfactory and reliable yields over the yeBasmers have also benefited from the
production and sale of premium djtyaagricultural produce, which has fetched them the premium price.
Theproject has helped farmemdue the cost of productiorby 25-30 percent This is attributed to then

farm production of organic inputs (manure, sprays and semsitisy local resawes judicioushcoupled with

10-15 percentprice premiunmfor high quality naturally grownproduced has enabled farmers to increase
income by almost 5fercentWith increased incomes and lower costs of production and sale, farmers have
higher disposablencomes which are being utilised for better farming inputs as well as for satisfying needs
of the family. Many farmers are opting to lease the uncultivated lands of neighbouring farmers who have
migrated out, thus getting the opportunity to increase thafivation area. Coupled with availability of
irrigation and marketing support through ABGCs and Federations, this has helped farmers further increase
their incomes.

Along with increased production, farmers have adopted improved crop production texhogies
especially ones that forego the use of chemical and use organic and natural ingiesti@blishment of
vermicompostinits, use of @rmiwash,herbal pesticides and biofertilizer unétse some of these practices
that farmers have adopted onaidrliy large scale in the project areas. The practice of using organic inputs
has increased the potential of farmirgo for organic production. Chemical free produce is not only better
market value but also has higher health benéfitgficient productin for subsistence and incorhas
resuled into the food security of the are8ecurenutrition of the family with diverse and healthy food
producedn own farmsgood working conditions for both men and women due to less exposure of harmful
chemicalspatural farmingusing local knowledge and tradition as well as new and improved technologies
hasrejuvenated thanterest of farmers in agriculture.
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12. Agribusiness

The focus of agricultural activities under Gramya |l is on vegetables, agriculture croppicesl The

increase in production of these crops has been the largest impact of the project. Farmers have moved from
sustenance farming to farming for high value crops and even commercial farming. This made agribusiness
emerge as thenost crucial componerid help farmers in translating the project investment into income.
Agribusiness activities under Gramya |l are focusethermarketing of surplysroduction, value addition

through improved podtarvest management and processing, and making marketiastin€ture and trade
support available to the farmers. These activities have been supplemented with other efforts such as
infrastructure development in form of -aleather roads, bridges, and creating logistics support to enable
farmers inmeeting thedlemands of the local and outstation markets and convenient logistics.

The activities undertaken in this component include the following:

a. Promotion of improved variety, technologies and techniques

b. Support for traditional crops

c. Dissemination of techifagy and provision of advisory services for increased production potential
d. Diversification into crops with high commercial potential

e. Adding value through food processing and-pastest handling

f. Promotion of farmers' groups (FIG/FF) for clustemfing and marketing

g. Support for marketing of produce and creation of alternate marketing channels

h. Establishment o&gribusiness GrowtiCentreABGC) to facilitate value addition and marketing

12.1 Interventions Undertaken

Promotion of farmers' groups (FIGS for cluster farming and marketing

Farmer Interest Groups (FIGs) have been formed at Revenue Village (RV) level in project villages that
include all those farmers who are adopting new technologies and improved seeds from the project to increase
thar production. The FIGs help farmers to promote their access to production and marketing services.

The agribusiness strategy for the project emphasis on community ownership for building sustained pathways
for market strengthening. The project has conmet#®188 farmers througl1488 FIGs against a targeted
number of 10660 farmers. Out of the, 488 FIGs, 72 are exclusively female FIGs (48&rcen). The

groups have been provided extensive capacity building training to be able to function as per group
governance norms.

Division No of FIGs Total Male Female Male & Savings (in

members FIGs FIGs Female Rs.

FIGs million)
Pithoragarh 136 1192 18 11 107 2.46
Almora 121 1940 27 8 86 3.62
Rudraprayag 288 3255 3 253 32 8.73
Uttarkashi 242 2703 0 104 138 8.63
Bageshwar 193 2169 32 49 112 3.75
Vikasnagar 124 1822 13 109 2 7.35
PMU 28 425 22 3 3 4.67
Thatyur 161 2259 50 22 89 3.51
Pauri 195 1723 2 168 25 6.80

Total 1488 17488 167 727 594 49.52

An aggregate analysis of all the FIGs shows that the production volume of the FIGs was 62,Zébtens (

80) for the project duration of 7 years of whibi,384 tons was sold through the FIGkus,FIGs were
dealing with 80 percent of the production volume of their members for undertaking marketing, value addition
and salelt is important to note that about 1/3rd of the FIGs are engaged only in vaitiereatod processing
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activities (such as cleaning, packaging, processingaatsllary to the production activities.). With that
premise, the FIGs engaged in the production and marketing have traded at approximately 6 tons per FIG
over a period of 7 yesar

Division Nos. of FIGs | Production till Surplustill Jan Sale Valuetill Jan
Jan 2022 (600 2022 (6 Oténs) 2022 (Rs. million)
tons)
Almora 121 82.16 62.38 106.79
Bageshwar 193 78.49 58.63 129.64
Pithoragarh 136 73.64 55.03 117.85
Vikasnagar 124 91.07 73.20 109.29
PMU 28 20.89 18.50 34.74
Rudraprayag 287 38.14 28.73 62.05
Pauri 195 61.61 51.57 115.79
Thatyur 162 134.81 119.12 321.62
Uttarkashi 242 41.93 36.66 71.81
Total 1488 622.75 503.84 1069.58

A year wise trend analysis of the production and @able81) shows thathe volume of produce marketed

by theFIGsin comparison to the total production of the member farmers was 72 percent at the beginning

and has risen toBpercent at the end of the project. This is a positive reflection of the productivity increase

as well as for the far mer s o6 HKF@patdormeBy the endoftleeprbjéce ct i v e
(in the last 11 months of th@roject) each FIG was trading in an averag8-t tons of producannually

including cereals, spices and vegetables.

2014 201516 | 201617 | 201718 201819 201920 202021 APr 2L
15 Jan 22

Total
Production
(6 Oténs)
Volume
sod @©O
tons)
Surplus
available
for sale (%)
Total Sale
Value (Rs. 0.8
million)
Increase
over
previous
year (%)
*not compared with previous year as time period is different (12 months compared to 9 months)

0.57 | 20.59 40.02 64.30 136.17 113.00 139.38 | 108.71

0.42 16.62 31.79 53.08 106.40 92.29 112.62 90.62

72.6 80.7 79.4 82.6 78.1 81.7 80.8 83.4

27.16 55.12 105.5 212.61 203.87 245.17 | 219.36

NA 3295.0 102.9 91.4 101.5 -4.1 20.3 NA*

Additionally, the value of produce marketed by the FIG increased each year at the rHi® pércentage
except for in year 201921 primarily because of th€ovid-19 pandemic. There were several marketing
channels created under the project to facilitate the sale of the pinguoditable rates. There was a higher
pricerealizationof some selected crops because of its demand in local as well as out of statesunarkets
as capsicum, tomatoes, cauliflower and exotic varietieslofiredcapsicum, broccoli and zucchini.

The AGs have also been provided with capacity building sughoough workshops, exposure visits and

training program$oth in theformation,operationand strengtheningf their groups as well as in improved
agriculture, posharvest and agribusiness aciest being undertaken. Demonstrations and trainings have
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been organisedn improved agriculture practices, use of improved tools such as power tillers, power
weeders, VL Shahi Hal, and others. Pastvest management of produce, including processing, making
processed food products such as picldaas,squash, bakery products, etc. was also part of the trainings to
encourage FIG&ke upentrepreneurship.

Name of the event No. of events No. of participants
Trainings 875 30685
Workshops 4231 191139
Exposure Visits 205 4785

Cluster-based farming

Clusterbased approadte.,collective production allowing bulk production of produs®eing followed for

promotion of Agribusiness activitiesid has been useful as it allows functioning collectively, lowering the
production costs, delivery of inputs and movement of produce economically. Cluster approach allows to
function collectively and saves costs including transportation and marketingchteviag economies of

scale and developing compact supply chains, farmers were encouraged to adopt agribusiness activities in
cluster of two to three villages. One or two crops were selected per cluster for bulk production so that
effective models can beedeloped for dissemination of technology & collective marketing of the produce.
Organizingt he produce in bulk for transport reduced cos

Clusters of different vegetables have been developed based on regiona aliwhaharket demanH.g.,
capsicum cluster in G.P. Thikhatyur and potato cluster in Bari Paniyali, Shama and Leeti GPs of
Bageshwar division. In Bageshwar division, farmers are also cultivating Tomato and Potato in clusters of
4.2haand 12 ha respeutly. Hybrid varieties of both tomato and potato are utilized for increased production
along with micro irrigation techniques, mulching, soil and seed treatrileishdderma virdi, Buberia
bassiang, IPM and INM techniques (Solar light trafrichoderma wvidi, Buberia bassianayermi Manure,

Bio fertilizer). In Thatyur over 100 ha of land is under cluster farming of different vegetables such as, Peas,
Tomato, Cucumber, French Bean, Capsicum, Tuber crops, Ginger, Chilly and other Exotic vegetables such
as Puple Cabbage, Lettuce, Broccoli, etc.

The cluster farming approach has also been helpful in reclaiming fallow land that was left uncultivated due
to menace of wild animals like monkeys and wild boars. In these fallow lands, farmers werageddor

grow spices, aromatic and medicinal crops that are not particularly damaged by wild dféamrmakss in

villages Siri, Pothing, Chirabagar, Chetabagar and Sumgarh in Bageshwar division have cultivated ginger
and turmeric crop in 4 ha of previous#flow land, In Kimu, Jhuni and Gasi, kutki, kala jeera and mahameda
are grown in 4.5a area.Along with increasing income of the farmers, the fallow land brought under
cultivation has increased overall gross area under cultivation.

Formation of farmer federations

FIGs joined together at the cluster level to form a Farmer Federation (FF). The FF establish market linkages,
and also help in processing, grading, and packaging for value addition. The profit earned is used to run the
FF and also to help farmgein procuring seeds, fertilizers, insecticidasd the operational expenses
Following on the success of cluster approach and creating farmer federations in Grangmya IG
activities have also focused on forming Farmer Federation by organizifidGseand making them self
sustainable through institutional and capacity building support.

At the onset, the project had set a target of formation of two federations in each division thus a total of 18
Farmer federations to be formed over the courseeopthject throughout the project area. The target was
set based on locaksessment of FIGs formed and the experience of Gramya |. Federations were formed in
regions where the productions clusters are dense and thus federations have enough produtize of di
commodities to manag&nder Gramya Il, a total &1 Farmer Federatiortsave beefformed till Nov 2021

Out of the21 federations3 federations in Uttarkashi and Vikasnapaweyet to reach a profit making stage.
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Division No. of No. of Associated No. of Associated Savings (Rs.

Federations FIGs Farmers million)
Bageshwar 2 80 928 141
Pithoragarh 3 151 1540 8.1
Vikasnagar 3 67 1005 0.50
Pauri 3 195 1709 7.30
Almora 2 121 1840 9.57
Thatyur 1 87 1311 2.13
PMU 1 28 343 1.04
Uttarkashi 3 242 2652 0.06
Rudrapraya
) pray 3 288 2610 3.02
Total 21 1259 13938 34.03

Certified Seed Production by Jagnath Beej UtpadalSangh, Almora

Theimpacts of climate chandeve adversely affected agricultuned ledto a decrease in productivityro

mitigate losses and improve the production,gt@ecthasfocused on ensuring good quality inputs for the

farmers, most importantihe seedslThe seed replacement rate for the plains stands-201&ercent, while

for the hills it is a mere-& per centHill farmersoftensawe producefromt hei r previ ous seaso
use the same as seed for the next sowing seadtrough the state agriculture department promotes seed
replacement by popularizing high yielding varieties through demonstrations and through subsidies on new
varieties, availability of ertified seedss only limited toseed corporationd o address the dearth @frtfied

seeds, the project has emphasised on seed production through a special enterprise in Almora division.

Jagnath Beej Utpadak Sangh, a federation constituted under Gramya Il in Almora division is undertaking
certified seed production since 2015alh or gani sed f armersé coll ective v
of foundation and certified seeds of various cereal crops on a largel$makeeds produced are not treated
chemically with any agents eplouringagents and are sold in packaging basethe recommended seed

rate of each crop. The seeds are sold to other divisions are well as government departments with seed
requirement. The federation takes stock of the demand prior to a cultivation season and accordingly
purchases breeder/foundatioeed. The breeder or foundation seed is provided to the farmers by the
federation with a buy back arrangement. Farmers cultivate the crops in scientific conditions maintaining
isolation from other fields. The federation is currently procuring the cerfti@adation seed through
VPKAS for hill appropriate varieties and other such institutions across the colimrgeed Processing is

carried out by hiring the mobile Seed Processing Van of Uttarakhand Tarai & Seed Development
Corporation, Pantnagar sinceaption.

In 202021, the federation has produced seeds of wheat, mustard, lentil, and garlic in the Rabi season. In the
Kharif season, finger millet, barnyard millet, amaranthus, pdaohge gramblack soyabean, maizeas
produced. Currently, over 30arfners are associated with the federation for seed production. The seeds are
purchased by the federation at a higher price than that of normal prétiusgarmers are keen on engaging

in seed production. Till Sep 2021, the federation has marketed2¥en of certified seed with a turnover

of Rs7.78million. Totalprofit of the federation till dates Rs. 485million.

201516 | 201617 | 201718 | 201819 | 201920 | 202021 | 202122 | Total
Zg:]‘i;‘c“on 705 | 1184 | 1518 | 17.34 | 2672 | 2587 | 22770 | 126.77
Turnover 019 | 039 | 086 | 1.04 | 1.8 1.87 161 | 7.78
(Rs. million)

The seed production is a lucrative opportunity for the farmers to increase their income by cultivating the
same crops while following a few scientific production practices. In order teefueikpand this operation,
the federation needs to establish purchase agreements with agriculture departments at the district level which
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will ensure them a certain market. The federation can also engage in the production for high value
horticulture cropsind exotic vegetables which can further enhance their income and market opportunities.

Input Support to Gramya-| federations

The project adopted two types of agribusiness activities in Grangyee lwas marketing of raw surplus
produce (mainly vegetables) and the other was marketing after value addition (processed products and
commodities). A total of 27 Federation were established in Gramya | out of which 19 federations were
running Value Additia Centresestablished by the project to provide approachable place for Value Addition,
Sorting, Grading and Packaging like activities to the memBetstal of 410 FIGs were linked to these 27
federation having 6743 Farmers as members. All the FIGsildmosking and associated with other FFs.

Majority of the federations were established during the later period of the project implementatiehQR009

and were functioning for only-8 years, only one fourth of the FFs were fully functional by end of the
project. Many FFs suffered from inadequate working capital and only 13 federations were able to sustain
after the end of Gramyka It was envisaged that the Gramya Il projecind provide hand holding support

to these FFs throughe project.

As part ofthe project, 14 of the 27 Farmer Federations are being provided training and guda@ance
increasing their sustainabilitsince 2017, GramyH has beensupporting the revival of these FFs and
making thenfunctional/operationalThe project supported tireby establishing processimgntresunder

which juicer, pulper, utensils, masala grinder, vacuum packaging machine, packaging material was provided.

A tripartite agreement was signed between the Federation, Gram Pradhan of the GP where these processing
centreswere established and the project before the closing of the project. According to this agreement after
the closing of the project the FF and Gram Pradhan will be responsible for the management of the processing
centresand maintenance of the equiprhen

Establishment of ABGCio facilitate value addition and marketing

Traditionally, whatever the individual hill farmers are growing is not enough for marketing to the nearby
Mandis Farmers with surplus produce are not able to market it at a good pdiedsarthe infrastructure
facilities available nearby to semi processill, grind, and grade and store their surplus produce are
expensive due to low volumes. To address these issues, establishing AgribusinesCémntwthas been
helpful as it suppost the farmers in exploring, developing, processing, marketing, knowledge sharing,
information dissemination and financing of the bulk farm produce from the village clusters.

The ABGC are important institutions for the farmers as they provide input &pat support facilities to

the farmers in the nearby village cluster. There are 6341 members from the 556 Figs linked to the 10 growth
centres. The Growth centres provide input and output support facilities to the farmers in the nearby village
cluster.
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Table 83: Details of Agribusiness GrowthCentres

Name of Growth Centre Establishment  No. of No. of Turnover Profit of
Year FIG Member of Growth  ABGC (Rs.
S Centre (Rs. million)
million)
Runah Pokhari Growth Centrt 2018 17 245 367 0.60
Vikasnagr
Growth Centre Thano, 2018 28 343 4.94 1.81
Dehradun
Khyarsi Growth Centre, 2018 17 257 918 188
Thatyur
Simar Growth Centre, Pauri 2019 69 682 2.07 0.37
Amotha Growth Centre, Paur 2019 58 483 2.12 0.35
Shama Growth Centre, 2018 44 586 258 0.56
Bageshwar
Falyat Growth Centre, Almorz 2019 121 1840 15.75 2.54
Nachni Growth Centre, 2018 52 458 4.03 0.82
Pithoragarh
Dobliya Growth Centre, 2019 90 830 1.59 0.18
Rudraprayag
Dhivra Growth Centre,
Uttarkashi 2020 60 617 0.45 0.05
Total 556 6341 46.38 9.16

The following common facilities provided to the farmers;

Input, advisory and extension support
i) Input delivery providing high yielding varieties of seed
fertilizers, insecticides, and pesticides.
i) Mobile Soil testing facility
iii) Animal health vaccination and A.l. facility.
iv) Farm machinery bank run by the farmer federation/ FPO
v) Advisory services to the farmers regarding value ch
development.
vi) Establishment of Kisan calentre
vii) Enhancement in the skills tife farmers through trainings an
orientationPrograms
viii) Establishment of Agro met station.

Value addition, Marketing and Logistic Support:
i) Facilitating market linkages through-nearketing and wre
networking. .
i) To create a platform to provide service providfr logistic [{{}
support. i
i) Grading and packaging services.
iv) Solar dehydration facility.
v) Storage facilities so that there are options for collec
marketing of the farm produce.

These Agribusiness GrowtiCentreshave been established with institutiosapport of the Gramya ile.,

the capital investment has been provided to them in form of a grant. This includes the harfdling

infrastructure, equipmenand material handling and packaging products. RBGC are managed

independently by the respectifederations. The federations are collegtmembership fees as well as

shareholdefees whichwill help them build a kitty to continue operatiafter the project ceases.
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To help support the marketing efforts of farmers through the FIGs and FFs, thet faojlitated buyer

seller meets to showcase the farmers produce and introduce the buyer market to the farmers. A total of 31
such buyer seller meets have been organized from time to time, facilitated by the project. As a result of these
meets, farmersra able to connect directly with buyers insteadjoihg through middlemen artdus get

better price for their products.

Table84: Details of buyer seller meets organized

Division Number Of Buyer Seller Meets
Bageshwar
Vikasnagar
Almora

PMU
Pithoragarh
Rudraprayag
Pauri
Uttarkashi
Thatyur
Total

hedENLNIENT NI IGVIFENIENS)

Agribusiness Growth Centre, Almora Division

Agribusiness Growth CentefABGC) are a unigue facility made available to the farmers through the project
area.The growth centresrpvide a onestop solution for all the needs of the farmng community from input
support, post harvest services, marketing as well as knowledge and capacity building. One subhNRGC
establishedn Danya village of Almora division. The growth cenisebeing managed by a farmer federation
AthgaonFalyat Krishi Swayatta SahakaritBhere is a boardof 5 members who manage the etayday
operations of the growttentre 121 FIGs including 1840 members are affiliated to the growth centre.

The growth cetre was established in 2020 and provides farmers with various services from input support to
custom hiring of equipment such as tillers, weeders and sprayers. The growth centre also has provision to support
postharvest of produce such klling of pulses spicesFlour grinding Oil extractionetc. There is a provion

of training space where trainings are conducted for farmers in the vicinity.

Additionally, the growth has established counters of other essential services in collaboration with different
organisations to give farmers a est@psolution for all their needs. This includes,

1 Mini Bank in collaboration with Stat@ankof India

I Common Service Centre for services related to rights and entitlements

9 Paravet services
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9 Counter for Ringal Products andp&n products which are traditional Uttarakhand arts
9 Counter for agriculture services in collaboration with Agriculture department
9 Seed production and sale

Thegrowth centre in convergence with the ICB%lso engaged in the procurement and packagitng ¢hke
homeration packages that are supplied to the anganwadis in the block.

The growth centre has been established with an experigs. {37 milllion including construction of the
building, furnishing and equipmermperational expenses of the grovare abouRs.20,000 per month, which
includes utilitieqelectricity, water, maintenancaid the salary of a caretak&€he board members work on a
honorarium. Until 2022, the growth centre/federation has clocked a turndReriH.75 million and maela
profit of Rs.2.54 million.

Promotion of improved variety, technologies and techniques

Encouraging commercial production

Agriculture was majorly a sustenance farming concept in the KMidgrity of local crops such as millets,

rice and even vegeti#s were grown only for setfonsumption or sold in the local markets if there was
surplus. Farmers had marginal lands with fragmented areas which made it impossible for them to think about
commercial crop cultivationthrough the project farmers have besabled to grow crops on a commercial

level thus increasing their income. This has been done through cluster based farming, wherein, a number of
farmers in the same geographical area grow the same crop, thus producing large volumes which can be sold
at gaod prices in the market as opposed to the earlier fragmented prodlibiopr.oject interventions have
alsohelped to increase the productivity and this coupled with the increased cropping intensity (ability to
undertake more crops per yedug to the aailability of irrigationhas helped farmers increase the marketable
surplus.

High value crops and improved variety seeds introduced under the project (for traditional crops and new
crops):

Crop Variety Characteristic

Wheat VL 832, VL 829, UP 2575HD 2966 | Higher production

Finger Millet VL Mandwa Climate resilient and hill appropriate
Cabbage Varun, NSC Longyard Higher production

Caul i powe| Snowcrown, Snow hite, Moti Higher production

Garlic (I) Agri found Parvati Higher production

Pea GS 10, Arké Short Duration andigher production
Maize Vivek Makka, TATA DMH-849 Higher production

Soyabean PS 1225 Climate resilient and hill appropriate

Farmers havalso taken advantage of polyhouses to grovseéfson vegetables in limited land areas which
gives them a higher productivity than open cultivation and also better quality of prdtiecpolyhouses

are also utilised for high value crops such as stravdsefiiium, gladioli, etc. which have good commercial
value. Many cropsvith high commercial potentidiave beerntroduced on a pilot basis for farmers to
explore earning higher revenues without having to depend on traditional agricultural producerclindse
floriculture (marigold, lilium, orchids, etc.), medicinal plants (kutki, kala jeera, echinacea, sweet basil, etc.)
as well nortraditional fruits such as kiwi and strawberries.

Table 86: Crops with high commercial potentid

Category Crops Region
Floriculture Marigold Almora
Vegetable Coloured Capsicum Brocoli, | Almora

basil
Herb Echinacea Almora
Fruits Kiwi Bageshwar, Pauri
Medicinal & Aromatic kutki, kala jeera Bageshwar
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Floriculture Lilium, Gladioli Dehradun (PMU)AImora
Medicinal & Aromatic Moringa Dehradun (PMU)
Fruits Strawberry Pithoragarh

The selection of these diversified activities has been based on the loealiarae, soil types, availability
of resources, as well as market demand. The projattashelping the farmers with market linkage for the
sale of their produce. The innovative products also find place in the ABGC stores.

Kiwi Plantation

Beneficiary: Bhawan Singh
Village: Sama, Bageshwar Division

Bhawan Singh a former school teachefama village of Bageshwar has gained popularity in his region for

his innovative fruit orchard. Bhawan Singh retired from his teaching profession in 2010 aretipersient

wanted to take up agriculture but with something that was not traditionallycesadis curiosity of doing
something different and productive took him towards kiwi cultivation. He established his Kiwi orchard 12
years ago in an area of 1.4 ha. He was facing many challenges like small size of fruit (grade C) which got
low market pree, difficulties in marketing and low productivity due to lacking knowledge.

When Gramya |l project was initiated in 2015, he approached the project for support in improving his kiwi
orchard. Bhawan Singh and a few other farmers who were interested icukiwation were first sent for

cultivation training to Himachal Pradesh to address their problems and to link these farmers with university
professors and experienced kiwi farmers. Along with training, the project provided them support for
cultivatoni ke provi si on of irrigation facilities, pol yl
supporting kiwi plants, etc. and linking them to traders those who can provide inputs. Through Gramya, they

also received forward market linkage to those who parchase their produce as well as the kiwis are
purchased by the ABGC for value addition and turning into kiwi jam, pickle, chutney and squash. The
product is new and has not gained much market yet.

Bhawan Singh says nbef ofrugwas bf grade € and thérenwere heany jossesi t y ¢
too. After training, | have learnt the right cultivation [practices and, management of pest and diseases and
most importantly, current training practices due to which now we are producing Grade A fruitimgjo 0 | n
202021, the production of 140 gtls was achieved and net income of rupees 16,76,500 was generated.

Input Support

The prominent crops targeted for high value agriculture under the project were selected based on the area
covered in the watershegkgion and its production potential. To ensure varietal improvements for
productivity increase the project has provided farmers with input support through various avenues. The FIG,
FF and ABGC have supported the farmers through providing seeds, fertpiestisides and other technical
know-how of new and improved practices such as use of IPNdglhiapost, vermicompost, mulching, etc.

The project has helped establish backward linkages for the procurement of these sources includes seeds of
climate resiliefy locally suitable, high yielding varieties for sustainability of the project interventions.

Chain link fencing

Farmers in many hill areas are gradually quitting agriculture due to increasing incident of crop destruction

by wild animals. Farming is majgr sustenance farming, and whatever little farmers sow wild animals,
especially wild boars, monkeys or porcupines, destroy it. The destruction leads to crop losses which are
irrecoverable leading to many farmers in giving up farming and preferring toaverk | abour er s i n
fields instead of cultivating their own crop. To resolve the issue ofanamnal conflict, the project is

providing chain link fencing sold through the federations which would help in protection of farm lands. It

has been observetat the number of hectares of crops damaged has been dropping due to this provision.
The project has provideaP47 bundles of chain link i.e94,005 running meters of fence which has been

utilised to fence832.17ha area.
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Seedling cultivation

AgribusinessGrowth Centreshave been established throughout the project area which aentssfor

farmers to procure inputs at low cost. Along with providing seeds at a subsidized cost, ABGC, Thano under
PMU division has also set up a seedling nursery forigimy seedlings to interestédrmers Along with

utilizing their own poly house, the ABGC also contracts other farmers for growing seedlings of different
crops with a. buy back agreement, to sell further to member farmers and even to other line department

MambeerSingh is onesuch farmemith whom the ABGC has collaborated for the cultivation of onion
seedlings on a direct purchase agreement. The faameuhivatecbnion nurseryn the rabi season of 2021.
The ABGC has provided the farmer with seedhe price oRs.100 per kg. The farmer raises the nursery
seedlings in his own farm with his own inputs. Once the seedlings are ready, the ABGC is purcha8ing 40
day old seedlings dhe rate oiRs. 150 perkg. of seedling weightThese seedlings aferther soldat the

rate ofRs. 160 per kgto commercial nurseries, individuals and to Hweticulture department. Over all
MambeerSingh ha earnedRs. 2,79,500gross incomegrom raising onionnursey in one seasonthis
initiative of raising nursery lsacreates as good source of income for beneficiarieshiaraduration of time.

Promotion of new and improved technologies

Demonstrations are a particularly powerful method to train farmers who are not generally conversant in
understanding from readirdpcuments and pamphlets. The demonstrations showcased important practices

like mulching Use of solar insect raps, yellow sticky traps, bio compost, v@mposting, linesowing,

small scale mechanization like power tillers, powereders, deep ploughingtc.This has received good
response and adoption by the farmers in and around
and | e ar Dbuéing etle GohddIdpandemic when there were restrictions on travel and meeting with
farmers. Thalivisions created WhatsApp groups with farmers in different clusters. This helped them stay
connected with the farmers as well as provide guidance without having to personally visit. The WhatsApp
groups were also beneficial in peer learning for the farmers

Some of the improved thoologies and techniquesomoted
91 Pre harvesting techniques prometedrsery raising, line sowing, seed treatment, seed selection
1 Improved cultivation practicesulching, line sowing, poly house, seedlings raising in polyeism
IPNM
1 Post harvesting technigues prometegtading, packing, transportation, preservation, drying,
cleaning, and vacuum packaging
1 Modern farming equipmenpower tiller, high speed spray machine, millet thresher, paddy thresher

Details about theew and improved technologiggromoted by the project have been shared in the chapter
on Agriculture interventions.

Logistics support

The project has constructé@2.6 km of rural roads and 756 small bridges to help with logistics support for
the farmersThes interventions have helped with connectivity for the farmers to easily reach the markets.
Another innovative initiative was implemented in Thatyur division to install one mechanical and one
gravitational pull baserbpewaytrolleys to connect high altitédchill farms with roadsides in a cost and time
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effective manner. This initiative has been very helpful to farmers in saving the cost of transport of produce
which was previously doneith help of mules or manuébour It is also saving them time as earlthe
produce would take-6 hours to reach the roadside and is now done is a matter& Bnhutes.

Postharvest (Logistics) support to Farmers group

Devan and Ghansiillages in Thatyu division are engagedn commercial tomato farming since last 10
years.The farmers in the region produce tomatoes in the rangeG#250 tonnes eaclyear however, the
terrain of their villages which are remote and lack of connectivity to roadhadsgvese Bmitations in the
marketing of this produce hE neagstroacheadis situated ahat 3.0 kmfrom the villages and connected by

a steep kacha road traversed only on foot or by miiefe harvesting season, each farmer had to travel
around 2224 kmper day with his mule/horse to transport the harvest in an average of four rounds and in
each round, a of load 4 crates{@Dkg.) were transported by a mule/horse and it costed around 150 Rs. (i.e
Rs.37.5/crate or Rs. 1.6(..85/Kg.) Transportation Iases are high as the mules/horse have to go through
difficult uphill terrain of the region. Moreover, the time taken for transporting one quintal of produce take
around 45 minutes and one manés | abour.

To overcome this adversity,30 m longropeway was bilt to transport the produce from the farm to the
road head.The intervention was designed with an objective to achieve community participation and
community ownership. After finalizing the possible potential villages, the project team interacted with the
community/stakeholders about the possible interventions. After three rounds of community meeting at
different villages, a total 61 farmers of different villages were identified for formation of User groups; and
matters such as cash contribution, consimactoperation and maintenance issues were discuSted.
installation cost of the ropeway was approximafdy8.00 lakhs. The ropeway has a capacity to lift more
than one quintal at a time over the distance and it takes around 60 to 80 secondsApehange ofRs.
10/crate andRs.12 for small gunny bags is charged so 4 crates can now be transpoRsdfanstead of
Rs.150 by mules.

The FIG has alsestablishe@ grading and sorting centidjacent to the ropeway sifEBwo individualshave
beenemployed for operating the ropeway from each end. Training on operation and mainiependded
to these people so that minor repair work can be handled on site.

The project intervention had a positive impact on the livelihoods of the villagersnDéliansi and five

other villages are now able to transport their high valued crops (primarily tomatoes & mangoes) to the market
at Nainbagh using the ropeway built under the projdet.risk of damage to the produce caused due to slow
transportation aeduced because of faster transportation by the ropeway. The efforts and cost beared by the
farmers in rearing mule/horse is also now saved as ropeway is how the major means of transportation for the
seven villages. The ropeway has also enabled the faimgesting better prices for their produce.
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Adding value through food processing and postarvest handling

Value addition to produce especially when market demand is low and returns are diminished is a valuable
proposition for the farmers. Gramya Il hewgpported farmers with various traintngnd capacity building
interventions to adgostharvestvalue to their producdhe training of FIGs was done at a) at unit Level &

b) at division level. The training was given for Formation & Strengthening of &t@s$echnical knowhow on
AgribusinessAlso, workshops were conducted for various value addition processes such as making of pickles,
jams, squashes, bakery products, etc. The value addition activities are verywsmdor composed FIGs
allowing women he opportunity toearn an income independent of fixed working hours. Along with food
processingFIGs are also engaged in other gustvest value addition such as cleaning, sorting, grading and
packaging of produce. The Federations hire the FIGs forasharvest packaging of the produce as well as

for processing at the federatibor purchase the prepared products from the groups. This model helps the groups
earnasubstantial income through walgéourwithout having to invesh the capital costs.

Advisory services fomarketing

The project hassupported initiativesfor institution strengthening, organizing and conducting
demonstrations, formation of F#&t G.P. level, formation of Farmers Federation at cluster level and their
legalization, capaty building and skill upgradation of FIG and FF with respect to production and market
intelligence and linkage of FIG/ FF with Financial institutions to address to sustainability iE#seddGs

are also provided information fadentifying new opportuniés in crop productiorthrough providing
information about the improved varieties, improved crop technologies and development of crop plan for
each FIG/ G.P. for both irrigated and unirrigated are@rder to provide a thrust to the agribusiness, the
produces, and products under Graniyhare packed and marketed under the common brand name of
6Gramyashree6é. This brand has given an identity to
in out of state markets.

Marketing Linkagesand Brand Promotion

The project has successfufiyovidedforward market linkageand guiding federatiorte develop local and

outside markets for thsale of products.This not only help in sale of local products but also aids in

generating market demand and brdndlding of products besides building far mei
developing entrepreneurship skills in them.

The federations are currently selling their products at the following outlets
1 Two Gramyashree stores, Dehradun (one in WMD campus, one on Ragar R
Agribusiness Growth Centre Shama (Bageshwar division)
Agribusiness Growth Centre Thano (PMU Division)
Chaundkot Sahakarita outlet (Pauri Division)
Teelu Rauteli Sahakarita outlet (Pauri Division)
Agribusiness Growth Centre Khyarsi (Thatyur Division)
Kamal Ghati Gramya Swayatta Sahakarita oatetre(Uttarkashi Division)
Yamuna Ghati Gramya Swayatta Sahakarita oo#letre(Uttarkashi Division)
1 Kedar ganga Gramya Swayatta Sahakarita oceletre(Uttarkashi Division)
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In addition to these outletdye products are also sold to various local and out station shops. For example,
Thatyur division is selling their products to 18 shops locally in Thatyur, Suakholi, Mussoorie, Kempty,
Chamba, Nainbag area, 8 shops in Dehradun, 2 in Vikasnagar and 1 Eatdwani, Srinagar, Rishikesh

and also selling to stores in DeHCR. They have also establish®@B linkageand selling theroducts in

bulk to commercial units Kashipur, Selaqui, and Dehraditie.flagship products like mustard oil, millets,
pulses, pikles, millet cookies, naal badi, kidney beans are having good demand in nearby local market as
well as city like Dehradu& Delhi, etc.

The project has also taken concentrated efforts for the brand building of Gramyarsitheets through
billboard advetisementsradio jingles leaflets distributiond reach the general audiences and gain exposure
for the productsThe newly opene@Gramyashree outlein Rajpur Roada busy market area in Dehradun,
has got excellent responem customes in terms of inceasd footfall, repeat sales argteatertrust on
Gramyashree brand and products
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Gramyashree store Rajpur Road

The project opened the second exclusive Gramyashree outlet on Rajpur Road in September 2021. The first
outlet was opened 2015 and is locadtethe WMD campus. Rajpur road is busy market place in the city and

the purposeftenstore was to get more visibility for the Gramyashree projects. The store is located in a 250
sqg. ft.area with products on display. It is an inviting shop and boundttpepple to step in even of it is to

look at the products. All the federatidinem t{lg g%j‘gct divisions are supplying their products to this outlet.
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The store is open 7 days a week from 10 am to @mmirismanaged by a store manager wiarks on20%
share from the sale of products. The rent and other utilityazesturrently being covered by the project
however post project, these will be covered from the profits made from sale

Some of the most sold products at this store are mustard oil, apricot oil, garlic pickle, kidney beans, red rice,
barnyard millet, figer millet flour, multigrain flour, etc.

The averagenonthlysale of the storffom Sep 2021 to jan 2022 has b&157,000. Value wise, majority

of the sale was from mustard dNpricot oil and gehat dal (horse gramjllet cookies (10%) and barnyard

millet (10%). Value wise, majority of the sales is from mustard oil (8%), Apricoat oil (4%) and Gahat Dal
(3.5%).

Table 87: Details of sale for Gramyashree outlet, Rajpur road, Dehradun
Month Store salegRs)
Sep21 54,873
Oct21 74,008
Nov-21 57,718
Dec21 70,193
Jan22 29,520
Total 2,86,312

The store manager has expressed that the millets and pulses @we demand along with mustard oil.
There are many varieties of squash also avaitaidehe is hopeflbf their growing demand in the upcoming
summer season. The store also stocks atbeorative and gift items such as the aipan artefacts, bamboo
and ringal productbowever, the demand for these is low due to their ¢tmivever, these areff-farm
produwcts and intend to give the FIGs year round activities thus their inclusion in the product portfolio is
important.

Table 88: Details of sale for Gramyashree outlet in WMD campus, Dehradul
Year Annual sale Rs) |Average monthly sale(Rs)
20182019 1,56,598 13,050
20182019 62,079 5173
20192020 1,29,909 10,826
2026 2021 28,520 2,377
20212022 (till Jan) 45250 3,771
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Prior to the Covidl9 pandemic, the FIGs and FFs were also participating in exhibitions and Haat bazars.
Theseprovide a suitable platform to the farmers where they can directly deal with the end user of their
products and have one to one interaction with them helping them understand the customer demand, feedback,
and also assess the real worth for their prodirist lockdown, the number of exhibitions are reduced
however the FIGs and FFs participate whenever there is an opportunity. A recent exhibition was organized
at the Raj Bhavan, Dehradun on the occasion of Spring Festival. As a result of these exisibigiongyrth
Rs.80,000were made by the 4 participating FIGs. The participation at such platforms also provides a state
and natioawide exposure to the products and motivates the farmers to engage more enthusiastically.

Division No. Of Products sold Sale in(Rs) Number of
Exhibitions Participants
Bageshwar 7 Kiwi Jam, Kiwi Chutney; Kiwi Fruit, 1,92,231 82

Kiwi Candy, Kiwi Squash Hilly Jadi
Buti (medicinal and momatic
produce)RingaalProduct, Rajna,
Finger millet flour, Bhangjeera,
Bhangdana, Ginger powdehili
pickle, Mango Pickle Methi Pickle
Garlic Pickle Ginger pickle Honey,
Roli, Nimbu Chukh

Vikasnagar 8 Rajma,Urd,Walnut,Mandua Flour, 26,345 96
Maize Flour
Almora 8 Certified SeedsTurmeric, 6,44,885 107

Amaranthus, Finger Milletd8amboo
Hot Case Moong Dal Nuggets,
Bamboo Lamp, Coriander Powder,
Turmeric powder, Chilli powder,
Black soyabean, Marigold flower

PMU 6 Vermi compost, Sedidgs, Naal Badi, 1,39,000 53
Mandua biscuitsArse,Madua Atta,
JakhyaRajma,Urad,JhangoratHaldi
Powder Kala JeeraMirch Powder,
Dhaniya PowdeiRajma,Gahat,Tor
dal

Pithoragarh 7 Maduwa flour Lentil, Soyabean 9,477 6
RamdanaTurmeric Coriandey
Cumin, Chilli, Malta juice

Rudraprayag 6 Choulawai &Ramdana laddurd, 10910 15
soybeanMaduwa Ginger powder
Gahat

Pauri 8 French bearGarlic, SoyabeanBlack 48,960 26
Gram GahatRed Chilli Ghee Pea,
Jhangora

Uttarkashi 5 Red Rice, Fingemillet flour, black 25741 7
soyabean, gahat

Thatyur 9 Mustard Oil, Herbal Holi Colors, 56,147 56
Burans Squash, Malta Squash, Mint
squash, Apricot oil, sesame oil, Fing
millet flour, Gahat, Jhangora,

Integration with e-channels

For the sale of pragts, in addition to their sale outletegtfederations also have presence on Facebook
Instagranfor the promotion and marketing of their produatsl also take orders via WhatsAppe outlets

are all well seup, their records are being maintained podyn They also have facilities for accepting online
payments and payments through money wallet apps like PhonePe, Google Pay, Paytm etc.
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PMU Dehradun has also sgp an online ordering website for the sale of their products
( )g The Gramyashree store in Dehradun has also launched their website
for the online sale of products.

<« G @ gramyashree.n

Enjoy The =
Taste Of Nutritious X
Farm Fresh Pulses 3:1";’;

FREE SHIPPING 24 X 7 SERVICE EASY RETURN ONLINE SUPPORT — ONLINE PAYMENT
‘ 3 iy =

https://gramyashree.infindex.php/shop/.

Till Nov 2021, the federatiornisave sold pducts wortiRs.9.68 million from the outlets at the federations.
Along with this the federations have also made sales virgth.22 millionfrom sale to othenon-project
outletsin and outside the state.

Gramyashree App

A real time reporting tool irthe form of a mobile applicationGramyashree Mobile Apas also been
developed to facilitate the marketing linkages through online marketing system. The mobile app has been
pivotal in empowering the FIGs by direct selling of their harvested prodweatiors through Agribusiness
Support Organization (ABSO). It supports the FIG to collect the production data through mobile App and
create a structured database of the produce link between FIGs (seller) and vendors (buyers) at WMD level.
Detailed productin details, crop wise and season wise across all Divisions can be accessed through this app.

As theTable91 belowshows, the total sale achieved by GramyashrBs.is.69million. The mobile app is

real time business intelligence and the number of salesborate its success. Otlspecialtyof app is that

it works in remote areas, and low bandwidth environments. It reduces the operation cost and has better
forecasting accuracy and yield management. Further, it ensures premium for certified farmsitesnmod

and has efficiently increased internal control. Gramyashree Mobile App includes details pertaining to FIGs
including Production details, Crop Details, Vendor Detalils, etc.

Division Sale through Sale through Sale to other outlets
Gramyashree App Gramyashree outlets (non-project)
(Rs.million) (Rs.million) (Rs.million)
Bageshwar 3.25 6.98 0.45
Vikasnagar 0 0.12 1.25
Almora 0 0.38 0.84
PMU 7.13 13.55 5.92
Pithoragarh 0 11.1 2.26
Rudrapayag 0 3.2 0
Pauri 0 36.3 2.63
Uttarkashi 1.36 0.76 0.04
Thatyur 9.14 35.08 29.53
Total 20.88 107.47 42.92
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http://www.malkotiuttarakhand.org/
http://www.gramyashree.in/

The Impact of Gramyashree mobile application include;
a) Vendors/Buyers registeredill Jan2022, the app has registered 309 vendors/buyers

b) Farmers registered in Gramyashree mobileiapp) Jan202, 7729farmers in715FIGs have been
registered across all Divisions.

Marketing Studies undertaken
The project hagrom time to time, undertakestudies for improving the value chain processes and marketing
efforts. Some of these are enlisted below.

Developing a narketing strategy

The objective of the study was twild aretail sale strategyhat federations could utiliséor the
marketing of thig products under the Gramyashree brarttk strateggleveloped by the studgcusel

on retailing of the commodities by usirggcombination of physical stores, B2B marketing, B2C
marketing aneé-commerce platfors

i. A Business to Customer (B2C) strateginvolves the primary producer placing their products
at supermarkets, kirana and other provision stores to sell to custmssesion local demand
analysis.

ii. Businessto-Business (B2B) strategyinvolves transaction of the products using a fixed
contract beveen the primary producer and other businessesghbulk-wholesaling contracts
with nearby hospitals, government canteens and hostelandssther such organisations.

iii.  TheE-commerce marketing strategyinvolves setting up an online store on golaform like
Amazon, to sell productsThe products to be sold online are to be selectawiucting
marketing evaluation of the products, packaging and delsystems.

iv.  TheBrick & mortar store strategy involves setting up a physical store location by the anm
producer to sell only their producttore are to set up in commercially viable location to ensure
high footfalls.

Formation of an Apex Institutions

A study was conducted to assée viability of forming and Apex level marketing institution foet
governing of theFarmer Federations formed undéramya Il The studyanalysed the roles and
responsibilities that this Apex level institution would need to fulfil and pteposed a methodology
for its forming formation.

It was proposed that thpex institutionwould act aghe centrabodyfor coordination and marketing
purposesndprovide support to the farmer federation through facilitation of policy advocacy initiatives,
market linkages and joint ownership initiatives. Additionally, the insbitutan provide technical
assistance to farmers and undertake activities to diversify businesses. The key functions of an Apex
institution are as follows:

Filling need gaps and providing customized services

Creating a selhelp promotion system

Establishgrowthcentresand district and state levels

Processing and value chain addition

Standardization, Quality Control and Branding

Up Scaling and Collective Actions beyond a cluster
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However, due to slow down of activities during the ceifdlockdown, this pyposed Apex level
institution could not be formalised. In lieu of it, the Khyarsi ABGC, which is one of the first ABGC
made function through the project, has taken up the responsibilities sioniteat tenvisaged for the
Apex body. Details of the same lealveen share in the section further.
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Value Chain study of major crops

A study was undertaketio analysethe competitiveness @fight major value chains supported by the
project on the basis of various factofihe identify eight value chainmclude Turmeric, Tomato,
Ginger, Capsicum, Kidney Beans, Kiwi, Barnyard Millet ad Rawl their profitability was analysed
in terms of processing done at ABGC level.

The value chain analysis was carried using quantitative research techniques for collectianRdtda

from both primary & secondary sources was be collecteglyzedand presented in the de¢ocused

group discussions were conducted with farmers and project staff in different districts. The discussions
for the assessment were conducted usiregrastructured questionnaire, which was structured around
specific parameters. This also included combining epeted discussions with farmers on certain
topics such as challenges faced in production, government support availed, etc.

Kiwi Value chain analysis
A value chain analysis was undertaken specifically for the kiwi prgtiuction inin Kapkot Tehsil of
Bageshwar districiThe analysis helped to identify the gaps in kiwi production and limitations of farmers
that were keeping them from commergebduction of kiwi in a profitable manner. The main issues that the
farmers faced were,
1 Unavailability of good quality kiwi saplings
9 High cost in orchard plantation and maintenance in staking of plants, training pruning, irrigation
facilities, etc.
1 Low production and por quality of fruitscoupled withhigh packaging costnd high transportation
was earning a very low profit margin for farmers.
1 Absence of cold storage facilities for storage of fruit insgfdson leading to poor market rates
9 Lack of markéing to sale processed kiwi fruit products such as jamgney, squash, etc.

Keeping these inefficiencies in mind, agriculture marketing Value Chain was created in Bageshwar to
address the transportation issues and find buyers that could pay be¢tdoppimduce to the farmers. The
following interventions were undertaken to realise this:

91 In order to sell the produce at good rates-ipalig, it was important to upgrade the product
packaging. Accordingly, packaging boxes were upgraded té4yycorugated boxes with trays
that could carry 30 pieces in one boMie boxes had Gramya stickers on them as brand
identification. These boxes helped in reducing the in transit damageper&@htas compared to
previous year when 2ply boxes were used ordnigre sent in crates with no packaging.

1 Secondy, the project explored theorrect target market and buyers for the farmers. An intensive
primary research was conducted to understand the best buyers and maximum benefit for the farmers.
Based on the findigs, bcal Mands such as Haldwani, Dehradun & Bareillyere found to be a
suitablemarket for small farmess the quantity grown can be easily procured and the transportation
cost is lessSecond lucrative market are theutique shops/sellers based in lb&Vho purchase
Himalayan fruits in quantitiesf 100-150 kgs which can be easily supplied by the farmers who
produce insmall quantitiesThe projectfarmers produce was sold Rt. 180 per kg to boutique
buyers in Delhi.

1 Third intervention was to work dhe postharvest strategy for getting better returns from processed
products. The structure of SHGs was effectively leveraged and top processed food trainers were
roped in to deliver trainings for the growth centre workers to upgrade the quality of {gradtinc
standardized recipes and appropriate processes. Products like dehydrated or dried kiwi and kiwi
candies were added in addition to chutneys, jams and squash of better quality that before. The
packaging of the products was alsgroved to get good anket visibility.

As a result of project interventionsigtfarmers were able to transport thepduce was transportedRs$.5
per kgfrom Sama to Haldwarinstead ofRs.8 per kg prior to the interventiofhe cost of packaging was
also reduced tRs.30per boxthat too with an upgradedply/4ply corrugated boxesith trays.The produce
was sold aRs.180 per Kg in Covid19 scenario market being unfavourable and in low demand.
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12.2 Impacts

Increased potential for income generation

There has been an inase in productivity of the targeted crops owing to extensive demonstration activities
carried out in the region, availability of irrigation, varietal changes and integrated crop management. The
percentage increase in productivity at midterm of irrigateg<ivas 37.2 and in case of rainfed crops 27.2
percentage point increase. During fimal impact assessmerthe produdvity of irrigated crops increased

by 60 percent and that of rainfed cropg 33 percentin comparison to the productivity documentdd a
baseline evaluation. The achieved productivity and consequent marketable surplus for the crops has been
assessed through an evaluation of the FIGs and share ofisrgais production escalation.

A sample analysis of the FIGs has shown that 109 Fi are engaged in collective production and
marketing traded in 321 T of produce (including cereals, pulses, vegetables, spices) during one year (2019
20) equivalent t@ tons per FIGTable @). The marketable surplus of the crops i.e., volume solé Nz

is at 7080 percentfor most crops. Farmers either prefer to sell the remaining produce in local markets or
keep it for seHconsumption. It has also been seen that the volumes sold through FIGs are not very high as
compared to the areas under theocibhus, there is immense scope there for the farmers to utilize the FIG
and Federation markets for the sale of their produce. Also, it has been observed that majority of the FIGs
sell vegetables through the FIG platform. The platform can be utilizetidasale of agriculture crops as

well.

Crops Project area | % share of Current Current Potential Potential
under the the project | Marketed earnings | Marketable | earnings
crop area in the qty (Rs. Surplus (Rs.
(202021) state (tons)” million )™ (tons)™" million )#
Ginger 1946 38.45 1.38 8.96 229.04 1488.79
Turmeric 2224 125.72 1.09 2.72 203.94 509.85
Garlic 3,242 154.97 78.48 667.11 225.32 1915.21
Maize 2680 21.78 0.19 0.35 39.66 71.40
Wheat 4439 4.08 24.31 48.62 80.35 160.69
Rice 4102 5.15 42.04 58.86 40.61 56.85
Finger Millet 6393 8.66 15.24 38.11 93.34 233.35
Barnyard Millet 2641 7.02 14.77 29.54 33.80 67.61
Tomato 1390 14.85 11.49 28.73 177.64 44411
Capsicum 2289 81.54 4.06 8.12 14924 298.49
Cauliflower 2958 87.85 92.61 111.13 356.14 890.36
Cabbage 899 13.09 3.04 9.13 120.11 360.32
Green Pea 2680 19.86 4.37 26.24 201.00 1206.00
Mustard/Rapeseed 1668 20.62 1.29 10.32 12.68 101.41
Black Soyabean 1668 25.23 12.16 48.64 14.18 56.71
Horse gram 2641 25.19 14.58 182.27 21.39 267.40
Total 43,860 654.06 321.11 1278.85 1998.45 8128.55

*based on agriculture and horticulture department data-2019

**hased on 20120 data forl09 FIGs

***calculated based oanalysis oproductivity and area under the crops in project €6a021)
#calculated based @verage market prices of 262Q and projecarea under the cro202021)

The above analysis Table92 also shows the pential for theproject aredo improve its agriculture and
horticulture growtlbased on current cropping pattern and market ptiicée practicesind cropping pattern
arefollowed throughout theroject areathere is a potential fa turnover oRs.8128 million. This shows

that with proper planning and implementation of new and improved technologies, the state has immense
scope for the expansion of the agriculture & horticulture activities and ensure a sustainable increase in the
farmersdéd i ncome.
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Impact of value addition and market initiative

Adding value to agricultural products beyond the farm gives farmers several times the economic benefit that
that of agricultural production alone.o we v e r producers receive a very
price than the food processors, especially processors who produce brand namdateswsr, with the
involvement of federations which are a farmer run institution and not a commercial business, it has made
possible to give farmers a higher share fronctten s u nagee 6 s

Barnyard milletis purchased from farmers Bt.20 per kg by the federations. The produce is raw and after
cleaning sorting, grading, there is gercentioss in weight for the final produce. The cleaning & sorting
cost isRs. 2 per lg and the packaging coBs. 5 per kg. The product is sold Ris. 90 per kg to the
retailers/traders who in turn sell the produdRat110 per kg. In this scenario, the percentage share of the
far mer 6Rs.6@perceatgh ii Ise t hat ardinist2hpercentr ader 6s m

The federations are an independent entity and the profits made by the federation are not transferred to the
farmer in terms of value as federation profits are shared only among shareholders. However, the federations
have helped farmsrget more value to their produce with lesser effdttey are able to sell their produce
through FIGs and to Federations which has saved them thpdrizansd marketing costs. Having an assured
market in the vicinity has also made them less vulneralifeet ups and down of traditional mandis. While

more than 7@ercenif the farmers still depend on these traditional mandis and the middle men for the sale
of their produce, the new marketing initiatives that have startddrthe project especially thigri Business

Growth Centre havstarteda new trend whe farmers feel more empowered and more in control of the
prices. For example, the rate of finger millet w&s. 12-13 in the open markets while the federation
purchased the sameRs.25 from the famers during 202@1. Both farmers as well as farmers were able

to save their time, money and effort of selling/purchasing from the mandi.

Another lucrative avenue thiie project hadrought forth to the farmers is that of seed produciibnough
seedproduction, farmerareable to get morealue for their produce than consumable produce by following
a few extra practices. For examptertified seeds of garlic are soldR&.150 per kg and Foundation seeds
are sold aRs. 250 per kg as again&s. 70-80 per kg for food quality garlicThis is an 86100 percent
increase in the earnings of the farmers.

Improvement in supply chain dynamics of selected commodities

There are only 10 growttentrein the project area as of now, therefore it is not feaéivlall the farmers

in the project areas to sell the produce through the federations considering the limitations of time, distance
and perishability of the producBut the project has helped to change the supply change dynamics in the
project areas. Whel the local markets and mandis are still the preferred markets for vegetables and other
perishable items, farmers are looking at federations as primary buyers for theristiable produce and
produce that gains more value with value addition. Farmemalssable to get better rates as they are able

to negotiate prices with the federations.

Market penetration of new brands promoted
The visit to the ABGC outlets and stores across
divisions has brought forward the crucieedfor brand
management a@h maintaining uniform quality acros:
locations. The products produced by the ABGC are sd
under the Gramyashree brand throughout the project g
andthere has been a slow and steady increase in the &
recognition andappreciabn of quality. All the food
products sold by the Fedéimms are made under a FSSA
licenseand guidelineshoweversince the production is = -
decentralisedthe taste andjuality of products is natiniform. For example, plckles are belng made by all
thefederations involved in vaduaddition but each federation follows a recipe traditional to their local region
and the final product idifferent in taste. It will be beneficial to market these as individual products
highlighting thedifferenttaste, qualityinherent to the local regin. Eachgrowth centreis alsousing their

own packaging desigrf.o create a high brand recall valiiejs important to keem uniformbranding
throughoutand efforts on the same may be directed accordingly in the future.
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The products are currently beiagldunder the Gramyashree bramidhe Gramyashree outlets in Dehradun
and some other outlets across the sktan the evaluation of the Gramyashree outletgas observed that
brand awareness the products is steadily increasing and there areatgupechases. However, the brand
recognition is not very high in customers that are not aware of the Sarget more brand visibility for the
productsand increase their commercial valitds important to present theima wiform taste, quality and
packaging and implement aniform branding strategyhich will be instrumental in achieving this brand
recognition for the Gramyashree products.

12.3 Conclusion

The agribusiness component of the Gramya 2 project was envigagadourag@aggregation of farmers

into FIGs to allow for collective marketing andurther formation of Farmer Federations for the
collectivisationand management of F&ndto explore marketing opportunitidsr better positioning and
marketing of the fresh as well as processed prodimeever, over the course of the project, it soon became
evident that the production levels of agricultural produce had increapedentially more theanticipated.

The project als successfully aggregated over 10,000 farmers into FIGs by the thirdggeastaa target of

6,000 resulting in the need of focused efforts to provide marketing support to the increased volume of
production. Thus, the Agribusiness component became an importarfor the project and the project
interventions were accordinglygmned for the growing mieeting and value addition needs of the farmers.

As part of these effat agribusiness interventions under the project have helped promote value chain
addition through formation and capacity building of FIGs and their consolidiatio Farmer Federations

(FF). A clusterbased approach was adopted and farmers were encouraged to undertake activities in a cluster
of two or three villages to achieve economies of scale and develop compact supplyldteapreject has
connected 17,48&rmers through 1488 FIGs and the groups have been provided extensive capacity building
training to be able to function as per group governance ndimsvolume of produce marketed by the FIG

in comparison to the total production of the member farmessri&gercent at the beginning which has risen

to 82 percent at the end of the project. Additionally, the value of produce marketed by the FIG increased
each year at the rate of 100 percentage except in year@2@iBnarily because of the Covi® panderic.

The project has also promoted the diversification through adoption of floriculture, horticulture and medicinal
plants to gain commercial advantage for the farmers. Moringa, strawberry, kiwi, coloured capsicums,
zucchini, broccoli, etc. are some of gm@moted cropsA total of 21 FF have been formed till Nov 2021.

The progress with respect to ssifstainability of the federations has exceeded the targetolume of
marketable produce has increased multifold.

In addition to the planned efforts fanarketing and value addition, the project has establidted
Agribusiness Growth Centres (ABG®hich are managed by federations in areas of high produasBBC

are inclusive centres that support the farmers in exploring, developing, processing, makketiviedge

sharing, information dissemination and financing of the bulk farm produce from the village cllistzes.

are 6341 members from the 556 FIGs linked to the 10 growth centres. The growth centres provide input and
output support facilities to éhfarmers in the nearby village cluster. The following common facilities
provided to the farmers;

iX. Input delivery providing high yielding varieties of seeds, fertilizers, insecticides, and pesticides.
X.  Animal health vaccination and A.l. facility.
Xi. Farm maciery bank/custom hiring of equipment

Xii. Advisory services to the farmers regarding value chain development.

Xiii. Enhancement in the skills of the farmers through trainings and orientation Programs

Xiv. Facilitating market linkages throughngarketing and networking
xv.  To create a platform to provide service providers for logistic support.
XVi. Grading and packaging services and other-pastest value addition services

The productcreated by the FIGs and federatians e mar ket ed wunder the &6Gr amy
outlets at the federation as well as sold to other shops in the areas and in nearby towns aBeveitas.

marketing linkages have been established with retailers, bulk buyers and indudaé@litate the sale of

the produce in profitable rates alonghnd project operated stores across the 9 divisibhs.federations

also have presence on Facebook, Instagram for the promotion and marketing of their products and also take
orders via WhatsAppnd the website www.gramyashreeTiney also have faciliteefor accepting online

payments and payments through money wallet apps like PhonePe, Google Pay, Paytm etc.
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13. Animal Husbandry

Uttarakhand is well endowed with a variety of livesttik& cattle, buffalo, goat and poultry. However, large
populations andolw productivityacross all species are the hallmarksmmifmal husbandry in Uttarakhand

Cattle are the most popular and so preponderant species. Livestock production in Uttarakhand is the
endeavour of the margihamalland landlestarmers;and takes plce in millions of small holdings scattered
across the state. The dominant farming system is mixedligegpock farming. Individual livestock
holdings are small (2 or 3 animals), often made up of a mix of different species, the combination made up
invariably of cattle(cow, buffalo) and goat. Sheep are held in larger flocks efLl&Gnimals along with a

few goats in some cases, except by the tribal and nomads where flocks are much larp@d{1iteep,

goats or both) and migratory (summer grazing iralpée pastures in the upper reaches).

The distributiorof livestock is equitable, almost 80 per centadél animals ofll species are owned by the
marginal farmersA muchsmaller percentage held by the small farmers. Landless rural households ow
milch animals where milk marketing infrastructure exists and indigenous poultry, often, for supporting
family nutrition. The livestocksector provides much needed supplementary income to these households
which is more equitably distributed compared tmime from land. However, prevailing ndescript breeds

of animals, short supply of quality green fodder, lack of adequate health care facilities and poor management
practices are the major problems, hampering the growth and sustainaltiléyivéstocksector in the state.

Taking this into cognizance, the Livestock component of the project envisaged to improve the genetic
potential of the local nedescript animals along with enhancement of quality feed and forage production
and encouraging stall feedjrpracticego reduce livestock pressure time forest. The objectives dhe
livestock component envisaged un@amyall are as follows

1. To improve the productivity of livestock by upgrading local animals and better feeding and
management practices, inding health care.

2. To reduce the livestock pressure on the fragile land by reducing the extent of open grazing and
encouraging stall feeding for livestock.

To improve the contribution dhelivestock sector to natural resource management in the project.

To finally improve the livelihood of the people of the project area.

13.1 Interventions Undertaken

To attain the objectives of the livestock component the following activities haveubdertaken in the
project area:

1. Breed Improvement Program:
* Establisiment of Natural Breeding Centres (NBCs)
* PararetCentres
* Mass Al withordinary andsex-sorted semen.

2. Fodder Production Program:
* Demonstration obn-farm fodder crops (fodder minikit distribution)
* Napier crop border plantation in agriculture diéunds.
* Forage rowplantation.

3. Livestock Health Care Program:
*  Organize animdhealth care camps

4. Stall Feeding Program:
*  Construction ofinimal shelters/shednangers and Chari

5. Others livestock income generation activities
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Livestock breedng program

Livestockbreeding is one of the most important interventions of the project for the genetic improvement of
nondescript, low producing cattle, buffaloes ayuhtsand for maximizing their lifetime production through
scientific rearing. Underts livestock breeding program, the project supported activities like (i) Natural
breeding through establishing Natural Breeding Centres (NBC), (ii) Artificial Insemination through Paravet
and (iii) Mass Artificial Insemination in Technical collaborationthwJLDB.

Livestock Improvement Unit Progress till Endline
Natural Breeding Centres No. 1132(332Milch animals and 800
Bucks)
Paravets trained (Al service) No. 44
Mass Al service No. 2100
Fertility Management Camps No. 1210

Natural Breeding Centres (Milch animals) & Goat
Natural breeding is one of the preferred options of breed improver
of local nondescript milch (cattle and buffaloes) animals with bulls
high genetic merit. The project has established NBCs at strat
locations covering-% revenue villages in a cluster keeping in view
breeding population in the area. For cattle breedirggsbredulls of |
Jersey, Holstein Friesian and indigenous Red Sindhi have |
procured and distributed among the beneficiasadected for running
the NBC, while Murrah breed bulls have been provided for breedin
buffaloes. The bucks of Beetal, Barbari and Sirohi breeds
distributed for breed improvement of local goats. Cow and buffalo b
were procured under the guidance and in coordinatitim ULDB,
while bucks were purchased directly from ICAR farm, Makdoo
Mathura. A total of 332 NBC (cattle & buffalo) and 8§6atsNBC
were established till endline against the end project target of 180

Livestock Details Total no. of NBC Total no. of Total no. of % Success
covering progenies Rate
(Endline) (Endline)
Buffalo Bull (Murrah) 250 15500 10300 66.45
Cow Bull (Red Sindhi) 82 1537 780 50.75
*Bucks (Barbari, Sirohi, 800 22300 18000 80.72
Beetal)
1132

Note: The figures given in th€able 93 related to no. of NBCs, no. of coverings and no. of progenies for
both milch animals and goats are the sum of No. of coverings undertaken by the project ald anim
husbandry department in convergert@00 Goat NBC includes 42 Stud Bucks provided exclusively for the
breeding purpose antihe rest 758 bucks thatomewith Goat rearing units (4 Doe 1 Buck) provided to

VG members as well as stud bucks added byrtinesh husbandry department under convergence.

The caretaker of NBC has been selected by the villagers based on their wealth ranking. The NBCs were
initially provided with bull shelter along with bearing the cost of transportation, insurance of the bl and
bags of compounded feed starter. The NBCs levy a charge from the livestock owners for the covering in two
parts one at the time of covering and one at when the calf is born. This initiative has become a good income
generation activityor the beneficiay farmers who are taking care of the bulls.
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Natural Breeding Centre asa source of income

Beneficiary: Dev Singh
Location: Dhaspad, Almora division

Dev Singh of village Dhaspad under Almora division is a landless farmer. In 2019, he was pro\nded wit
bull to set up a Natural Breeding Centre agiaomegeneratingctivity. The beneficiary was provided with

a cattle shed for the bull and insurance. He was also prowitle@ starter feed until the provision would
start making money for him. The teficiary chargefks 1500 for every calf borrRs. 200 at the time of
coverage antherestRs.1300 wherthe calf is born. At the time of visithis NBC had yielded 56 calves
and had a net saving of Rs. 84,00Q iyears.

Natural breeding haanadvartage over Al in that it can reduce the need for heat detection, which is one of
the biggest challenges in hill cattle and it has been perceived that it has increased the rate of conception
considerably. In some places, improved female claves born ous @rthngement would yield better and

fetch more money to the farmers.

Establishment of Paravet Centres for Artificial Insemination (Al) & Veterinary Services:

The project undertook rural extension services like Al and minor veterinary service foodkest
development i comparatively inaccessible area and where the Animal husbandry department is unable to
provide the services regularly. These services are being provided with the help of Paravets, local educated
(minimum selection qualification is TGstd. pass) and unemployed youth, who have been selected at GP
level.

These Paravets were trained for four months in A.l. and minor veterinary services at U.L.D.B. training centre
and were equipped with LN2 container and Al Kits through project fundth#iesuccessful completion of

the training. These Paravets extend their services at 15 to 20 village clusters and charge$3 p800
insemination and Rs. 100 for Pregnancy Diagnosis from cattle and buffalo owner. The service of these
Paravets is alsared by the line department for vaccination and other minor veterinary services. The project
has trained 44 Paravets and equipped them to run Paravet Centres across all project divisions.

Livestock Details Total no. of coverings | Total no. of Progenies % Success Rate
Buffaloes 2835 1667 58.81
Cows 6909 3648 52.8

The progress of Paravet centhesbeen represented the aboveTable94. Paravets have performe@25
coverings in bffaloes witha59 percent success rate yielding a total of 1667 progenitde dase of cows

the success rate was 53 percent, yieldifgfi& improved progenies after performin@@ coverings.
Artificial insemination through Paravet services has detnatesl that it isnappropriate, cheapest way of
doing breed improvement aedisuringeffective use of high genetic merit bull semen. Sectoral sample data
of final impact assessment tmetype of service received suggests that extension services atatsteps

of the cattle ownehaveachieved good coverage among beneficiaries.

General Animal = First aid servicesta

Service Insemination Vaccination Deworming Health doorstep
Percentage 74.7 70.2 80.5 82 60.4
beneficiaries

Other rural extension services like training in heat detection, pregnancy diagnosis, along with Al have also
been improved considerably. Timely detection of heat and insemination at right snreshiéted ina
decrease in service period and consequently shorter inter calving period. Timely diagnosis of pregnancy has
reduced the cost of keeping Apregnant animals. The money, feed, concentrate etc. can be used only for
good animals with higher peoductive and productive returns. This intervention againalased local

youthto earn through providing Al and minor veterinagrvicesn the community.
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Gainful Employment Through Paravet Services
Beneficiary Name: Dhan Singh
Location: Almora diision

Shree Dhan Singh an unemployed graduate got training in Paravet services, supported by Gramya Il, Almora
Division. He extends his services in aboutl®village clusters anchargedRs. 308350 per insemination

and Rs. 100 for PD from cattle and fald owners His serviceis also hired by the line department for
vaccination and other miner veterinary services. The records he maintains at his Paravet Centres shows that
the total no. of insemination carried by him was 270 (both cattle and buffalo edinception rate of 52

percent, as is reflected from his pregnancy diagnosis data. In addition to this, he extends his services in the
field of postpartum management to the cattle owner along with heat detection and PD. His charged services
to the livestock owner fetch him R§5006000 per month on an average. This intervention agaialloaged

local youthto earn through providing Al and minor veterinagrvicesn the community.

Mass Artificial Insemination through technical collaboration with ULD B:

Poor reproductive efficiency among these local animals is the largest single cause of losses to the farmers
and hence, dairy activity is still taken as an auxiliary chore rather than arpadiitg enterprise. Artificial
insemination is an importanbdl to infuse new and improved genetics into the herd. Recent advances in
estrus synchronization protocols and fixede Al techniques have increased the number of cows that can

be bred during a shorter period.

Following are the advantages of heat syonlzation and mass insemination techniques:

9 Ensures timely Al service in a group of animals in one single visit of expert inseminator saving of
time, fuel & skilled manpower.

1 No needfor proper heat detection by the cattle owner, which ultimately saeesxipected losses
which occurs due to error in heat detection.

9 It reduces the losses due to anestrus & repeat breeding.

1 Timely insemination decreases the cattle dry period

1 Improvement of the breeds by the insemination with quality semen.

The applicatin of timedAl can improve reproductive efficiency in dairy cattle but if proper levels of
nutrition, body condition and health are not maintained, the program is likely to fail. Improvement in
facilities and management may be necessary before implementirggtrus synchronization program.
Keeping the constraints in view the mass artificial insemination programs were started in the yd#& 2017
in collaboration with the ULDB in selected villagestbhé Pauri and Purola division. Under this mass A.l.
progran, breeding animals ia cluster are induced to heat by the process of heat synchronization and
ovulation through hormonal therapy. This is followed by the mass Al of the calteatrwith ordinary as

well as female sorted sexed semen.

Details of coveings and progeny yielded out of mass Al program of the project with ordinary as eeX as
sortedsemen have been given below. Tirable96 suggests that Mass Al with ordinary semen among 362
cattle, 168 (89M & 78-F) were obtained with a 46.1 percensatcess rate (success rate was 44 percent at
midterm). The result on Mass Al wilexsortedsemen shows that244 female calveof improved breesl

were born out of 200 coveringsa46.1 percent success rate.

Mass Al Details Total no of covering Total no progenies % Success Rate
Al with ordinary semen 362 89 (M) & 78 (F) 46.13
Al with Sex sorted semen 2100 1244 59.2

Results of Livestock Breeding Program

Initial improvement by crossbreeding afmdescript cows and buffaloes through NBC, Mass Al and Paravet
Centres has been represented inTthlele 97 given below. These initiatives have yielded a total number of
9,286 (5174 buffaloes & 412 cows)improved Breedable Animals Out of total F1 fema progenies
born, 369 (193 buffaloes & 176 cows) have become the first calver and 1255 (602els@ffal3 cows)

have attained pregnancy. Howevei7, 7D F1 generation female progenie${2 buffalo & 1258 cow) are
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nonpregnant heifers and®¥8 (2341 buffalo & 1,637 cows) are nearing puberty. Whereas Goat NBCs so
far have yielded 313 improved progenies,366 malegoatsborn have attaineskrviceablebuck age group,
1,785 female goatdorn have reached puberty (doe) dneremaining 2172 are at thelifferent growth
stages (kids).

Progeny No. of No. of No. of No. of No. of Total No. of
Details Female calves | heifers (F1 | pregnant | first calvers | pregnant Improved
nearing Gen.) heifers (F1 | (F1 Gen.) | animals (F2  breedable
Puberty Gen.) gen) animals
Buffalo 2341 1512 602 193 526 5174
Cow 1637 1258 653 176 388 4112
Total 3978 2770 1255 369 914 9286
Progeny Details Kids | Doe (Reached Puberty Buck (Serviceable) Total
Goat 2172 1785 1356 5313

As it is evident from thelmve data that these improved female claves have started being recrtlited in
production group, the animal owner would haveadditionalmilk yield of 50 litres per animal per year
reduce the age at first calving from-18 months, 4 months less drperiod etc. apart from the use of
infrastructure facilities developed during the project period. The actual increase in milk production across
all divisions duedo the improvement in the genetic potential of the low producing milch animals.

Livestock heath care program

Animal health care activity is one of the components envisaged by the project for the enhancement of milk
production and to reduce the farmersd | osses by wa
project has organized senal health camps throughe project team (lvestock ExtensiorOfficers) and

paravet centres established under the project. Attempts have also been made for the reduction in infertility

of the livestock anthespreading of awareness among cattle ownwratahe best practices of cattle rearing

like proper nutrition and vaccination against contagious diseases.

During the camp, vaccination of different diseases like FMD, BQ, HS ware carried out and sick animals
were treated. Medicines and minemaiktureswere also provided to the livestock owners for managing the
health of their animals. The project has organized 1210 livestock health camps. Veterinary services like
pregnancy diagnosis, vaccination and animal first aid service were 1823, 6950 and #®8awe of
buffaloesand 5198, 8159 and 5046 respectivelthiacase of cows:

Livestock Details No. of beneficiaries
No of Diagnosis at 3| No. of Vaccinations dne | No. of First aid Veterinarian
months Pregnancy services given
Buffalo 1823 6950 2098
Cow 5198 8159 5046

Managingthe good health of livestock hasdirect bearing on the economic return from this sector. The
health camps have helped the livestock owners in kedgpmgyood health of the animals with better
economic returs Deworming, Vaccination, treatment of sfgstile animals and veterinary aid etc. helped
in saving energy, time and money in treating affected animals.

Fodder production program

The productionpatential of crossbred animals can be exploited only if the availability of quality green
fodder, especially leguminous crops is maintained round the year. Green fodder #messtgrply of
nutrients for dairy animals, agstvery highly palatable and dégtible and thereby attributesthe increased
milk production ata reduced costShortage of feed and fodder supply is a crucial contributor to the low
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productive capacity of livestock production in Uttarakhand. Due to the scattered and fragmented land
holdings, and poor irrigation facilities, the practice of growing conventional fodder cropgricultural

land is not in practice in the hilly region of the state. Most of the fodder needs are met from natural grasses
growing on individual ocommunityownedfallow lands. The other sources of fodder/feed for the domestic

cattle are agriculture wastes like hay, husks, grasses and lopped branches of fodder trees grown on bunds of
agricultural land, Van Panchayat (VP), Reserve Forests (RV) and Civil Soyasid-dn order to augment

the availability of fodder for the livestogkramyall hasundertaken the following initiatives.

Fodder Minikit distribution

The project has distributed fodder minikit fonali area(0.04 ha) in both Kharif and RabeéasonsDuring
Kharif Season, fodder minikit contained the seedMaize varieties Jawahar, Vijay composite, Ganga,
Lobiya varieties C.S88, G14, Chari varieties Sirsa, T-L. During Rabiseason, fodder minikit contained
the seeds ofaie verities Kent, O8,7. Berseem varieties Maskavi and Vardan.

Napier Crop Border plantation
Under this activity the project has promotethe improved &
variety Napier (hybrid napier, IGFR1,10) and the tufts werg
planted in the agriculture terraces and abandoned land, i
villages. The grass tufts were procured from the Fo
department nurseries, U.L.D.B. centres, KVK centres or K

Nurseries.

Napier cultivation along the bunds as nonconventional for
production has beeavery effective intervention in all divisions§
which has helpgthe animal owners in compensating for fod

duringthelean season. &

Intervention Achievement till Jan Production In MT
2022

Fodder Minikit (0.04

H No. 29741 17209
a)

Napier crop Broder ha 9075 8741.37
Plantation ) '
Forage Row Plantation ha 171 1368

The project has distributéd®741fodder minikit (1 minikit for 0.04 ha). Total production of nutritious green
fodder from minikit distribution for 1189.64 ha has been 17844.6 MT @15 MAIka, the project has
seena considerable increase ihe areaunderNapier border plantation and has reached 907.5 ha. with an
average annual production of 7260 MT @ 8 MT/ha. While the increase in forage row plantation was found
to be 171 hayielding 1368 MT.

Interventions for augmenting fodder production hfwglled the partial requirement of fodder, especially
during the lean season. It is expected that increased productigvisithe availability of green fodder
duringthe scarcity period would check the sharp drop in animal production with the stiddstaonomic

gain by the animal owners. In order to feed the increasing population of improved breeds in the field resulting
out of breeding program and distribution of improved breeds of animals to VG under income generation
activity more such innovativefforts are required to increase the fodder production further, so that the genetic
potentials of the animals are manifested in increased production.

Improvement in livestock rearing practices

Smalkscale dairy farming under the stideding managemesystem has been promoted by the project as
means of increasing farming system productivity in the area while at the same time ensuring environmental
protection, especiallgontrolling erosion ofoil due tograzing.

Unit Progress till Endline
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Animal Shelter/ shed No. 13965
Manger No. 6379
Animal Chari No. 3522

Animal Shelter/Shed

Animal housing is required to protect the animals from inclement weather and predator, amiadtliion

to providing clean, comfortable stay fdhe good health o&nimals and efficient management. The project

has financially supported the beneficiary dairy farmers to construct the animal shelter of a size of 3.6 x 3.0
x 1.8sqg.m (LxWxH) with aproper ventilation window of 3 feet x 2 feet amdentilator of 1.5 feex 1 feet.

The shed has also a soak pit of 2 2 ft. outside the shed for proper disposal of urine and other wastes.
Except forafew cases, the team observed that the construction of ishasl per the prescribed standards

and quality.The project Bs supported the construction1df965animal sheds throughout the project period

The beneficiary farmers have experienced immense benjk
in terms of protectiorior their animals from environmentalissms. s
extremities and predators, especidigm the foreg area. =
Animal sheltes have contributed to managinghe proper
health of the animals, providing better care and manage
The improved animal management through cattle s
subsequently has resultedthre production of good quality
clean milk with remuoerative price and better profit fro
dairy.

Stall Feeding (Manger) Program

To discourage open grazing the project has promoted stall feeding in the project area by providing Manger

to the animal keepers. Some project divisions e.g. Pithoragarh has supplied mangerstrobsiteel frame

and fibre, which could be conveniently taken to any place becauselighttgeight while most of the

di visions have constr uct/Atoal dfaB3e mamgerswera comsiountedlacro)RC C 6 K
all project divisionghroughout the project period

Household data and the findings of group discussion suggests that stall feeding facility has enabled the
animal keepers to feed their animals conveniently as per the programmed feeding regimen, and hence, proper
nutrition. With the efficient use of mangers, animal fodder intake has increased considerably. The manger
has reduced the wastage of the precious fodder that women farmers fetch from very difficult hilly terrain and
thus, saves her precious time and energy. Stallrfgedlith the manger saves about p2rcentof fodder

getting spoiled. There is reduced livestock pressure on the fragile land bectheskesder time of open

grazing. Stall feeding has also helped morthiebreeding of their animals as they can obséree animals

in heat and can inseminate them in time itietter conception rate. This has also helped in proper health
care management of the animals resulting in better economic returns.

Table 99: Beneficiary feedback of Manger use \

Manger use characteristics Results
Manger used (days in a month) 25
Manger (Months in a year) 9.9
Manger constructed with shed/shelter 61.5 %
Saving in labour cost by manger 4874 Rs./ year
Percentage of beneficiaries finding it useful 100%
Fodder savings in % 12%
Animal Chari

The project has provided Animal Chari in the targeted villages to provide clean and hygienic drinking water
to the animalsThe project has constructed 3522 nos. of such Charis of the dimension 2.5 x 0.7 x0.6 sq.
(LxWxH). These Animal Chari are connected with running wsterceswith pipelines angirovideclean
drinking water to the animads strategiovaterscarcdocations.
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During group discussigrit was noted that these Animal Chari are very usefuktaring and making
available clean drinking water to animals, especially during the summerwetienis scarceverywhere in

the hills. It saves many animal lives, which otherwise are lost due to unavailability water during summer,
incurring economic lasto the farmerdrromthe discussionit was estimated that with the construction of
Animal Chari there is an averagé 0.5-1 hrs of time savedper day, which the farmers had gpendin
carrying water from distantly placed water sources and hencejngdhe drudgery considerably.

Livestockbased income generation activities

Nearly half of the arable farming in Uttarakhand takes place in the hill slopes, on tiny, terraced plots of land
(subsistence farm), almost all of it rainfed. Arable farminghie hills depend entirely on the small
nondescript work bullocks for farm power and no mechanization of agriculture in this area is possible in the
foreseeabléuture. Under such circumstanc@ésimal Husbandry can emerge as a supplementary and sound
sourceof livelihood in therural villages, as demand for livestock products in the state is high and none of
the products have reached their per capita consumption potaitti@estock products are price elastic and

the increasing incomes of consumerskslif to push up demand in urban and rural areas in the state.

Taking thisinto cognizance, the project has initiated Livestock including fishased income generation

activities ata very large scale targeting especially the vulnerable group, margimaéifs and socially

backward population, who have been left outh® mainstreanof developmentThe beneficiaries for
livestockbased income generation activities were selected from among the vulnerable sections of the
society, cachteggrpyri mddvadudalCs and groups during PRA
The purpose of these initiatives is to promote social equity and assist the most vulnerable groups in the
communityby empowering them with skills, knowledge and other benefits aenthgm involved in gainful
employment. Under livestodbased income generation activifighe project has aided the targeted
households to get involved mainly in the field of dairy, goatery, poultry. Fishery activities for income
generatiorhavealsobee undertaken at a pilot stage.

Livestock Individual units Group Units
Cow/Buffalo 1009 57
Goatery 1939 41
Poultry 253 53
Sheep 9 -

Bull 10 -

Poultry Production:

Poultry farming is one of the best alternatives for diversification from agriculture and is well capable of
counteracting poverty and hunger as it is the source of food, fertilizer, wealth and réwreeare two
separate components in income generation activitieer poultry production initiatives. One is the
establishment of Poultry Mother Unit (Brooder Unit), which serves to supply brooded month old chick
(MOC) to the VG households for backyard poultry production with indigenous breeds like Kadaknath,
Vanraja,Giriraja, KuroilerandChabrobreed and also function agnarket channel for the surplus poultry
produced in the field. Owing to the high mortality rate of DOC at VG household level and unscientific
methods of rearing the backyard poultry always consitlasean auxiliary core rather thaprafit-making
enterprise and hence, the project felt the need of assisting the development of mother units, which apart from
providing MOC and market channel would also serve to demonstrate the scientific practicesghe r
poultry unit on commercially viable lineShe developmerdf Mother unitshasprovided further impetus to
move from the subsistence backyard poultryhenterprise model of village poultry production. These
mother units are mostly run by the mpreneur youths who had migrated to their villages during the
pandemic. Specialized trainings were organized for the beneficiattes Ebther unit in convergence with

the Animal Husbandry department to help them run the enterprise sustainably on ci@ifyngable lines.
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The projectssisted the beneficiaries of the mother urg B iESegy
generally in groups or sometimes individud
beneficiarieswith grants to purchasdayold chick g

worth Rs. 70,000, 750 sq. ft. shed costing Rs. 1.5 |
and Rs. 35,000 towards purchasing pguted for two |
mont hs. Benef i ci Gpergeds the
project cost ofthe mother unit, in terms of cash o
labour.

The dher componentfocuses on assisting VG|
households to establish backyard poultry units S5
supplement their householihcomes. Under this: 5
arrangementhe project has provided assistance to t 2
VG household in groups or an individual level in =
terms of 100 nos. of monttid chick, Rs. 10,00&orth
of materials for buildinditter and neting to protect the |
chicks from pedators. The units have also bes
supported with a 135sq ft. prefabricated shed ™%
(enclosure) costing Rs. 30,000&asight shelter. Most “’
of such units follow serrintensive methods of rearin :
except fora few poultry units established with commermab&r blrds and are in mtenswe methods of
farming.

As many as 316 VG members (261 beneficiaries under individual activity and 55 beneficiaries under group
activity) received grants under the VG/Pilot funds to establish poultry units in the totat prejec

Pilot Project on Kadaknath Mother Unit in Rudraprayag Division, A Case Study

The Mother unit was established in GP and RV Deva & Shihoo to enhance the livestock livelihoods in
Rudraprayag by encouraging Kadaknath, an indigenous poultry breeleur 6 6 backyard poul t
among the unorganized sector of marginal farmers, women and socially backward population of the district.

The total project cost was Rs08,000.

An 18month cycle of production of Kadaknath and business flow with 4@k<kearned Rs. 381600 in
rearing 4 lots from the sale of chicks. Gross income from the sale of chicks is Rs. 142200, Rs. 92400, Rs.
81,600 and Rs. 65400 frorff, 24, 39 and 4" lots respectively. Total expenses of purchasing DOC, feed and
other requird consumables in the 18 months cycle for all 4 lots were Rs. 122000. The enterprise earned Rs.
259600 as net income in an-fi®nth cycle with an average monthly income of Rs. 15000.

Economic Analysis of 100 Bird (Kadaknath) Unit Micro-enterprise run under VG Activity .

Shri Kishan Chand, a resident of village Bhaidgaav under Kandali Nadi Unit in Pauri Division was selected
as one of the beneficiaries under vulnerable group for income generation activity in backyard poultry
production. He established a Kadakh poultry unit under the freange method of rearing as a micro
enterprise with financial assistance from the project to supplement their household incomes. The project
provided her Rs. 40,000 financial assistance to construel3335sq ft. prefabrated shed (enclosure),
purchase 100 nos. of mondid Kadaknath chicks from mother unit, purchase of commercial poultry feed
for two months and materials for building litters etc.

Based on the interview with the beneficiary household, the study tearohdscted the Cofenefit
Analysis of Kadaknath bird rearing mieemterprise unit (100 birds).

Table 101 Economic Analysis of Backyard Poultry with 100 Kadaknath Bird

Capital Investment

Cost of poultry shed (150 sq. ft. @.R.30/sq. ft.) Rs. 19500
Poultry equipment (feeder tray, water, etc) Rs. 2000

Total Investment Rs. 21,500
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Recurring Expenditure

Cost of 100 chicks (46 week old) @ Rs 75/chick including transpor Rs. 7500
Cost of poultry feed (3 kg/bird®@Rs. 25/kg (100*3*25) Rs. 7500
Local feed/broken cereals & pulses Rs. 4500
Medicines & vaccination @Rs. 3/bird Rs. 300
Total Recurring Costs Rs. 19,800
Income

Mortality of Birds 13 percent

Sale of 25 male birds at the age of 20 weeks (4xe body wt. 1.50 Kg X 25 @ Rs. 7500
Rs. 200/Kg)

Sale of 20 male birds at the age of 28 weeks (Av. Live body wt. 1.80 Kg X : Rs. 7200
Rs. 200/KQg)

Sale of 42 hens after one year (Av. Live body wt. 1.50 Kg X 42 @ Rs. 200/} Rs. 12600
Sale of eggsrbm 42 hens in one year (105 eggs/bird @8Rzer egq) Rs. 26460
Total Income Rs. 53760
Indicator 10 Years 5 Years

Net present value (NPV) in B. 170,382 100,918
Benefit-Cost ratio (BC ratio) 2.28 2.09
Pay-back period (Years) 0.40 0.40

Internal rate of return (IRR) in percentage 130 129

@ Interest rate (opportunity cost) assumed 12% pa

Family poultry (backyard) is rarely the sole meanswaflihood for the family but is one of the numbers of
integrated and complementary farming activities contributing to the overall-beiallj of the
household. Poultry activity has provided a major incayeeerating activity from the sale of birds and eggs.

Eggs provide a regular, albeit small, income while the sale of live birds has given a more flexible source of
cash as required. Occasional consumption of meat and egg has augmented as a valuable source of protein in
the diet of the family. Apoultry-keepng uses family labour, and women (who often own as well as look

after the family flock) are the major beneficiaries, this activity has helped in social empowerment and equity.

Goat Rearing

Since the project area is predominantly an agriculture beltlynoxertherainfed condition witmoneto

low industrial base, only seasonal employniergtvailableto the marginal farmers and landless labourers.

In a situation like thisgoat rearing would be one of the most preferred livelihood options and s@furce
gainful employmentThe goats a multifunctional animal and plays a significant role in the economy and
nutrition of landless, small and marginal farmers. Goats are prolific breeders and achieve sexual maturity at
the age of 1412 monthsThe gestatio period in goats is short and it starts giving milk at the age 4716
months. Twinning is very common, and triplets and quadruplets are rare. Because of all these reasons, goat
is considered as the ready cash always available with the owner of the herd.

Realizing the importance gbatsin the agrarian economy, Gramya |l emphasized goat rearingrasoanme
generatingactivity for vulnerable groups, both as an individaatigroupactivity. However, the local goat
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varieties have low fecundity and hig&R in terms of weight gain. They could hardly attain the body weights

of 15-20kg which failed to fetch enough profits for the people because of the low genetic potential of these
animals. The project decided to improve the genetic potential of localay@etyy by providing the improved

buck in the field undethe NBC scheme. The project promoted VG groups to take goat rearing as a source
of additional income.

Most of the units that the project supported, comprise better performing indigenous bredsiselil,

Barbary and Sirohnownfor their high proliferation rate and vigorous growth to attain maturity in quicker
time. Each goatery unit has been provided with 4 doe and 1 buck worth Rs. 30,000 where the stud buck not
only serves the adult doe in timeit but is also utilized for breeding and improvement in the genetic potentials

of the local nondescript low producing goats in the area. However, goat reaaigigap income generation

activity wasprovided with a grant of Rs. 100000 per group. Thotlng goat rearing activity has developed

well across all divisions, it has showremplarysuccess in Pauri, Almora and Thatyur divisions.

A total of 2129 VG members (2081 beneficiaries under individual activity and 48 beneficiaries under group
activity) received funds under the VG fund for Goatery in the project area. The upkeep of goats is relatively
easy as compared to other livestock, and thus goatery is looked at as a great economic value to the farmers.

Mrs Parvati Deviis a single mother of theeminor children from Dhaspavillage in Almora division. Her

husband is missing for-8 years and due to poverty, she was working as a daily labourer. She was chosen

by the project staff for a VG grant of Rs. 30,000 from the project which she utilizétefpurchase of 4

does and a buck of local breed. The result of this endeavour was that she has now adopted goat rearing as
her livelihood.She currentlyossesses a herd of 15 goats and has sold 15ugibteow @ Rs. 40005000

each. Encouraged by h&teadyearnings she later demanded a buckSifohi breed for breed improvement

of her herd and was providedth the same under the Natural Breeding Centre initiative. She is now happy

and confident in sharing héfe experiences. On a recent visittbk District Magistrate of Almora, she
stated-iGoat rearing has emancipated me from the dail.y
steady earnings from my goats.

Goat rearing as IG activity for VG groups has created employment for the rwalbpsides
effectively utilizing unpaid family labour. There is ample scope for establishing cottage industries
based on goat meat and milk products.

Dairy

Dairy development is a sustainable and equitable means for achieving economic growth, foodaseturit
poverty reduction because it provides a regular source of ingnmade nutritious food, diversifies risk,
improves the use of resources, generatesuat offfarm employment opportunities for women (e.g., milk
money) and provides financial statyiland social standing (e.g., store savings, asset creation).

The project Gramya Il has provided.R$,000 for individual VG members and Rs. 100000afgroup
activity, for purchasing improved breeds of milch animals under income generation progodahofA2511
vulnerable groups received benefits under the dairy activity (2453 beneficiaries under individual activity and
58 beneficiaries under group activity).

Smt. Lalita Devi, a resident of village Kapkot under the Bageshwar
division belongs to weaker section of the society. She received financial
assistance of Rs. 30,000 from Gramya |l initially to start a dairy
enterprise under income generation activity for VG members. Later she
also got the support of Rs. 35,000 from the project for corbstouthe

cattle shed. With this financial support, she purchased the indigenous
Sahiwal breed of cattle and also constructed the cattle shed to house the
animal. The average lactation yield was 1200 litres of milk for 280 days
lactation period with an avage production of 4.2 litres per day. She
earned Rs. 36,000 in one year by selling about 900 litres of milk in the
local market and kept about 300 litres of milk for home consumption
worth Rs. 12,000. Apart from yielding milk, the cow has given birth itmf#oved female calves, one has
reached the heifer (pregnant) stage and another one attained the pubertal stage, thus increasing the asset
value to the family. As compared to the raescript breed of cattle, which she used to keep earlier, the




improved Shiwal cow hagyiven additional income of about Rs. 1200 to Rs. 1500 per month per cow in

terms 68 times more milk, reduce the age at first calving frori30nonths, 4 months less dry period

etc. apart from yielding improved progenies with better pridiudraits.

Dairy farming with improved breeds of milch animals, as income generation activiylfterable group
membershas i ncreased wo me n égenerpting activities. [Dairy faronimg hasnalsd n ¢ 0 me
contributed to reducing the time womgpend inlowpr oducti ve activities. Proje
programs through NBC and Al, fodder development and other infrastructural development have developed

an ecosystem for better growth of the dairy sector in the targeted villages. Wittolgstgration of milk

collection and marketing, members especially women can be released from selling small quantities of surplus

milk in the informal market, thus better return from this sector.

Fishery:

Gramya Il has initiated fish production as a seuof livelihood and income generation amilot basis

across all project divisions. The survey team has studied the fishery project initigteziFaghoragarh
division indetail Pithoragarh division has started this intervention in 18 ponds develmpadgmenting

the irrigation inthe rainfed area, involving 18 beneficiary farmers from 10 villages during-282020

21. The said ponds were stocked with grass carps, common carps including Rohu in July 2017 in
convergence witthedepartment of fishegs, Uttarakhand govt. The fishery initiative has yielded 800 kg of
fish during Ftyear of intervention, fetching the farmers with a total income of Rs. 1,80,000 at a selling price
of Rs. 225 per kg. In the subsequent two years, the production was 1860 k§80 kg with an income of

Rs. 491500 and Rs. 446500 respectively at the selling price ranging from R®p6r kg.

The economic and other benefits from the fishery activity have motivated several other farmers in the nearby
villages to undertakshery asanincome generation activity. The project has also established convergence
with the Fisherie®epartmentor thefarmesto procure fish fingerlings and other facilities.

13.2 Impacts

Change in animal ownership

The projecthas been very successialdemonstrating the benefits of keeping livesttuioughintegrated

interventions in terms of increased milk and meat production. Moreover, a sizeable growth of improved
breeds of livestock resulting outtbiep r oj ect 6 s genet i ¢ putfugherampetusdahet pr ogr
change in ownership of livestock, as is reflected from the HH survey data reflected fitablE)4 given

below.

The averagenumber of cattle owned

Overall Baseline Midterm Endline
Project Control Project Control Project Control
Improved Variety 2 1 4 1 5 3
Indigenous Variety 4 4 5 4 4 4

Change in milk yield

Genetic improvement of milch animals, increased availability of nutritious green fodder coupledtteith b

health care management and other general management has started manifested in terms of increased milk
production across all milch animals, whether improved or indigenous, as is reflected froabld&05

given below.

Baseline Endline Incremental difference
Average milk production all cows & Buffalo, 1.6 2.25 0.65
Indigenous (in litres per day)
Average milk production all cows & Buffalo, high NA* 7.04 7.04

yielding variety (in litres per day)
*improved breeds of cattle were not assessed at the baseline level
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Economic benefits from animal husbandry

While interacting with the villagerghe team observed that the Animal Chari are of great importance,
especially during the summer whitve water source dries off and it costslibes of many animals incurring

huge economic loss to the farmers. It was estimated during the discussion that the facility of drinking water
storage has helped save on an average of 1 hr. of time pfarddat 360 days a yeawhich otherwise

they would have spent in fetching drinking water from distant sources.

Regarding the use of mangers, it was observed that fodder intake of animals is being managed and wastage
has reduced considerably saving preciouklés that they fetch from very difficult hilly terrain and thus
savingthe labour. As per an estimativestock owner saves aboutbRndlesof hay worth Rs5 per day

which otherwise would get spoiled.

Availability of fodder in nearby fields has redudbeétime spent on fodder collection fraime forest by

women and other members of the family due to which taegave lhrs. per dayor about 200 days in a

year This has notonly resultedar educt i on in hill womenoésgagerudgery |
themselves in other gainful activities.

feedback onthe use of manger

Satisfiedwith the manger provided 86.40%
Women find it convenient now to provide fodder and 87.30%
take care of animals

Table 106 Beneficiary feedback onthe use of chaff cutter

Very satisfied 54.20%
Somewhat satisfied 34.70%
Not satisfied 11.10%

Reduction in drudgery

Napier plantation anthemini kit has not only attributet the increase of milgroductivity (1215 percent),
but it has also decreased the dependency of livestock owngrsforest for fodder collection. Because of
the availability of fodder othefarm or in nearby locations, time spent on fodder collection fraforest
was qved in the range of 1 hrs. per day 200 days in a year.

Table 107 Impact of stall feeding

Time consumed for fodder collection haveen More families are doing stall feeding now and
reduced for women and otherfamily members not depending on forest

High Moderate | No Impact Total High Moderate | No Impact| Total
40.5% 52.6% 6.8% 100.0% 41.1% 52.6% 6.3% 100.0%

Nutritional benefits

Protein intake of beneficiaries

The protein intake of beneficiaries who have milch cows and befat home is observed to be more than

those not owning the livestockhese protein rich products incluedggs, goat meat, chicken meanilk and

dairy products which have been made more accessible to the beneficiaries through the various animal
husbandy activities of the projec28 percent of households owning livestock consume protein in their meals

three times a day as against 13 percent of households who do not own any. 2®5pleocessholds owning

milch buffalos consume protein in all three nsedlhe proportion is lower as buffaloes are mostly reared for
commercial dairy and home consumption is higher fo
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Overall Once in a day Twice a day Thrice in a day

percent households (owning 11.2 60.1 28.7
livestock)
Percentage households (not 35.6 51.3 131

owning livestock)

Additionally, 24 percent of the beneficiaries have also reported that there has been an mtheasmilk
consumption in the last five years owing to more milk availability.

13.3 Conclusion

The project has taken an integrated appréadtiestock development, which includes controlled breeding,
adequate feeding and proper health care along withoiredrgeneral managemeatenhance the lifetime
productivity of the livestock. These concerted efforts have resuitéoe improvement in productivity,
health and wellbeing of livestock and thereby improvement in the overall livelihood of the peome in th
project area.

Breed improvement of local nondescript milch animals includioats, health careervices stall feeding

and augmentation of nutritious green fodder are the interventions envisaged under animal husbandry
components of the projedtinder is livestock breeding program, the project supported activities like (i)
Natural breeding through establishing Natural Breeding Centre (NBC) with bulls and bucks of high genetic
merits (ii) Artificial Insemination through establishing Paravet Centres yundil trained and equipped
Paraveterinarians, who also undertake minor veterinary services in the field and (iii) Mass Atrtificial
Insemination ircollaborationwith ULDB.

Genetic improvement programs of the project have produced a sizeable numbe8&)f ig®2roved
breedable milch animals, whereas goat breeding through R&§telded 5313 improved progenies in the
project area. The success rate of NBCs and Paravet Centres in tetmsbefaf services undertaken and
numberof offspringsborn was rem&able in that they altogether attainedggBcentand higher. Out of total

F1 female progenies born 369 have become the first calver and 1255 have attained pregnancy.-§ielding 5
times more milk, reducedB0 months age at first calving and less dry pkbp 45 months leading to more
profitability from the dairy enterprise, as reported by the farmers during the interviews and group
discussions. This indicates the overall success of the breed improvement program in the project area.

Animal health care dwity is one of the components envisaged by the project for the enhancement of milk
production and to reduce the farmersd | osses by wa
project has organized several health camps thrélugprojectteam (livestock Extension Officeysand

paravet centres established under the project. It was found that theagredastion in infertility of the

livestock across the target villages and increased awareness among cattle owners about the besf practices
cattle rearing like proper nutrition and vaccination against contagious diseases. The health camps have
helped the livestock owners in keeping the good health of the animals wiktter economic return.

Deworming, Vaccination, treatment sfibfertile animals and veterinary aid etc. helped in saving energy,

time and money in treating affected animals

The projecthas also promoted scientific livestock rearing practices and constructed animashsitals/
andprovided mangers and animal chari @worthwhile scaleThe livestock sheds/shelters were in great
demandas they provided hygienic spacekeep cattle, protected them from harsh weather conditions and
prevented them from gettiragtacked by predatoendbeing stolen. During the group discussat was

found thatstall feeding througimangers ensures hygienic feeding space for the cattle and were beneficial in
reducing the fodder to get spoiled affidcouraginghe practice of open grazing, partially responsibte

soil erosion. Animal Chagroviding clean drinking water to animals, especially during water scarce summer
months have not only saved the precious animal lives but also saved valuable time of animal owner spent on
fetching water from sources situated faraway places.
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Augmentation dfodder production was one of the key highlights of the projects which envisagadn
fodder productiorthroughdistribution of fodder minikitsNapier crop Broder Plantation and forage row
plantation.Due to the introduction ofodder minikit contaimg improved fodder grasseer onfarm
productionand Napier crop on-farm boundariegplantationand uncultivated landas well as forage row
plantation availability of green fodder hawereasd significantly. Availability of fodder has also increased
in the form ofagriculture waste residues (as maggicultural land has been brought under irrigation) and
protection of common land from grazirigrage and pasture developmpnbgrammes in Van Panchayats
and Civil Soyam landsattributing an increased mitkcoduction.

The number of improved breeds of livestock hasdncreased as compared to the baseline

level mainly due tdoreed improvement program of the project and line department asTellgood
performance ofmilch animals amongst the VG groups has alsntributed to the increase in the number of
improved breeds in the project area. With the integrated livestock development program of the project has
not only resulted in the increase of their lifetime production of milk, meat and other livestocktprimaic

also has helped the beneficiary in gainful activities of livestock rearing with better economic return, thus
enhanced livelihood and increased consumption of animal meat and milk products.
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14. Alternate Energy

The two main challenges, climateacige and renewable energy are deeply connected, as renewable energy
constitutes a significant tool for coping with climate change mostly as a mitigation strategy but also as an
adaptation strategy. A significant share of greenhousemasionsoriginatesin conventional electricity

systems, such as power plants based on fossil fuels. Replacing these systems with alternative energies (i.e.,
renewable energies) is well known for helping mitigate climate change effects by reducing greenhouse gas
emissions ito the atmosphere. Unlike conventional electricity systems, renewable energies tend to be more
decentralized and operate with diversified capacities, which prevents overall failure in cases of damage to a
single facility.

In the hill State of Uttarakhanslater, agriculture, forestry and energy are some of the issues, addressing of
which is the core strategy for the state's future growth. The project area for Gramya 1l is characterized by
remote locations and consequently a high dependence on naturedesgoumeeting the household energy

(fuel and fire) requirement as well as livelihood nedd®e project design included the introduction and
promotion of various environmentally sustainable emergyefficientapproaches like IPNM, use of various
altemate fuelbased devices, initiatives towards fuel switch, various soil and moisture conservation activities
to improve the moisture regime for agriculture. The project encouraged the adoption of envifviemaiyt

energy sources through demonstration disttibution which has eventually resulted in less exploitation of

the forest resources and reduced drudgery for women.

At the project planning stagé was envisaged that there would be various environmentally sustainable and
energyefficient approachks like organic farming, use of various alternate fuel based devices, initiatives
towards fuel switch, various soil and moisture conservation activities to improve the moisture regime for
agriculture. Under water source sustainabilibhe promotion of akérnate energy sources such as biogas
plants, solar cookers, water mills and pine briquette production to reduce dependence on forest fuelwood
and promotion of energy conservation was planned.

As a result of the planning process in the community and kmasétkir demand incorporated through the
GPWDP plan, the project encouraged and implemented the adoption of envirdrneneihy energy sources
such as biogas plants, solar power (lantern, street ligbtsepoweredlift irrigation), gharat and pine
briquete making Such alternate energy sources meant less exploitation of the forest resources and reduced
drudgery for womenThe alternate energy component was incorporated as per the learnings from Gramya,
feedbackfrom project functionaries, community mbers and the suggestions from PRI members, field
studies and feedback from Consultation Workshop with stakeholders. Some of the key consideratgpns
the planning processwardstheincorporation of alternate energy in the Project were,
1 Conserving thedjoining forests androvidingto meet the needs of the people
1 Installation ofenergysavingdevices to share the labour put in by womenfolk to collesdtvood
91 Ensuring that the installed bgas plant is of good quality standards keadkproofto avod accidents
due to leakage of methane.
9 Focussing on capacity building for the proper use of alternate energy measures.
9 Charring in pine briquett makingto be done under fully covered pit or tighten quill to reduce
harmful smoke.
1 Components of waste/unuskdtteries of solar equipment are hazardous to health and hence their
safe disposal should be ensured.

The implementation of these activities was througlividual beneficiaries and groups. While biogas, solar
lanternswere assisted to individuals, solstreet panelssolarpoweredlift irrigation, gharat and pine
briquetting weregroupbased/communitjevel and hence maintenance of alternate energy equipment,
machines and tools have been the responsibilityeafoncerned individual/ User Groups/V@4onitoring

of safeguardpplicationsatthevillage level was done by the WWMUThe Project has ensured the training
andcapacitybuilding, monitoring,andapplicationin planning,implementatiorandmanagemerdf project
activities. Alternate energy meassiveerealso monitored byhird-partymonitoring orasample basis using
preparedjuestionnaireand assessment modules conducted atTéitn Evaluatioand FinalAssessment
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14.1 Interventions Undertaken

The following Table 110 details thecomponenwise activity and achievement. It is interesting to observe
that the achievements have surpassednitially planned interventions as pére GPWDP plan. This is
becausehe interventions werdemanedriven, prioritization of the same and increased awarenessgmon
the community regarding the use of alternate energy resources thus contribatifeptoenvironment.

Component Activity Unit Progress till Endline
Energy conservation
BiogasPlant No. 87
Solar Lantern No. 7758
Community Solar Street Panel No. 7083
Pine Briquette Machine No. 22
Solar Cooker/Pressure cooker No. 1634
Renovation of Water Mills (Gharat) No. 29
Solar Lift Irrigation No. 24

Biogas

Biogas is a cleanvironmentfriendly fuel obtained by anaerobic digestion of animal residues and domestic
and farm wastes, abundantly available in rural areas. Biogas is a renewable energy tiesst@momprises
55-65 percent methane, 3% percent carbon dioxide, 819 percent hydrogen sulphide and traces of water
vapour With an average calorific value of 20 Milim (4713 kcaltum). The biogas generated from cow

dung replaces fuels that are currently used for domestic energy needs such as firewood, kerosene or LPG

cylinders. The slurry from the biogas is a high sourcautrientsfor thesoil and is used as such. In areas of
high-intensity livestock farming biogas plants also help in reduction in ammonia emissions, preventing
build-up of nitrates, which then leachdxcome a major groundwater and surfaeger pollutant

The benefits otheadoption of biogasiclude
a. better utilization of farmé& livestock residues, a renewable energy resource
b. efficient bioresource for soil quality improvement
c. recycling phosphate arfdrtilizer production.

Gramya Il was successful iheinstallation of 8@iogasplants (plants of 3 cubic m. capacity at Rs. 42,000
per unit cost)During the initial phase of establishment, it was observed that the feedstock for the biogas
digester wasalatively low, resulting imlow rate of gas generation per unit mass of dung, and a long reaction
time of about 4815 days.Thereafterthe distribution of biogas unitsaslimited to households that had
sizable number ainimals

The use of these biag plants is adding further local benefits and helping to reduce the consumption of wood
as a fuel. I'tds just not thephject'sehanefidse,iacubdantialhlecrieasea r e
in deforestation in and around the project areaaamcrease in carbon sequestration. Thekpduct slurry

(as against the undecompodadmyardmanure) from thdiogasplant serves as better nutriment to crop
husbandry resulting in improved farm productivity

Feedback parameter % households in
agreement

Availability of better andnore economical fuel for cooking, lighting and pow 91
generation

Availability of good quality enriched manure to impreaail fertility 72
Helpsmaintain hygienic conditionsnthe farm and near the homes 64
Enables environmental benefits such as redutiagurden on forest 81
Enables social benefits such as reduction in drudgery of women 78
Reduced timepenton collecting wood 84
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Of the baeficiaries who have received biogas units, 80 percent beneficiaries have agrésubdsiias
saved them money by reducing the némdpurchased fuel such as kerosene, LPG, etc., saved effort by
reducing the fuelwood requirement from forests and ajgeld maintain health and hygiene for them and
their livestock.

Solar lanterns

Solar lanterns are a simple application of solar photovoltaic technology, which has found good acceptance
among the targeted community where the power supply is irregularcarcesThe lanterns are made of

three main componentghe solar PV panel, the storage battery and the lamp with simple operation. The
solar energy is converted to electrical energy by the SPV panel and stored in a sealed mainéenance
battery for useluring the night hours or as required. A single charge operates the lamp for-atiouir4.

A small study was carried out with 120 beneficiaries, selected purposively, to assess the awareness of the
respondents regarding solar energy, solar lightisgavailability, benefits and important facts about solar
lighting gadgets. The awareness of rural people regarding solar light was mémsagdran awareness

scale. All the responses received were categorized and analysed using both descriptiomalstatistics

including frequency, percentage and-Sguare test.

% of beneficiaries

AwarenessParameters Aware Not aware
About solar energy 78.3 21.7
Solar energys used for lightingpurposes 93.3 6.7
Solar energy is converted into electrical energy 71.7 28.3
About solar lantern 90.4 9.6
About solar home lighting system 85.0 15.0
About solar torch 95.8 4.2
Solar energy gadgets available in marke 85.0 15.0
Solar lantern is portable atightweight 80.8 19.2
Solar lantern does not require electrical wiring 78.3 21.7
After the initial one time investmeim the solar lighting systej|

the power is free 93.3 6.7
Solar lighting saves your electitic bills 90.0 10.0
Solar light is 100% safe and 10Q86llution-free 97.5 2.5
Solar light reduces the risk of fire accidents 92.8 7.2
Using solar energy resources would decrease the use of fossi 82.0 18.0
Using solar energy resources would remthe negative effects ¢

the greenhouse gasses 81.7 18.3
Solar energy is stored asealed andhaintenancdree battery 88.3 11.7

It was found that more than ftercentof respondents were awaod solar energy, solar lighting, its
availability, benéts and subsidy on it and important facts about solar lighting gadgets. Only alpaut26t

of respondents were not awarfethe fact that solar light is converted into electricity. From the whole, it was
concluded thathe majority of people were awatd solar energy and solar lightingspecially in lower and
middle incomegroups This can be attributed to awareness and initiatives under Gramyéhk fsomotion

of solar lighting.
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Economics of Solar Lantern usage

The project has distributet?58 mobile solar lanterns aparunit cost ofRs.2550. The lanterns have a 9W
LED light bulb and a USB power outlet that can charge mobile and otheichk8Bed electronic devices.
The light bulbs can light up for ~5 hours with one full charge of #ieety.

Savings on electricity:

The electricity consumption for a 9W LED bulb running for 5 hours a day for 325 days in a year is 14,625W
(9W x hrsx 325 days). Adding an energy loss at 10 percent, the total consumption is equal to 16,608W or
16.1 kWh, ie., 16 units. Considering the energy tariff of Rs. 5.65 per unit in Uttarakhand the cost of
electricity works ouRRs.91 per annum. Thus, the lantern is saving the beneficiaries an electricity bill of up
to Rs.91/ lantern/annum.

For 7758 solar lanternddt have been distributed by the project, the annual savings in electricity is Rs.

7,05,978.

The estimated lifespan of the battery4S gears. Thus, the total returns from the lantern would<8.47
million over a period of 5 years.

Community solarpanel street lights

The project has installed 7083 solar panel street lights in', .
project villages. A small assessment study was conducte
part of the final impact assessment, primarily to understand}.
impact of solar street lights on the seeimonomic weklbeing |~
of the rural community.

Qualitative methods were used in the assessment w

included

)

ii)

iv)

Mobility:

g4
\
f \

assessment in each village started with interact
with village representatives which gave t
overview ofthe functionality of the systems, the
institutional model and impact from the
perspective of leaders,
FGD wasconducted with the group comprising ¢

men and women with the primary objective = ‘
gauge the perception of the users on various aspects associated with solar street lights,
an observation of the villagstreets where solar street lights were placed, and

the individual sé perception was mapped.

Results of the assessment of solar street lights

About 96 percent of the respondents mentioned that they find it easy to walk ttherévgning and ight
hours in the village street due to better illumination.

Safety:

About 88 percent of the respondents mentioned that their movements during eveningniaimg days
have become much easier.

90 percent of the respondents said that they feelvgaikéng during evening and night timeBeforethe
installation of solar street lights, people were hesitant to walk alone in the streets. Thus the reduetion of
animalconflict can be attributed to this intervention. @& centof respondents also feel whusafedetting
children be outdoors in the evening or go by themselves to the nearby grocery shops after dusk.

Social gathering:
78 percent of the respondents mentioned that the frequency of informal social gatherings outside the
household premises hmereased afteheinstallation of solar street lights.
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The solar street lights are now the source of quality illumination in the villages during power cuts in evening
hours. Whenever there are power cuts, the inhabitants depend on the light receivétefsolar street

lights and often gather outside their houses under the light for ldéisw@eThe lights have also helped to
organize meetings and trainings during evening hours which was rarely possible earlier. The respondents
also mentioned thatdly feel safe for their children now aatfow their kids to play outside during evening

hours. Aftertheinstallation of solar street lightthere is reduced fear of snake and aniatizcks

Economics of Solar Street Lights
Unlike the Solar lanterns wtth helped the individual households, this intervention is a community
intervention aimed to illuminate the streets which were hitherto not provided with street lights.

Savings on electricity:

The project has installed0B3 community solar panels andegr lights in the project area gp@runit cost

of Rs. 14,435. The unit consists of a battery (eitbad-acid battery or lithium phosphate battery included
with a 3yearwarranty), solar panel, and 24W LED light erected over a Gl pole with concrétegfoo

The electricity consumption for a 24W LED bulb lit for 12 hours a day for 325 days in a year is 93,600 W.
(24W x 12hrs x 325 days). Adding an energy loss at 10 percent, the total consumption is equal to 1,02,960
watts or 102.96 kWh, i.e., 103 usitof electricity. Considering the energy tariff of Rs. 5.65/unit in
Uttarakhand the energy cost works out Rs. 581.95 per annum per street light unit.

For 7083 solar street lights installed by the project, the annual savings in electricity3is Rs952(Rs.
4.12 million).

Considering a battery life of 3 years, the total savings from the installation over the life periodRsll be
11.8 million.

The installation package ha8gearwarranty included and the only cost incurred by the beneficiaries is
time to time topping up of distilled water for the street lights installedledithacidbatteries. This additional
expenditure does not apply those installations with Lithium phosphate batteries. Another benefit of this
unit is the saving of cos$br the installation of poles and wiring that is required for the street lighting poles
which are connected to the power grid.

The larger benefits of installing solar street lights accrue from
a) the savings in bringing in electricity by installing padesl cables in locations not covered earlier and,
b) improved reliability in solar power as compared to electricity lines dammgsoons/landslidestc.

With the advancements in technolothe lifespan of the batteries used in Solar street lightinggsare
bound to increase, making it a worthwhile investment option

Solar cooker/pressure cooker

The project has distributed 1634 units of cookers for reducing the cooking fuel requirements. The solar
cookerswvork on the principle of using solar energy tooking food by converting UV light rays into longer
infrared light rays that generate heat and cook the food.

Following are some of the utilities tfesolar cooker as articulated by beneficiaries on discussion;
a. Reduced requirement of cooking gasrdsene, electricity, coal or wood.
b. Reduced expenditure on fuel, as solar energy is available free.
c. Solar cooking igollutionfree and thus safe for the users (no smoke abeércase of firewood
chulhas)
d. There are government schentieatoffer subsidieso purchase solar cookers too

Solarpoweredlift irrigation systems
Hill farming, especially in the state of Uttarakhand is mainly dependent on rainfall. Farmers cultivate crops
in the Kharif season and rabi season is either fallow or for growing vegstaldlich can be sustained on
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limited water availability. While middle and valley villageanharness the many traditional streams for
water, villages in the higher altitudes go dry because of limitations in carrying water uphill. The project
envisaged aift intervention to address this issue by providsaarpoweredwater lifting systems to
provide water for villages in the higher altitudes by carrying water from lower rivers and streams into a
storage tank at the village level.

The solarpoweredsydem lifts water from rivers, transports it up unbelievably steep slopes to rural
communities where it feeds into a mul8e water system. These systems then provide clean water for
irrigation and farming, and when excess water is available, for liveatwtlother household needs as well
as has increased the cropping intensity tb dércentin rainfed agricultureUnder the project, 24olar
poweredift irrigation systems have been established which have helped irrigate 241.68 ha area.

The advantaged osing Solar Powered Lift Irrigation include;
a. lItis pollutionfreeand causes no greenhouse gases to be emitted after installation
b. Reduced dependence on oil and fossil fuels
c. Renewable clean power that is availadnleundthe year
d. Return on investment uke paying for utility bills
e. Longterm lower costsvhencomparedvith dieselor electrically (thermal) powereggumps.
f.  Virtually no maintenance as solar panels hageod life span
g. Conversion of rainfed and fallow land under irrigation

A typical system cofiguration includes a Photo Voltaic array, a motor and pump, and a water storage tank
to collect the pumped water. Solar panels used in these systems last around 25 years, requiring little
maintenance throughout this time. Solar water lifting systems fr@ven to be operationally, financially,

and environmentally sustainable in comparison to diesalkeatricpoweredpumps.

A typical system configuration includes a Photo Voltaic array (PV), a motor and pump, and a water storage
tank to collect the puped water. Economic analysis of the systeascarried out to test the feasibility of

the system. Following assumptions were made to carry out the economic analysis of theisysiem
operating life of the PV panels was assumed to be 25 yeathalifé of the diesel engingvasassumed to

be as 10 years.

PV system requires little maintenantteoughoutits lifetime. However,the maintenance cost dhe PV
system is assumed to be Pdrcentof total capital cost as against 10 percent per annum of pitalozost
for diesel engine over 20 years period.

It is assumed thahe PV system would be operated for 240 days in a year and the average sunshine hours
areconsidered to be 8 hours per day.

The capital cost of a system includes the initial capkpéase for equipment, system design, engineering,
and installation. The energy cost of a system is the sum of the yearly fudRepktcement cost is the
replacement cost anticipated over the life of the system. The life cycle cost analysis of PWsyst®is
Diesel engine are presented in Trable 113 below;

Particulars PV System Diesel Engine
Capital cost 851,650 40,000
Maintenance cost 17,033 80,000
Fuel/energycost 0 3,993600
Replacement cost 0 40,000
Total Life cycle cost 868683 4,153600
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Cost comparison of PV system and diesel engine by life cycle cost analysis
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Figure 19: Cost comparison of PV system and diesel engine by life cycle cost analysis

Properly designed and installsdlarpoweredwater punping systems are relatively simple to operate and
maintain and can last decades. Direct dsviarpoweredoumps can deliver power for a much cheaper rate,
as opposetb dieselwaterpumpswhich costnearlytriple to operateThey are also more dependahbk there
here is no neefbr manual operation and no fuel codtan be seen from the aboVable113 andFigure

19 that the initial capital cost (investment)arPV system is higher (almost double) compared diesel
engine. However, the mainter@ncost othe PV system is negligible (Rs. ;083) whereas, maintenance
cost (Rs. 80,000) and fuel cost (Rs,939600) is huge ithe case of diesel engine. Tlestbenefitratio
was found to be 2.39 with a payback period of little more than 4 yeafsydars) with expected lifetimes
of over 25 years. The IRR works out 15 percent with a net present value (NPV) of Rs. 1.194 Tiidion.
Photovoltaic Water pumping (PVWm)arketin India andmost developingcountriesis nascentand the
potentialneedfor thesesystemss hugegiven the millions of small farmers with a tremendous need for
affordable water pumping to improve their lives.

Renovation ofwatermills (gharat)
The traditional Himalayan water mills or gharat are mills that ruhyainopower A channel is dug along
the river to carry the water up to the ntitbuse where a vertical shaft type motor operates the mill. These
ghards are constructed from locally availabieaterialssuch as wood, stones, bamboo, and reeds. Many
such gharat are presentitlages however, many lie defunct due to the lack of maintenance. As part of the
project, the renovation of the gharat was undertaken to provide farmers with a cheap milling option locally.
Advantages inherent in using the indigenous watermill techypahmjude,

a. Operation i scuwmhmepriscomend non

b. Designed and built locally, thus requires low maintenance

c. There are almost no running costs ashiydropoweliis free

Apart from the technological aspects, the gharat also have an important sociolog@aidin. Socially,

they have been the meeting points for villagers to get together. A focused group discussion with the
beneficiaries in the areas where gharat have been renovated concluded that gharat have been utilized most

in villages where there are mther milling options available locallyJnder the Project intervention, 24

gharat has been renovated. The benefits havetvediold, firstt he tr adi ti onal heritageée
has been a backbone of the milling system of the foitlsenturieqit finds a mentionin the book of V.A.

Stoewll, Deputy Commissioner of Garhwal in 1953) has been being revived and segdoadblures

additional nutritional benefits (use of two stones to grind wheat kernels produces flour rich in vitamins,
minerals, fores and antioxidants) for the consumers.
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Pine briguette making machines

A large part of Uttarakhand is covered in pine forests. The project area has very few regions dominant in
pine forests. Pine needles are highly flammable; thus the fires are sfiarca of extensive forest fires and
alsofire-relatedaccidents, causing immense threath®environment, forest biodiversity as well as local
population. On the other side, people of the hill areas often $idfamproblems of meeting their cooking,

heating and other energy demands for which they are largely dependent on forests. To address both these
issues, pine briquettmakng has been offered as a solution.

Pine briquette making machines have been assisted in areas where the pine foresliadamte The
objective of this is to utilize the pine needles for making pine briquettes instead of lighting fire to them. The
pine briquettes can be used fhe energy requirements of the population a&ottl for income Under the
project, 22 Pine briqui machines were assisted.

The pine briquettes making activity have contributed, albeit minimally, to address the problems of
deforestation andnvironmentatlegradation which are becoming very acute itise in fuel prices. The
use of pine briquetteselps to meet the demaifar energy as they have high calorific value, resolve the
problem of forest fires and generate employment to strengthen livelihood options for women and local youth.
The other salient benefits from these Pine briquettes include;

a. Low Sulphur content thereby haviagositive environmental impact.

b. Reduces CO2 and CH4 emission theucinggreenhouse gases and associated climate change.

c. 3kg of pine briquettes emit heagjuivalent tdl0 kg of conventionafuelwoodemits (accordinga

the heating value). (Source: lIT, Mandi)

14.2 Impacts

Overall, it can be concluded that the project has been able to promote the use of alternate energy sources
such as biogas plants, solar cookers, water mills, pine briquette production and solaatifirrtmreduce
dependence on fordsielwoodand promote energy conservation by achieving more than the intended target.

Less exploitation of forest resources

The use of biogas for cooking fuel has indicated that there is less exploitation of forease®far firewood

48 percenbf respondents hawedependence on forests for fodder and fuelwood as comparegerdaht

in the baselineassessmenthe emissions of firewood are also higher than biogas, thus it has also impacted
the health of the womemho work in the kitchens and overall air pollution levels. The results have shown a
substantial decrease in deforestation in and around the project adr@rzaréase in carbon sequestration.

Reduced drudgery for women

The interventions under alternateergy have helped to reduce the drudgery of women in a great way.
Women have reported that they spend less time collecting fuelwood from the forestshdusevadability

of biogas, use of pressure cookers and use of pine briquettes forest resoppecesinfately, 2 hrs time
reduced daily for collection of fuelwood from forests. Availability of water with the installation of solar
power water lifting pumps has made life easier for women in these villages. Previously, water was brought
from far away sorces, spending-2 hrsdaily. With the advent of water in the villages and no restriction on

its volume or use, the water lifted has been directed to multiple tanks for use for not just agriculture needs
but also livestock and household needs.

Reduction n pollution

The byproduct from biogas, slurry, is used as a fertilizer in the farms (as against the undecdarposed
manure). The slurry is high in nutrient value and also helped to divert the use of chemicals in the farms. The
use of biogas for codakg is moreenvironmentallyfriendly thanthe use of firewood. Additionally, solar

power is inherently a nepolluting source of energy and using it for lighting and pumping needsehzex

replace the polluting fuels like diesel and electricity in tleasuof implementation.

Socioeconomic support
The majorityof the interventions and their benefits are coming to the beneficiaries at little to no cost. The
economic benefits fronthe use of biogas (replacing LPG, firewood), use of solar power for strebt

Pagel47



household lighting, for pumping of water, have been previously discussed. Additionally, the water mills and
pine briguette making machines have emergeid@snegeneratingactivities especially for women and
local unemployed youth.

14.2 Conclusion

Across all interventionsuccessfullysignificant changes were made to the initially proposed project design

for alternate energy interventions. These adaptations included technical changes, approaches or management
systemsThe modifications were possililecause the Project was flexible enough to adapt to practical needs
which arose during the implementation and afterwards. In order to sustain the systems, the availability of
maintenance and repaservicesfor the implemented technology was vital. In casénerever required,
maintenance and repair services were an integrallidame along with the installation.

It was recognized that two factors were effective in the sustainability of the component: the sense of
ownership, referring to the commitnenf the beneficiaries to the project and/or the technology tteand
satisfaction level of the users were with the technology in terms of energy supply, reliability and the daily
operation of the systems. These are in line with the existing literaturgstainable energy interventions,
identifying ownership as one of the factors that contribute to the sustainability of rural projects. The
intervention provided evidence that ownership was not a problem if individual households were the owners
and took respnsibility for the technology, as in the cas¢hafsolar lantern, solar street light or solar cookers.
Similarly, other interventions had ownershipcofnmunitybasedrganizations.

The Project is based on various environmentally sustainablersrdyefficient approaches in form of
alternate fuebased devices, initiatives towards fuel switch to mention a few among others. The project
encouraged and ensured the adoption of environfriently energy sources which eventually results in
less exploitatia of the forest resources (fp8rcentof respondents haveedependence on forests for fodder
and fuelwood as compared to gércentin thebaseline) and reduced drudgery for women (decreased time
by 2 hrs for collection offuelwood from forests). Thus thetage is now set for the community and
communitybasedorganizations to carry the interventions forward Overall, it can be effectively concluded
that interventions on alternate energy not only has made life easier for
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15. Environmental and SocialSafeguards

The project as part of its various components is ensuring sociaramwbnmentalsafeguards through
interventions such as afforestation, silvipastufeelwood plantation, agricultural diversification,
introduction of high yielding varieties and soaiabbilization to name a few. Several of these interventions
would have an impact on the environmental and social setting in the areas of influence. This chapter provides
an overview of the environmental and social safeguards that are triggered by thearptiogeontext of the
interventions planned, institutional arrangements that are in place for implementation of safeguards, key
environmental and social results and appropriate suggestions.

The Environmental and Social Code of Practices@mmyaPhasell was developed by modifying the
Environmental and Social Management Framework (ESMEyafmya | The modifications have been done

by incorporatig the experience dfefirst phasefeedbackrom project functionaries, community members
and suggestionsfrom PRI members, field studies ardedback from Consultation Workshopith
stakeholdersThe approval to Draft GPWDP of WWMC of GP and action plan for transhumant was granted
after its proper review by Project to ensure that it conforms to provisidSAfDuring the processt the

draft GPWDP of WWMC and action plan for transhumant is found tocooiform to ESMF guidelines the
Plan was referred back to WWMC/MDT with observations and suggestions for réallewing the
Environmental and Social panaters envisaged, their review and subsequent finalization

The environmental and social guidelines were made an integral part of the project planning Peveest.

plans are being developed as part of the project including the Revenue Village CertR\W® Plans, the

Gram Panchayat Watershed Development Plans (GPWDP) and the Transhumant Action Plans (TAP).
Capacities of stakeholders responsibletf@rdevelopment of these plans including community members
were developed on environmental and soadidgdiglinesto ensure that the plans that they developed met the
basic requirements. The RVC proposals and , A& efore follow the ESMF and conform to the ESG

The environment and social aspestreimplemented and monitored Brojectin four stagedrom the
preparationof Gram PanchayatWatershed Development Plan (GPWDP) and the action plan for the
transhumant populaticdie the executionof projectactivities as follows;

i Stage lincludedsensitization of project staff, villagers¢luding settled tribs) and transhumant
regardinghe environment and sociabuedo be consideredn the project.

1 Stage Zocused orthe selection of sukprojects / activities ahe Revenue village level with the
help of ESG includedn the RVC Proposalsand the action plan for transhumantnd Social
Assessmen(ESA) for activitiesproposedy RVC at theGramPanchayat levéWWMC).

1 Stage 3 dealt witta review of Draft GPWDP and action plan for transhumant through field
appraisal by DP2ndpartneMNGO (PNGO).

9 Finally, Stacge 4 looked into thdmplementationMonitoring andLearningof GPWDPandaction
planfor transhumant.

ESMF safeguard application and monitoringairphasevise mannerhas beerthe responsibility of all
project stakeholders. THESMF applicationmonitoringhashelped thecommunitiesaswell asthe project
teamto understandhe visible impactsof the interventions mitigation measureandlocal environmental
solutions taken in accordance with ESMF.

Monitoring of ESMF safeguard application the village level was done by the WWMCHParticipatory
monitoringwasalsodoneby the PME team.Internalmonitoringof the EnvironmentaindSocialsafeguards
mentioned in ESMRvas done by Deputy Project Director, Regional Project Directord WMD in
accordancevith the monitoring indicatorsfocused on halfearlyyearly reporting on ESMF safeguard
application for the proposed activities. TReoject has ensurethe training andcapacity building,
monitoring, and Application of ESMF in the planning, implementationand managemenof project
activities. ESMF safeguard applicatiomas also monitored byhird-party monitoring on a sample basis
usingprepared questionnaire and assessment modules conducted -atrMidEvaluatiorand Final
Assessment
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Thus consideringhe fragile bio-physical and socieconomic fabric of the regiothe Environmental and
Social Management Framework (ESMF) was develaog@dh provided for mitigation measures developed
based on experience from previous projects. ¥erall purpose of the devgboent and application of
ESMF has beerto ensure that the impacts of project interventions are envirormemdly, socially
acceptable, economically feasible and sustainable

15.1 Safeguard policies & their applicability

The Gramydl ESMF builds on the fraawork of the previous phase. There was a high lgfvalvareness
aboutESMF in the previous phase, and all GPWDP complied with the ESMF. In the Glilag8&IF, the

major changes includea follow-up procedure fochance findin physical cultural resourceastructured
reporting system for implementing mitigation/management measures for each type of activity and
reinforcement of a grievance redress mechanism.

The proposed projedias beerinclusive of vulnerable groups, such as women, landless, SC, and S
(including transhumantyith their participation in GPWDP development. The projessupporedincome
generation activities, including increased labour availability in constructing water harvest structures. The
transhumant action plan has enhaho®nitoring and astainable livestock and healflervice provision.
TheProject hagnhanedsocial accountality through participatorynonitoring and evaluation (PME).

Environmental assessment, natural habifEst management, forests, physical culturabussesand
indigenous peoples have been triggered. Thesarareanged from the previous phase, except for the
physical cultural resources to ensure follow uptence find.

The Project had not envisaged any significant, irreversible impacts due safdguard measures biitt

into the ProjectThe interventions have yielded positive environmental and social impacts since it was
planned, implemented and designed with environmentally and socially sound practices. The environmental
and social safeguar@slicies and their applicability for the Project has been detailed Fethie114 below;

Safeguard Policies Description Applicability
Environmental Environmenal Assessment (EA
Assessment evaluates a project's potenti

(OF EA has taken into accourthe natural

4.01)

Natural
(OP 4.04)

Habitats

environmental risks and impacts
its area of influence; examine
project alternatives; identifies way
of improving project selection
siting, planning, design, an
implementation by preventing
minimizing, mitigating, or
compensating for advers
environmental impacts an
enhancing positive impacts; ar
includes the process of mitigatir
and managing advers
environmental impacts througho
project implementation.

Bank's economic and sector wo
includes identification of (a) nature
habitat issues and special needs
natural haliat  conservation.
including the degree of threat t
identified natural habitat:
(particularly critical natural

environment (air, water, and land); hum
health and safety; social aspe|
(involuntary  resettlement, indigenot
peoples, and physical cultural resoujces

Participatory planning through tradition
local knowledge along with technical inpu
of Project members and sispecific
designs have been used for 1
implementation of watershaelated
interventions to reduce any adverse imp
on the hydraulic and geological regime
the area. Mitigation measures have a
been taken up to prevent loteym sbpe
instability, changes in surface water flo;
improper disposal of debris or changes
water availability

This has been applicable as the projext
included silvipasture activities which affe
habitats and/or important species.

The soil and moisture conservatit

activities, maintenance and rejuvenation
water sources, protection activities like O

Pagel5C



Pest Management
(OP 4.09)

Physical Cultural
Resources (OP/BP
4.11)

Indigenous
Peoples (OP/BP
4.10)

Forest (OP 4.36)

habitats) and (b) measures f
protecting such areas the context
of country's development strategy

The objective of this policy is t
promote the use of biological or
environmental control methods ai
reduce reliance on chemic
pesticides

Physical cultural resource
component includes (a) &
investigation and inventory c
physical cultural resources likely 1
be affected bythe project; (b)
documentation of significance ¢
physical cultural resources; and {
assessment of nature and extent
potential impacts on these resourc

This policy refers to distinct
vulnerable, social and culturi
groups such as Scheduled Tribes
Tribal Folks. People who have lo
collective attachment e
geographically distinct habittor
ancestral territories in project are
because of forced severance rem
eligible for coverage under thi
policy. The majority of tribal are
socially and economically weal
prone to vulnerability and often fe
excluded from developmer
initiatives.

The objective of this policy is t
assist borrowers to harness t
potential of forests to reduce povel
sustainably integrate  forest:
effectively into sustainabli
economic development, and prote
the vital local and globa
environmental services and uabk
of forests.

ANR and rehabilitation of slopes throug
vegettive treatment along with forage ro
plantation have had positive impact on
natural habitats and their functions. |
significant disturbance has been obser
to the natural habitats and/or local spec
of flora and fauna in the treatment areas
Integrated Pest & Disease Managem
(IPDM) has been an integral part of t
proj ectades Crbpn Manggemer
(ICM) approach. IPDM, a tool for pests al
disease managememthereinmechanical,
cultural, biological, chemical, use ¢
resistant varieties, and quarantine meth
are carefully combined to keep pest
diseases at below economic injlevels to
obtain optimum crop vyields has be|
practised

In accordanceith the criteria for exclusior
of subprojects/activities under Projec
activities which may cae damage t«
cultural property, places of religiol
importance and restricted historig

monuments viz. resources
archaeological, paleontological, historic|
architectural, religious (includin

graveyards and burial sites), aesthetic,
other cultural significance has bee
followed.

The project fosters full respect fo
indigenous peoples
and cultural uniqueness so that they rece
culturally compatible social and econon
benefits, and do not suffer adverse effe
during the implementation of proje
activities. Under the Project strategy has
been implemented for traversing and se
sedentary transhumant populati
(Transhumant Action PlarTAP) to assist
them in an attempt to improve their qual
of life through project interventions.

All the NRM related activities in reserve
and protected forests undee project area
have been planngokerthe Forest Working
Plan with the approval ofhe Divisional
Forest Officer. The activities are beir
implemented through Van Parafats
along with technical inputs diie Projecto
enhance the health and quality of fores
Afforestation measures have been d¢
taking into account fuel, fodder and timb
needsto integrate them effectively int
sustainable economic development, ¢
protect the vital local values of forests.
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15.2 Mitigation measures adopted at the Project Planning stage

The project activities undertaken across the different sectors and the recommended practices are driven by

the environment and social framework devibgdhe project. At the planning phase, the possible negative

impact of the proposed activities was considered during PRA exercises. If the WWMC proposal had any

activity in their GPWDP that would have a negative environmental or social impact, it wesdethsa the

mitigation measures for the possible negative impacts were proposed prior to implementation. The

assessment was conducted and some of the changes in pararmee¢diected in thélable115 below;

Subprojects/activities

Forestry

Agricultur e

Horticulture

Water Harvesting

Livestock

Construction/
Infrastructure
Induced Degradation
(NeedBased
Infrastructure
Development)

Negative Impacts

i Conflict amongusersover
resource sharing

Y Loss in soil moisture.

9 Increased watedtemand for
irrigation and competing
demands or
surviving/existing source
which are used for drinking

f Due to monoculture
chances of crop failure du
to frost/fog, insect/pest an
diseases.

q Increase in wate|
consumption, therefort
depletion in water
resources.

i Difficult on the part of

villagers to maintain / repai
pipelines.

9 Hybrid animals are mort
prone to diseases.

9 Hybrid animals require
more provisions for
healthcare.

9 Soil loss during the
construction of engineerin
structures and quarrying fc
stone and other materials

1 Equal

Mitigation Measures Adopted

sharing of resources
among users by establishing mutu
rulesfegulations

1 Maintaining soil fetility, crop rotation

and bringing the cultivated land undet
leguminous crops (pea, lentil etc.) is
practised

Selection of low water demanding (high
efficiency in water utilization) HYV
crops is given preference. Protectel
cultivation (use of polyhouseplytunnel
etc.) to reducethe input requirements.
Source sustainability measures are als
adopted to reduce dependence on @ust
few sources.

Promoting crop rotation and
intercropping to decreasigeresistance of
crops to certain pests and diseases.dflse
climateresilientimproved varieties.

Selection of low water demanding (high
efficiency in water utilization) crops are
given preference. Source sustainability
measwes are also adopted to reduct
dependence on jush few sources.
Promoting drip irrigation for water use
efficiency.

1 For the operation and maintenance, ust

groups havéeen formed

9 Diversified Livestock farming has reduct

the spread of diseases

9 Animal health camps are organized un

thesupervision of technit@&xperts.

I Treatment of the destabilized sites throu

vegeative measures, etc.
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Agribusiness fIncrease in use of Y The useof hardy local improved varieties

chemical pesticides/ for cultivation reduced the use of chemica
insecticides. fertilizers and pesticides.
Promotion of biepesticides and bio
fertilizers
Alternate Energy 9 Pollution and healthazards 9§ Components of waste/unused batteries
Sources through components ¢ solar equipment are hazardous to health
waste/unused batteriesf their safe disposal is ensured.

solar equipment.

15.3 Principles adopted ard Achievements

Certain core principles have been followed while addressing various social and environmental issues arising
as part of the project. Trechievementsf the Project as pénitiatives undertaken in accordance with the
principles are summaez in the followingTable116'4

Principle Achievements

Environment

Best indigenous practices to be Efforts have been made to use indigenous practices so that loca
taken for resources management tc are protected and promoted and employment generated. In this
foster the local skill, employment promotion of traditional bamboo basket making (ringal), cho
generation and also to protect the dance formthrough assistance unddre VGA component of the
aesthetic values Project has been promoted to a large extent.

To ensure the availability of water Emphasis has been laid on ensuring source sustainability so tha
for domestic as well as irrigational is assured availability of water through measures of develc
use, source sustainability measure recharge pits, digging of trenches, renovation of existing Tal/N:
should be given top priority over Khaula and ilage pond /Dugoutponds, vegetative structures a
any other resoure development other soil conservation structures.
and management activity.
With the help of water conservation piaes, some of the maijc
springsavailable in the micro watersheds were augmented to p
use for the community. Discharge about 1485 water sourcess
monitored for 4 years for pm@onsoon and postonsoon discharge:
Premonsoon discharge has increased to a range 8fpEBcent to
25.0percent. The percentage increment in the-pusisoon period is
ranging from 13.8 peent t033.7 percent.This wate is used by the
community for domestic, animal drinking and water for pec
passing through the difficult hilly terrain along with filling tt
irrigation tanks other water storage facilities in the area.
In traditional wat er sources, repairs Repairs of traditional water sources (Naula) have been done
should be done by using traditional traditional methods only so that their capillaries do not get se
wisdom (mud and stone) only. Similarly, renovation of Traditiced water mills using locally availabl
resources have been promoted under Energy conservation
According to preference to local Local endemic species serving multiple purposes (foddekyvood
endemic species fibre, fruits and fertilizer) have been givgmeference over exoti
species. Some of the species include Deodar (Cedrus deodare
(Quercus leucotrichophora), Kachnar (Bauhinia variegate) or Or
Chir Pine (Pinus roxburghii), Sal (Shorea robusta), Bakain (N
azedarach), Bheemal (Grewia epli, Shisham (Dalbergia sisso(
Kesia (Cassia fistula), Khaural (Bauhinia variegasa), Khair (Ac
catechu), Angu (Fraxinus micrantha)

1 Gramya I ESMF
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Reducingman-animal conflict

Any modern technological
interventions (e.g. water lifting
pumps, ropeway etc.) must be
installed only after proper
assessment of environmental
friendliness of the intervention and
costbenefit (effectiveness) study for
its sustainability.

The use of alternative energy
sources such as Bimas, solar
devices, gharat etc. should be
promoted to reduce dependence ol
forestsfor fuelwood.

Wild fruit plants and local shrubs and grasses have been |
preference for plantatioas part of forestry activitie® reduceman
animalconflict. (e.g. Amla for monkeys)

Chain link fencing was adopted by the Project as a solution to re
mananimal conflict with the advantage of securing crop saft
ensuring humaanimal safety as does not have electric current a
hence does not physically harm the humans or animals. It has el
animal safety as it has a lower risk of animals getting entrappt
injured.

Most of the technologies including soil moisture conservation (|
Mulching, mix Croppig, Organic Mulch) and Crop productic
technologies (Seed Treatment, Line SowiMgrmicompost Bio
Fertilizer, Insect TrapBio-compost, Yellow Strig& Bio Pesticides
have been introduced only after an assessment of their enviroi
friendliness, effectigness and sustainability.

The Project has addressed the issue of climate resilience by pror
weeding practices thatducesoil water losses froitihe plantthrough
transpirationThe cover reducesoil erosion by increasing soil orgar
matter, waterair, and nutrient availability. Harrowing (breaking t
soil into small fragmentd)asprevenedthe loss of land moisture b
evaporation. Covering the soil with crop residues (mulching
combination with ndillage reduces the exposure of crdpsheat
stress conditions. It also increases soil moisturetycing direct soil
evaporation.

Installation of solar lift irrigation system has been pioneered by
Project which is very economical as compared to power put
dependent on fossil fuels and redsicéhe emission level
considerably At the same time, there has beaoréasd wateruse
efficiency by providing sufficient wateaccording to the crop
Promoting irrigation at dawn and dusias reducel direct soil
evaporation, making better use of watsaurces.

Similarly, the establishment of ropeway has taken into consider;
the environmental assessment before its initiation. The gre
ropeway does not use any form of fuel energy thus reducing ci
footprint.

Climate change analternateenergy areleeply connected, e latter
constitutes a significant tool for coping with climate changeonly
as a mitigation strategy but also as an adaptation stratec
significant share of greenhouse ga&snissions originates in
conventional electricitgystems, such as power plants based on fi
fuels. Replacing these systems witlernative energies is lping

mitigate climatechange effects by reducing greenhouse gas emis
into the atmospheréit the same timealternateenergieshave beer
employed in climate change adaptation effagtisheséend to be more
decentralized and operate with diversifapacities, which prevent
overall failure incases of damage to a single facility. order to
mitigate the effects of climate change andeduce dependence ¢
forests forfuelwood,alternative sources suchl@egas solar devices
gharat solar liftirigation havebeen promoted. This has besigost

saving environmentfriendly initiative. There has beean efficient

use of bieresources reducing the dependeandorestfuelwood It

has contributed to overall safety & security, social cohesive
(community street solar panelsgduction in drudgery of womer
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For Drainage Line Treatment, the
engineering structures should be
constructed through loose
bolder/stones lying alongsie the
drainage line. Quarrying for stones
before the construction of any
structure on a site should be strictly

prohibited.

Social

The weaker section and SC/ST
groups should be

consulted/informed about the
project activities so that their
livelihood opportunities are
enhanced and safeguardec
(Consulting with vulnerable groups)
Accord important role to women

Drudgery reduction intervention
should be promoted towomenfolk.

saving time & effort and more importantly reducing pressure
forests

Quarrying of stones prior tthe construction of any structure
prohibited. Drainage line treatment engineering structures reame
constructed through boulders/stones lying alongside the line. Mc
the DLT structures have been ensured through this process

Members of vulnerable groups have been consulted regarding p
activities so that their livelihoods are safeguarded and prom
Special considerations have been takémaccount to reach out to tt
Category C beneficiaries identified throutite PME process in the
community and take them up through VGA activities.

Women play a pivotal role in natural resource management
therefore hae been given a key role in planning, implementation
monitoring processes. A related aspect has been ensured tt
Women Aam Sabhas formed and their proposals are appropt
included in the GP\P. The elevatiorof 311 women as electe
representaties of PRI has been achieved.

Time saved due tdhe lower frequency of fodder collection hi
reduced to 2 hours and atb@number of members involved in fodd
collectionis 1 or 2. This s amounted to a savings of almost
persondaysof work each month.

Time saved due to Stall feeding of animals reported by 87 perce
the women farmers as they find it convenient to provide fodder
take care of animals as there is less effort &mé tnvolved thus
reducing drudgery.

Time saved duéo water availability was reported by 55 perceht
respondents who articulated that they do not spend any time bri
drinking water to their household as water is available at or near
house

Napier plantation and mini kit: Because of the availability of

fodderon-farmor in nearby locations, time spent on fodder colleci
fromtheforest was saved in the range of-2.B6rs per day, thus savir
about 67 wage days per month.

Farm mechanizain under the Project has involved improved fe
tools and equipment assisted by the Project as well as the adop
improved agricultural & soil conservation practices (Seed treatn
Bio-compost, Vermicompost, Mulching, IPM measures like- t
pesticices, yellow strip, insect trap, Deep ploughing, zero tillage, |
sowing, and INM measures like organic manure, cow ul
biofertilizer) by farmers through capacity building initiatives wh
have been effective in drudgery reduction, especially of
womenfolk, has enhanced the cropping intensity, increasec
precision and timeliness of efficiency of utilization of various c
inputs and reduced the losses at different stages of crop prodt
Farm mechanization has enhanced the overall productavity
production with the lowest cost of production.
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Formation of Women Aam Sabhas
and inclusion of their proposals in
GPWDP should be ensured.

Obtaining consent for land use

Implementing Transhumant Action
Plans (TAP)

Organic cultivation promoted.

Overall,drudgery reduction has lad the participation of women ¢
individualsas well as in groups in nearm activities thus enablin
them to work towards additionalincome for sustaining their
livelihoods. More importantly, drudgery reduction has led to b
participation of women itommunitybasedorganizationgWAS) &
Panchayati Raj InstitutionsPRIg for developmentand increased
participation in social gatheringghis is evident from theumber of
women elected in PRIO&6s from
development initiatives forward.

Increased participation of women in Gram Sabha mestihge to
WAS has been observed. WAS has brought a significant ch
among women in the space where they had limitéeksto play. The
suggestions of WAS are getting due importance, there has beer
discussions on the suggestions of WAS and are incatgzbin the
plans. Out of the 1588%suesraised by WAS, 8776 have bes
incorporated in the GPWDP plan while the rest have t
implemented through convergence and other sources/schemes.
Individual or community land has e used for constructigpurposes
with the consent of beneficiaries/ Gram Panchakta. landwas not
donated to the project and ownership was retained with benefici
Gram Panchayat. This has been followed in several instanc
communitybased interention

TAP has been developed as part of the project and this aims to i
the quality of life of transhumant and also improve livesto
Assistance to Transhumant as a part ofil@iehas been implemente
with interventions such as health camps organized for both the hu
(1351 individuals) as well as their livestock (over 60,000) tow:
improving their health by identifying and addressing the disease
administering curative as well as preventive soges.

Transhumant populations within the State encompass two nor
groups Bhotiya/Anwal and Gujjars which travel through the prc
target area. A transhumant action plan has been developed, whic
support livelihoods improvement, in particuldkelstock health anc
extension services and assist them to improve their quality o
through project interventions. The institutional arrangemen
implement the transhumant action plan includes the project staff
the support of social developmdatilitators. The plan also promott
cohesion with the target GPs by increasing project awareness.
Organic farming is the manifestation of the traditional environn
stewardship of the people of Uttarakhand, providing a mgéan
expression in the form of economic growtost of the farmers in
Uttarakhand practice organic farming by defautaimfedconditions.
This practice has been the source of food security for small
marginal farmers in terms of safe, multiple andtritious food.
Accordingly, theproject has beefocussing angromoting organic
farming practicesthrough continuous sensitizatiprassistance fo
adoptionregarding IPM and IPNMThere has been a shift farmes
towardsthe adoption obrganic farmiig as is evident from the surve
of INM/IPNM. The Statggjovernmenhas declared Rudraprayag as
default organic.

The farmers involved in high yielding agricultural crops (cere

pulses, millets etc.) in Project villages have adopted organic far
prectices to produce the crops that are being used for
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consumption These farmers plan to increase the area under or
farming after realizing the cobenefit of organic farm produce bas
on conventional market price. Bio composting technique

facilitated the spread of healtonsciousness among the farmi
community. Organic farming is also contributing todrientrich diet

for the farmers thus allowing a healthier lifestyle.

Seed federation constituted under Gramya Il in Almora divisio
undertaking certified seed production whismot treated chemically
with any agents or colouring agents and are sold in packaging
on the recommended seed rate of each crop

15.4 Grievance Redressal Mechanism

Participatory Monitoring and Evaluation (F)] has beeian effective tool inheassessment of the changes
brought about btheimplementation of Project activities and aims at involving the village community in the
process of project implementation and social audit of these activities. Gertbiallyrocess is performed

by involving external exper@genciesin the project against set indicators. Bat adopta complete
participatory approach, this process has been intrododedolve the communityn tracking, monitoring

and evaluating the pject activities.Participatory Monitoring & Evaluation is the process of social audit,
which involvel project beneficiaries and other stakeholders in the monitoring and evaluation of the project
activities.

All proceedingsnd records of the project weaiecessible to all community people. All transactions were
recorded immediately. Both these requirements ensured a high level of trust among the community members
for each other. Some specific provisions to ensure complete transparency were the disegnatial
physical and financial achievements GPWDP through wall painimggublic place accessible to all and
presentation of the accounts of the project to the Gram Sabha at least once in alhegptecess of PME
involves Gram Pradhan of everyRGpresenihg the records of GPs in front of Gram Sabha for their
information and assessment. Tdoeountassistants of each Gram Panchayat presents the progress of works
undertaken against the AWPs durthglast quarter of the PME along wite Audit report for that financial

year. Thereafterthe acountsassistant presents the records regarding Project GPs and explains their
importanceHe also elaborates on thglity of areport of the Activitywise monthly abstract of expenditure
basedon Integratd Activity Registeras well asa monthly Beneficiary Contribution Statement. It is based

on the Beneficiary Contribution Register of the Gram Panchayat. Project Cash Book, Bank Pass Books,
Sanction Registers, etredisplayed tahecommunity for their srutiny. PME is conducted om halfyearly

basis in all project GPs. The Action Required Checklist (ARCs) with corrective measures to be compiled
and a reporis generatedAll the queries that were raised during PME Exercise were addressed at GP Level.

PME Rounds Queries Raised Queries satisfactorily addressed

Round 1 349 349
Round 2 293 293
Round 3 311 311
Round 4 237 237
Round 5 253 253
Round 6 260 260

Total 1703 1703

The project placgspecial emphasis on transparency, accountability, openness and disclosure of information
to the communitythrough wall writings, paintings, awareness generation campaigns, radio programmes,
publications, villag-level workshops an8amvadFor each GP, a detailed Annual Work Plan (AWR}s
preparedbased orapproved GPWDP which contained details of activities to be funded and implemented,
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implementers, beneficiaries and their contribution, and the cost tolreddon each activity. On basis of
this, a detailed Annual Procurement Pleasprepared andubdividedinto quarterly plans, corresponding
with the AWP. The Procurement Plans were also prepared which was approved along with tHENAWP.
Annual Works Plarshall be preparedased orfGram Panchayat Watershed Development Riakeeping
with the above principleswidespreadisclosure of information through IEC initiatives have been carried
out. Besidesthe above, the website www.wmduk.gov.in and have beeateveloped for information
dissemination regarding the project.

Citizen charter for WMD has been prepared and as per the RTI Act, the Public Information Officer at State,
Division, Unit and Gram Panchayat Level have been designated and informationedispglaghe block

level and district level, information regarding the areas/ Gram Panchayats selectédeprdgct has been
widely displayed. In keeping with the guiding principles of transparency, accountability and openness, a
grievance redressal ntemism in Gramydl has been put in place. Since the Gram Panchayat will be the
project implementing agencggrievance redressal mechanism both within and outside Gram Panchayat has
been adopted. The grievance redress process is continuous, transphpartieipatory and is an integral

part of

t he

projectés

account abi

ity

and

recording and resolution of grievances under Gramya |l are depicted in the following exhibit.

WithinGP Outside GP

Use of provisions
available under
Uttarakhand Panchayat
Raj Act

Collection of written
grievances in sealed box
in a public place in each
village of the GP. Steps
to be resolved
undertaken or escalated
to higherlevel

Epjvp/cmzen I

Local media

- J

—:r[state media

State level Directorate
Z| (wwmp)

Regional office of the
project

_— S
O ——
Division level of the
project

T ————
e

Unitlevel

S —
e

Districtadministration

e —————
e ————

Commissioner level

S —
———

Block level

S —
O ——
Elected public
representative

S
l Civil Court | | Lokayakut I nghCour‘t

[

State level WMD J [Secretawlevel (Govt.) ]

I State Vigilance I

Legal Mechanism

governan

]4 Secretary level (Govt.)

Adequatesteps hee been taken up right from the Gram Panchayat level where the Zilla Jalagam Samiti
headed by the elected Chairman of Zilla Parishad had been constituted to look into the grievance. Currently,
District Watershed Convergence Committee headed by DistricisMaig looks into the grievances. Apart

from that in case of escalation, there is adeuel redressal mechanism put in place, L1 (Deputy Project
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Director). L2 (Project Director at Division level), L3 (Project Director WMD), L4 (Chief Project Director).
The escalation time to address the grievance at each level is 7 days.

Apart from all these redressal mechanisms under the Project, if an individual feels that his grievance has not
been adequately addressed then he can approach the Chief MinistereHelth is an independent

grievance redressal mechanism cutting across a#irgawvent departments of the State. The CM Helpline

i s awaytcenmmunication platform for citizens to register their grievances and get them resolved in one

pl ace, conveniently. They can file theincegf{sB¢vande
see the status, ask questions, prosisggestionfor improvement and see announcements from the oM.

make the above services widely accessible to the
channelsi helpline number, web pat mobile app, email, and post. Grievances filed by any of these
methods get routed to the responsible government offfds.is being doneé makethe grievance redressal

process integrated and inclusive, thus benefiting citizens thisigdedy resotion of their grievance(s).

Grievance Redressal Mechanism (GRM) has been one of the important tools for project management which
helps record and address the key issues faced by the community and other project stakeholders. The
grievance redress procesashbeen continuous, transparent and participatory and is an integral part of the
projectbdbs accountability and governance agenda. Th
resolution of grievances under Gramya Il have been effective ivirgg@sues of conflict right at the Gram
Panchayat / Division level.

The various trainings and capacity building exercises conducted as part of the project have been effective
and have resulted in heightened participation of community members. Thethaeel using various

forums such as meetings to discuss activities and plans in a threadbare manner and discuss anticipated issues
and concerns. This has a positive impact on the overall satisfaction level with the project as community
involvement at alktages has ensured that there is less chance for complaints and grievances.

15.5 Building Climate resilience through Integrated Crop Management

The capacity building on INM/IPMrasconducted via interactive lectures, group work exercises, experience
sharirg by experts, field visits and hands training with practical exercises. For increased participation,

the participants were required to present results/ findings from their working group exercises to trainers and
other participants for feedback to enharkbeir learnings. It was important to provide a solid theoretical
foundation for the different components of the courses. This was implemented via lectures (visual
presentations, videos, case studies). Working group exercises were executed undemibe gfuidsource
experts.

From the capacity building undertaken under Gramya as articulated in the survey8ZBmarcent of
participants were trained under INM/IPM and 34 percent of therewomen participants. There has been

an average increase4® percent of the participants undergoing capacity building under IPM techniques and
36 percent of them adopting IPM techniques. Similarly, 38 percent of the participants have undergone
training on INM withanadoption rate of 88 percent of any INM/IPM heologies.

87.5 percentof respondents were satisfied with the training content an@ gdércentof respondents
articulated that expenditure on plant protection measures have decreasedY \pbileent expresses that it
has remainethe same. 31 percemf farmers affirmed that they will continue to use IPM technologies in
near future. An interesting observation under the Projebeigpple effect of IPM/INM in the field with
21.3 percentof farmers stating that there @ increased use dPM/INM pradice by fellow farmers. The
following Table 118 depicts the results from the field survey on INM/IPM including the adoption of
practices.

Pagel5¢



Particulars

Received any training in Integrated P
Management (IPM) methods

Women members ithe family who have receivel
training’ One member at least

IPM Techniques* under which you have underge
Training

1=Cultural

2=Biological Controls

3=Mechanical/physical

4=Pesticide controls

INM Techniques under which you have underge
Training under the Gramya Project
1=Vermicompost,

2=Farmyard manures,

3=Bio- fertilizers/ soil amendments

4=Crop residues and farm wastes
5=Agroforestry and tillage practices,
6=Leguminous crops,

7=Intercropping,

8=Crop rotations,

9=Fallows, irrigation, drainage

10=Chemical fertilizer

Techniques adopted in fafimPM

1=Cultural

2=Biological Controls

3=Mechanical/physical

4=Pesticide controls

Satisfied with the Training content

Adopted any of the IPM/INM Technique
Expenditure on plant protection

Decreased

Remained same

Continue using the IPM methathortly
Increaseduse of practice by Fellow farmers
INM/IPM increasing

Baseline (%)
5.4

11

23.3
15.2
13.1
13.4

21.1
28.6
6.8
2.1
3.1
9.8
11.3
19.3
2.3
2.7

9.3
5.2
3.6
3.1
0.4
11.3

0.2
9.8
2.1
0.9

Endline (%)
83.2

34

73.3
65.1
73.3
33.3

81.1
78.6
66.8
22.1
72.1
19.8
44.3
69.3
125
22.9

53.4
35.2
53.3
22.3
87.5
99.4

17.3
67.0
33.3
21.3

Change (%)
77.8

32.9

50
49.9
60.2
19.9

60
50
60
20
69
10
33
50
10.2
20.2

441
30
49.7
19.2
87.1
88.1

171
57.2
31.2
20.4

1=Cultural Controls (crop rotation, growing bait crops, mixed cropping, tolerant variety, deep summer

ploughing, correct time of sowing)

2=Biological Controls (Predator insects: Paraisiinsects: Biological pathogens, Baveria)
3=Mechanical/physical (Use mulch, hoeing or pulling weeds before they establish roots; Place collars in
the soil around susceptible vegetable stems; netting; mechanical traps:gitangests off plants)

4=Pesticide controls (Traditional or synthetic pesticides; Natural or 13gnthetic pesticides; Preventive

pesticides)

However, it was important to
term It is important to note that tgke/ implementation of learnings from the training program may take
time and will depend on other factors (including institutional support). A preliminary way to assess increased
understanding of the technical and marketing concepts by the participtmtsoisduct a short multiple

assess

t htesmagndongt i ci pan
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choice questionnaire test before the start of each training session. Once the training session is completed, the
participants can be given the same test to assess whether there was an improvement of knowledge.

The capacitybuilding measures have translated into adoption practices. From the sampled survey
undertaken at the end term, the following resulfBable119 were observed

Areas of Enquiry

Perentage of farmers who undertook seed treatment fo
any of the crops cultivated

Seed treatment methods undertaken

Visible changes were observed after undertaking seed
treatment

Use of Biecompost in any crop in the last cropping seas
1 Quantity of biecompost used?
1 Areain which biecompost is used now?
I Area covered under bicompost earlier (5 years
back)?
Use of vermicompost in any crop in the last cropp
season?
T Quantity of Vermicompost used
1 Areain which vermicompost is used
1 Area covered under vermicompost earlier (5 yei
back
Use of Organic mulch (crop residue etc.) in any of the ci
in the last cropping season
1 Area covered with orgac mulch now in last
cropping season
1 How much area is covered with plastic mulch
now/ last cropping season?
Use of biepesticide & botanical extracts in any of the
crops in the last cropping season
1 Area coveed under biepesticide now/last
cropping season
Quantity of biepesticide used
The area was covered under-piesticide earlier
(5 years back)

1
f

Response
67%

Treatment with fungicide/antifungal like
Trichoderma75.5%

Treatment by soaking in lukewarm water
13.5%

Treatment in cow dung slurry 11%
Decreased incidence of wilting
(yellowness/dryness/disease in germinated
plants}67% Increased Germinatie38%
11%

12 quintals /Ha

1-2 nali/farmer

0-1 nali/farmer
48%

12-15 quintals/ha
3-4 nali/farmer
1 nali/farmer

48%
1.5 naliffarmer
0.5 nali/ffarmer
72%
5 nali

4 litres (extended to 30 litres)
1 nali

15.6 Handling of Pesticides and Fertilizers

Pesticides are toxic feests a well ashumans. However,
target animal species if suitable precautions are taken.

they need not be hazardous to humans and non
Most pesticides cause adverse effects if intentionally

or accidentally ingested or if they are in contact with the skin fong time. Pesticide particles may be
inhaledwith the air while they are being sprayed. An additional risk is the contaminatisimkihg water
food or soil. So the thrustwas to implement such activities which not only minimize the negative
environmeral and social impacts but alsohancehe positive impacts. To ensuretite Environmental and
Social code of Practicegasdeveloped andll the activities under the projesierein accordancevith these
codes of practice$he focus was laid upon nating kanned pesticides as per WHO guidelines in the project.

Agricultural activities.

From the survey data, it is observed that almost 19 percent of the farmers use predéisionsludes
wearing protective gloves, protective shoes and using longeskgarts full trousers when mixing or
applying pesticides, usage of nose mask while applying pesticides, washing hands, face and other body parts
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with soap after pesticide application as well as washing all protective clothing at the end of every working
day in soap and water.

Special precautions are taken during transport, storage and handling. Storing of pesticides are done in a place
that is locked and is not accessible to unauthorized people or children; they are never to be kept in a place
where theymight be mistaken for food or drink. 17.7 percent of the respondents are storing pesticides in
original containers with clearly identifiable labels away from children, water source and in well ventilated
place

The reuse of pesticide containers is riskg @ot recommended. However,dmural context with limited

resources pesticide containers may be considered too valuable to be thrown away after use. Whether
containers are suitable for cleaning and reuse depends on the material they are made of tuey what
contained. Under conditions, containers of pesticide formulations classified as slightly hazardous or unlikely

to present acute hazard in normal use can be reused for purposes other than the storage of food, drink or
animal feed. Pesticide container® to be rinsed as soon as they are empty, filled with water, and allowed

to stand for 24 hours. They should then be emptied, and the process repeated twice. From the survey, 18.6
percent of the respondents articulated that disposal of pestisideseat t he end of the da
inside of the spray pump washed and any residual pesticides flushed.

The followingTable120depicts the adoption practices of handling of pesticides and fertilizers under Project
intervention.

Particulars Baseline (%) Endline (%) Increased
adoption (%)

Wearing protective gloves 0.7 20.6 19.9

Wearing protective shoes 0.6 19.0 18.4

Wearinglong-sleevedshirts 1.2 19.1 17.9

Wear full trousers when mixing or applyir 1.1 20.3 19.2

pesticides

Using nose mask while applying 2.7 22.3 19.6

Washing hands, face and other body pi 3.5 23.1 19.6

with soap after pesticide application

Washing all protective clothing at the end 11 194 18.3

every working day in soap and water

Storing pesticides in original containers w 0.9 18.6 17.7

clearly identifiable labels away fror

children, water source and in well ventilat

place

Disposal of pesticides done at the end of 0.2 18.8 18.6
d a yviok, the inside of the spray pun

washed and any residual pesticides flushi
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Thebiopesticidemndbioagentsassisted among the farming commursya part of its IPNM practices are

as follows;
\ Table 120 Details of IPNM Measures
O 0zw 3T O @ > > < = Bio Pesticide Bio-Agent » < -
g 985 23 I 2 1) 1) @ ] o o) =y
gz =gp 2g z £ § & 3 2 T g B
S £ 22 "3 % 2 = z 8 @ 4 T o & i 3
500 2 g 3 = 3 o z 3 8 o z d el = B S
z & > B o = 3 g g © = c 1% a 9 »& 8= 3 8 3
S S S ) D @ 3 ol g g = 3 3 9232 B %) =
z e ¥ = 2 -~ & 2 & 5 8 2 8 Swggz == 35 B
2 3 =2 3§ ° 3 =2 Teg”d 8
o @ = P a ® -
qgtls gtls Lit qtls qtls qtls qtls qtls Lit gtls gtls Lit qtls Lit gtls Lit Nos. Nos. Nos.
Tehri 96 156 7 50 50 100 5640
Rudraprayag  496.5 49.2 1047 265 1177 1085 1158 932 53 1000
Pauri 158 38 9.5 125 25 25 25 23 2000
Almora 1251.9 351. 274 2.6 90 3200 526
PMU 46.2 157 1640 33 0.6 780 2439 30
Vikasnagar 225 265.7 45 8.3 3.3 36
Uttarkashi 60.3 258 60 17 1016 97.6 612 161.6 500 314 117 20 4330
Bageshwar  1224.6 186.8 9.1 62 1000
Pithoragarh 999.7 6141 425.6 105 2000
Total 4355.7 405 60 17 5339 543.7 841.7 188.14 9639 1404 150 1208 25 982 4433 780 436 21609 556

From the abov&able 121, it is evident that the Project has madeoall efforts to promote the usage of
biopesticides among the farming communiBjopesticidedriven sustainable agriculture enjoys social
acceptability, promotes economic productivity, and engenders environmental stewardship. These three
dimensiongrepresenthe tripartite concept of sustainable development whose finest concept is currently
contained in the United Nations 2030 agenda, popularly known as the Sustainable Development Goals
(SDGs).

15.7 Transhumant

The project focuses dhetranshumant population whidtas helped in providing day to day items of need

to this population helping improve their quality of liflranshumant groups such as Guijjars and Bhotiyas

are nomadic tribes who are primarily engaged in animal husbandry as they migrate from highes #dtitud
lower altitudes during the peak winter months along with their cattle and/or flocks of sheep and goats in
search of green pastures. Many such groups camp in the project areas during winters for short durations.
These groups live with limited resouscand often have to face hardships during transit.

Transhumant Action Plan -,
Van Gujjars, and Bhotiyas, who keep mixed flocks of sheep =

and dogs for protection are the two major nomadic tribes
Uttarakhad. They are one of the many tribes who have livec

Atranshumancedo (the practifj
grazing ground to another in a seasonal cycle) has been a#*
of life for centuries. Als, much before the concept of inviolat "
spaces for wildlife conservation descended onto Ind *
Afenvironmento policy i n t
Protection Act. And vyet,
Guijjars has been made precariously tentative.

However, the project has full regdiat the hardships encountered by these transhumant people as a result
of the life chosen by them and has a Transhumant Action Plan for such tribal people to provide them with
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certain items of day to day use and lookratteir general welfarélhe projecfosters full respect for these

i ndigenous peoplesd dignity, human rights, and
culturally compatible social and economic benefits and (i) do not suffer advers¢s aefiging the
implementation of project activities.

A strategy was formulated under the project for traversing andssstantary transhumant population to
assist them in an attempt to improve their quality of life through project interventions. Téteutreance
systems in Garhwal and Kumaon regions are of the vertical type wherein transhumant and livestock inhabit
warmer zones during winters, moving upwards as the weather warms during spring until they reach alpine
pastures in summers. While Gujjars mawith their herds of buffalo and cattle, Bhotiyas keep mixed flocks
of sheep and goat for wool, meat and rituals; horses for baggage transport and dogs for protection. A
Transhumance Action Plan (TAP) has been prepared for improvingottieeconomiccondtion of
transhumant Bhotiya/Anwal and Gujjar communities. The basic objectives of the TAP included the
following:

- Sensitization of project stakeholders/partners regarding transhumant issues

- Ensuringthequality of life ofthetranshumant population in tipeoject area.

- Ensuring that all interventions are culturally compatible

- Boosting epidemiological surveillance and tools for control of major animal diseases associated

with transhumance through awareness and preventive measures

- Implementation of mech@&ms for supervision of animal movement linked with transhumance
practices

- Creation of an environment for harmonizing aim of natural resource management with improvement
in quality of life of transhumant in the project area

Transhumant routes inthe project area

Transhumant District Transit Duration Route Type of
Communities (days) Migration
Van Gujjars Dehradun 7 VikasnagaiKalsi- Shaiya Traditional
Chakrata with families
8 VikasnagaKalsi- Koti-Tuni
6 VikasnagaiKalsi- Shaiya
Chakrata
6 Khothibhandi ko Devvan
6 Jokla to Devvan

Tehri 9 VikasnagaiKalsi-Judde
YamunapuwNainbagPurola

Rudraprayag 7 Mohankhal to Pokhri Tradition
15 Rudraprayag to Simal bend al
with
families
7 Mohantag to Gangnani
Uttarkashi 6 Vikasnagar to Nagtibba Semi
sedentary
with
families
Bhotiya/ Almora 10 SheraghaBhaisiyachana Traditiond,
Anwal badichinalamgadasaharfatak migrate
RamgarkBhawaliBhimtal without
Haldwani families
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Table 121: Transhumant Routes inthe project area

10 PanarDhaydiDanaya
Badichina Bhawali Bhimtal
Haldwani
10 SheraghaBhaisiyachana
badichinalamgadasaharfatak
RamgarkBhawaliBhimtal
Haldwani
Pauri 9 Joshimath Chaudikhal
Thalisain
8 YamunapuNainbagDamta
NaugaorPurola
Dehradun 3 months Kahanehra to Pikhagram Semi
sedentary
with families
Uttarkashi 10 Sahastradhara to Harsil Traditional
8 Phakot to Harsil with
8 Shivpuriteg to Harsil families
8 Raipur to Naugaon
Champawat 8 Ghat toChampawat Traditional
8 Ghat to Devidhura migrate
Pithoragarh 7 Raiagar to Saraghat without
7 Gangolihat to Panar families

Transhumant Population stay in various Divisions of the Project

Table 122 Tr anshumant Population stay in various Divisions of the Project

Division Places Where Transhumant Population Departure to Back to villages
Stays Bugiyals
(Grasslands)
Vikasnagar, Haripur, Quansi, Chakrata & Sahiya March/ April September/
Dehradun October
Thatyur, Tehri Nainbagh & Thatyur March/ April September/
October
Rudraprayag Bansbada, Kund & Jakholi March/ April September/
October
Uttarkashi NaugaorBaghasu & MoriSandra March/ April September/
October
Pithoragarh Thal & Nachani Chinkiya May/ June Septemb#d
October
Almora Garunabaz, Kafli and Dodam Feb/March September/
October
Bageshwar Talsar Patiyasar, Munar, Chauda Stt March/April September/
Badi Paniyali (Shama), Gogina, Bhan October
and Vinayak.
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The following Table124 depicts the Tnashumant Census

District Transhumant
Rudraprayag Gujjars
Tehri Gujjars
Gaddi
Uttarkashi Gujjars
Bhotia
Dehradun Gujjars
Almora Bhotia
Bageshwar Gujjars
Pithoragarh Bhotia
Total

No. of
Transhumant =g\
(Individual)
staying/
passing
through the
project area
200 0
112 135
85 0
88 494
73 75
148 253
a7 0
210 0
140 0
1103 957

Details of livestock

Buffalo  Sheep/
goat
80 4100
1418 240
0 6218
992 383
10 867
1791 242
0 5693
0 10200
0 16139
4291 44082

Need Assessment & Benefits under the Project Interventions
Group Digussions, personal interactions conducted by the project MDT with the transhumant groups during
their passage through project aréasgaina n

problems and possible mitigation measures. The majotgmnslidentified include:

i nsight

- Degradation of and reduction in pasture land
- Reduced availability of fresh fodder
- High incidence of diseases in animal
- Lack of veterinary services

- Loss of livestock due to accidents, wild animals, diseases etc.

- High incidence of honan diseases

- Low productivity of animal products
- Exploitation by middlemen

- High prevalence of indebtedness

- Lack of education in the transhumant communities

- Information and Communication gap with the outside world.

Mule/

horse (calves,

60
45
28
98
15
351
38
60
124
819

nto

Other

Dog
etc.)

41
103
48
140
30
651
21
60
125
1219

t he

Total

4281
1941
6294
2107
997
3288
5752
10320
16388
51368

communityoés

Under the Transhumant Action Plan, vasanterventions such as health camps were organized for both the
humans (1351 individuals ) as well as their livestock (over 60J8@9jmpacted in improving their health
by identifying and addressing the disease and administering curative as welleadipeeneasures.

Over 20000 units dfems such as tarpaulin/poly sheets, tents, feed tubs, blankets, concentrated feed for the
cattle, torches/solar lanterns, daris/cow mats, raincoats, umbrellas, buckets, milk/ water cans, shearing
scissors, bells forattle, shoes, socks, pitthu bags, tarpaulin canvas, cookers, cotton mats, first aid kits, etc.
were distributed over the project period. These activities have helped to benefit over 1351 humans and above
60000 livestock population at a financial cosRsf 44.01 million during the entire project period.

15.8 VGA

Vulnerable groups
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The project design allows the communityitself plan and implement theolutions brought about through

this projectand in order to ensure that these solutionsaseinable ahinclusive,measuresreoutlined in

the projectds Environment andThesocidl managdtem lagv@evork nt Fr
ensures inclusion and delivering the benefits to all categories of residents in the watershed including those
that are&ndless, marginal and vulnerable. The income generating activities for the vulnerable groups support
these individuals through a judicial and inclusive approach.

I n t he pr-citegaryt hpusehdide weée@éntified throdigh'Wealth Ranking Exeise' carried

out as part of participatory planning durithg preparation of GPWDP Plans. Due care was taken to ensure
that Divorcee women, widows and speciallyled are included as members of groupsftmmegenerating
activities.

The overall quaty and distribution of Individual Assets across the divis@pgearoo satisfactory. There

has been equitable distribution among various categories of project beneficiaries with allocation of assets
among O0Cbd category of b é2npertent ofi aasets wravided ® this bategoty,i gh e s
foll owed by category 6B6 ( 3 7(Refeeto Taklailton Distrinudon ofat e gor
Individual Assets across categorieBie WWMC is responsible for managing the Vulnerable Group Fund

(VGF) supporting livelihood enhancement of vulnerable groups to ensure equity amongst vulnerable
households. IGA proposals are developed by the FNGO in consultation with corpéiviegialdgroups

and funds are disbursed to the vulnerable individualspgrdtirough the GPs after signing of an agreement

with GP.

Individual Activities

7700 beneficiaries put together have earned an overall average net profit GERE3BL (excluding wage

and working capital). The average annual net incohtieebeneficiary fotheyear 202621 was Rs. 1878.
Activities providing maximum net average income had been trading (grocery shops, vegetable shops, etc.)
and production (food stalls, handicrafts, etc.) both giving an average annual net profit of upwRsds of
23,000 (Refer tthe Table125)

Group Activities

4748 beneficiaries in 854 groups have earned an overall average net profit of Rs. 1007.59 L (excluding wage
and working capital). The average annual net income per beneficidingfear 20221 was Rs. 13874 (5
members per grouppctivities providing maximum net average income were production (bakery, food
stalls, handicrafts, etc.) and livestock (goatery, dairy, poultry) both giving an average annual net profit of
upwards 0Rs.20,000 for each group member (Refer to Tdl2s).

Table 124: Average annual net income (profit) of vulnerable group activities
Type: Group Activity type Average Annual Net income
Group Farm based 12144.9
Livestock 51433.7
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Production 45992.8

Service 21531.3
Trading 229221
Group Activities average Income (annual) 28418.8
Individual Farm based 9333.5
Livestock 8432.9
Production 17363.3
Service 14451.2
Trading 16739.6
Individual activities average income (Annual) 11055.6
Overall average income (Annual) 12833.8

15.9 Impacts & Conclusion

The ESMF and corresponding ESG focus upon ensuring that interventions are planned and undertaken in an
environmentally and socially sustainable manner. There is a clear focus on adopting practices that are locally
relevant andcontribute towards overall soegconomic development. The project adopts a highly
participatory approach, involving communities in planning and designing plans that conform to the ESG.
Importantly, women form a core stakeholder group eadensure thatheir voices are heard through
institutions such as the Women Aam SabNamencentricplans are developed and incorporated in the
GPWDP thus ensuring that specific steps are taken to address their requirements. The project also
emphasizes the need to irope the condition of transhumant and ensure thatdhesgccess basic facilities

such as healthcare and education to the extent possible during their period of residence in project areas.

While the projechasensued that the ESMF is adhered to and E&@ followedin undertaking various
interventions, there is a need to maintain this focus going forward asThwelcommunity are well aware

of the environmental & social safeguard measures and are doing their utmost to carry this forward in their
plannirg process and incorporate the same in the development plan in their GPs.

It has been ithe best interest dhe project and communitgseach member of the village communiitss

taken upfull and effective participation in the project. The commumisdisplayed its strong sense of
ownership by agreeing to share project costs by contributing tichenamey for project activitiesAll
individuals, RVC, User Groups, livelihood activity groups and the Water and Watershed Management
Committee (WWMC) of th& P haveimplemenéeddecisions taken by the GraBabha. Further, the GP and
RVC have kgt everyone well informed on all developments and decisions and ashthdt conmunity
regularly on all issues. The project has ensuraasparencyhrough the accessiiy of proceedingsand
records to alkommunity membersCarehasbeentaken that the disadvantaged grobpseprofited equally

from this project. Th&&PWDP has incorporatgmiovisions tdbenefit women, the poor, landldasourers
marginal famers, menbers of the Schedul€thstes and Tribes, and transhumant populations. Social equity
hasbeen thecornerstone of this project.

Findingssuggesthat recommended practices related to usage and handling of pesticides are being followed
by the farming commudity to a considerable extent as compared to the inception of the P&ijadarly,
theadoption obiopesticides andtherenvironmendfriendly applications has been well accepted due to the
focussed approach and assistance by the prdjaat also addrsses the SDGs asopesticidedriven
sustainable agriculture can reduce poverty (SDG1: No Poverty) and address hunger (SDG2: Zero Hunger).
Stewardship of the natural resources is required for the continuous exploitation of the environment for
agricultural productivity (SDG6: Clean Water and Sanitation, SDG12: Sustainable Consumption and
Production, SDG14: Life Under Water and SDG15: Life on Lakidith the adoption of practices, the
community is poised to carry forward sound environmentally friendly appesafrom the planning to its
execution stage.

For the VGA interventions, as observed from income generatethdgrear 202021, the impact othe
Covid-19 pandemic halseen negligibleThough theyear 201920 saw aslight decline in business for the
VG enterprises, howeveonce lockdown restrictions were lifted the businesses were able to revive
themselvesThis was due to the fatat the activitieselectedunder VGA were based on the day to day

Pagel6é



necessityof peoplein the area andvere planned in @l a way that it could sustain itself as it hzal
competitionandpeople were able to get trequiredservices in time antthus thebusiness was not impacted.
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16. Financial Management System

The financial management system for the project has beerogeddteeping in mind the need to adhere to
basic principles such as effectiveness, transparency, accountability and ease of implementation. The project
has two systems for drawing and disbursement of money which are as follows:

- Treasury System: Funds amdaased by the financial wing of WMD to DDOs to phgsalary of
employees and meekpendituresequired to be incurred fohe smooth running of offices
- Cash Credit Limit (CCL) Systenfunds are released to DDO4gfe following two heads:
0 20-Grantsin-Aid: Utilized to meet expenditures incurred by GPs for implememtiogect
activities:
A Implementation Fund
A Vulnerable Group Fund
A Incentive fund
o0 Other Expenditure: Utilized to meet expenditures incurred by Project Directors, field DPDs
and other DDOs in thimplementation of demonstration and training activities other than
projectactivities

The funds provided under ZBrantsin-Aid are summarized as follows:

l

Implementaton Fund Thi s fund is available to GPs in a se
Devel opment Project Accounto6é6 and operated jointl
for implementation of activities proposed in GPWDP and inter GP space MWS plan. An additional
amount to the extent of Rs. 800, per annum, is provided to ed8R in the above account to pay an
honorarium to the Account Assistants and meet their expenditures. Neadyc2hiof the watershed

treatment fund is set aside with the concerned DPD for treatment eGRtspaces which lie within

the MWS but are outf the jurisdiction of GPs. The objective of this additional fund is primarily to

ensure that holistic treatment of the complete MWS takes place in a manner that complements the efforts

of the GPWDP. For utilization of this additional fund, the PNGO/MDTconsultation with the

concerned forest division, GPs and Van Panchayats develops a plan which is submitted to the Divisional
Forest Officer of the concerned forest division for approval. The implementation of the project activities

in this plan of inteiGP areas is carried out by the respective Van Panchayats.

Vulnerable GroupFund Thi s fund i s provided as a grant in t
Project Accountdé to finance approved Income Gen
vulnerable households.

Incentive FundThis has been provided for GPs, CBOs and individuals to motivate them to work in an
efficient, transparent and participatory manner.
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17. Financial allotment

Initial on-account payment to the extent of 10 percent oheaar's Annual Work Plan is given at the
beginning of the financial year by the project to the GP and is adjusted at the end of the year. The first right
of implementation of every work under the project rests with villagel entities such as individufarmers

RVC, User Group or the Van Panchayat. If these options are not available then the GP can decide to execute
the works. If none of these optioissfeasible then works are awarded to independent contractors with a
written statement from the WWM@garding their inability to undertake the said activities. The WWMC
outsources such work to contractors whighage-level stakeholders are not competent to undertake.
Appointment of contractors can be done only after the concerned beneficiaries hasitedeiheir
contribution for the activity.

2 Preparation of Estimates and Technical Sanction

Estimates for each activity included in the annual work plan are prepared by the WWMC with support from
the MDT/PNGOafterreceipt of the oraccount payment. Tectuail representatives from the MDT along

with a WWMC member visit the site of wobleforepreparing the estimates. Technical sanction is taken
keeping in mind the sanctioning limits at various levels under the project.

3 Sub Project Agreement

A Sub Project reement is entered into between the GP and implethémtaugh the WWMC in case of
activitiesthatthe GP does not undertake directly. The design and cost estimates of the structure are a part of
this agreement.

4 Implementation and Monitoring of Work

The Technical Representative from the MBDTidesimplementers and monitors activities so that they are
completed as per schedule. The representative records observations in a Measurement Book (MB) after
verification. The Accounts Assistant in each GP kekpsviB in his/her custody.

5 Registers at the GP Level and Payment Authorization

The registers maintained at the GP level are a Perforated Project Cash Book, a Sanction Register, an
Integrated Activity Register and a Beneficiary Contributieagister.

The bills submitted by the implementer based on actual progressr@sscheckedwith the Integrated
Activity Register by the Accounts Assistant. All payments are then authorized by the WWMC in the course
of meetings which are held on a weekly basis forpghipose.

6 Payment by Crossed Cheque and Reimbursements

Payments are preferably made to implementers by crossed cheque. For amounts not éxseodg
cash payment is allowed. In exceptional cathés limit can be raised #&s.500Q but in such cass a public
witness is required before making the payment.

Reimbursement of expenditures incurred on works as per the approved work plan of GPWDP is claimed by
GPs after submitting requisite financial statements. All expenditures incurred in a partionldr are
reimbursed by the DPD at the end of the month.

7 Funds for Various Sub-Components

Fund for implementation of demonstration activities is provided by WMD through the DPD. Division level
officers inspect andnit-level teams verify demonstrationorks before making payments.

Funds fortheimplementation of activities under the enhancing livelihood opportunities@uponent are

provided by the WMD. The field DPD offices and the PNGO through their MDTs are responsithle for
implementation of wdous individual/group activities under thsubcomponentThe expenditure and
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statement of accounts of expenditure underghiscomponentare made by the concerned project offices.
The GP through the WWMC maintains records of beneficiaries and beasfitsed to them from this
subcomponent

Funds forincomegeneratingactivities for vulnerable groups are used to finance smadimegenerating
activities for vulnerable individuals/groups. IGA proposals are developed by the FNGO in consultation with
theconcerned individual/group. Funds are disbursed to vulnerable individuals/groups, through the GPs after
the signing of an agreement with GP. Endorsement of each proposal by the MDT to ensure that it is in
accordance with the ESMF is mandatory.

8 Disbursement Arrangements

A Designated Account (DA) for the project is maintained in the Reserve Bank of India (RBI) and is operated
by the Controller Aid, Accounts and Audit (CAA&A) in accordance with the Banks operational policies.
There is a ontime fixed advane of US$ 6 million which is maintained throughout the project and adjusted
towards the end of the project implementation. Disbursements are made based on quarterly IUFRs.

The project submits withdrawal applications supported by IUFRs to CAA&A in DEdrfaard submission

to the Bank for DA replenishment. The Bank replenishes the DA in an amount equivalent to the eligible
expenditures claimed by the project and as reported in the IUFRs. All expenditures reported in the IUFRs
are subject to confirmation/ iication by the annual audit reports. Any difference between the expenditure
reported in the IUFRs and those reported in the annual audit reports are analysed and those expenditures
which are confirmed by the Bank to be ineligible for funding (i.eyngéble to IDA), are adjusted in the
subsequent disbursements.

9 FMIS

The Directorate of Treasuries, Pension & Entitlements has developed software for Financial Management
Information System (FMIS) antas been rolled out following an operation field tegtifihe financial
progress repor@aregenerated regularly using FMIS. The main features include

1 Browser Compatible Application

9 Single Login for multiple rolesAadhaar no./Mob No/Emp No. Three Tier System
(Operator/Supervisor/DDO)

E-sign facility to Signdocumentdigitally through Aadhaar
OTP/BiometrichasedAuthentication Through Aadhaar
Scanning of documents at each stage

No Need to Submit Physical Paper to Treasury
DashBoardo Users

Time-BoundDisposal and Reconciliation

Finance Data Centre UK

Mobile Appi IOS/Android

Auto Generation of Reports in official mail id.

Facility to receive reports through WhatsApp also

Online Application for Leave, Loan, Advances

Tax Returns Generatidnl6/16A/24Q/26Q/GSTR7/GSTR7A
Inter Treasury Transfer of Funds

Online /Offline Challan

Inter Treasury Refund within Department

= =4 =4 4 -4 -4 -4 -4 4 4 4 -9 -9 -4 -9
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18. Procurement

One of the key requirements for the project to be implemepted

in a transparent, accountable and equitable manner is the d
and adoption of stringent norms and proceduresdgrkoject
management activities such as procurement. Procuremen
the project is being carried out in accordance with the W
Bank's "Guidelines: Procurement under IBRD Loans and |
Credits" dated January 2011, and "Guidelines: Selection
Employrent of Consultants by World Bank Borrowers" dat
January 2011, and the provisions stipulated in the Prc
Agreement and Financing Agreement and detailed in the Pr
Operational Manual and the Procurement Plan. At the s
instance keping in mind th&overnment of Uttarakhand Audi
Checklist relating to procurement, thdravebeen guidelines
that have been incorporated into this Project but had be
commonly pointed out in the earlier projects.

Procurement activities are undertaken by the projediva

levels, namely at the WMD level and at the GP level. At

WMD level procurement of works, goods, consultancies
trainings are undertaken. For works procurement typically N
is followed. The NCB Standard Bidding Documents of the Ba
and as aged with the Government of India are used. Go
procurement includes IT equipment, office equipment, furnit
and also some more sophisticated research equipment
software. Inthe case of goods and software ICB, NC
Shopping or Directorate General ofiffply and Disposal rate
contracts within the shopping threshold are followed.

The project has appointed various consultancies for spe
activities such as hydrological monitoring and M&E etc. F
services estimated to cost less than US$ 800,000 oradent,
shortlists composed entirely of national consultants can
prepared. The Bankoés Stand
is used as the base fitve procurement of consultancies und
the project.

Procurement at the GP level is for obtaining goedsks and

services required for GPWDP implementation. A Commur
Procurement Manual has been developed for guiding
communitylevel procurement activity. The Manual provide
stepby-step instructions to the GPs on how they should
about procuring arious goods, works and services required
the implementation of the project. It includes the forms &
formats to be used for procurement procedures applicable i
project. It aims to promote a consistent approach for plann
execution, reporting and monitoring of projectrelated

procurements througtihe application of rules and procedure

thereby enhancing the capacity of the GPs to under

Principles Governing Administration of
Public Procurement
Accountability: Governments public and
various other agencies acting on their beh
must be accountable for correct and compl:
execution of their tasks and duties and acc
responsibility for decisions and actions beil

made as a Procurement Officer

Competition: Procurement suld be carried
out through competition unless there a
convincing reasons to the contrary
Consistency:Suppliers should, all things bein
equal, be able to expect the same gen
procurement policy across the public sector
Effectiveness: Public bodies should meet
commercial, regulatory and soes@onomic
goals of government in a balanced mant,
appropriate to procurement requirement
Efficiency: Procurement processes should
carried out as cost effectively as possible
Fair-dealing: Suppliers shouldbe treated fairly
and without unfair discrimination, including
protection of commercial confidentiality wher
required. Public bodies should not impo:
unnecessary burdens or constraints on supf.
or potential suppliers

Integrity: There should be no amption or
collusion with suppliers or others; integrit
means that the procurement processes are hc
and in compliance with the respective laws, tf
the best available, most suitable technic
expertise is employed in a naliscriminatory
manner

Informed decision-making: Public bodies neec
to base decisions on accurate information anc
monitor requirements to ensure that they :
being met

Responsiveness: Public  bodies  should
endeavour to make such procurements wh
serve the aspirations, exgtations and need o
the community

Transparency: Laws, regulations, institutions
processes, plans and decisions are m
accessible to the public at large or at least
public Arepresentat:i
decisions can be monitored, reviewe
commented upon and influenced by tl
stakeholders, and decision makers can be |
accountable

os al

procurements to meet the project needs.

The project has effectively ensured timely procurement of megorsultancies including PNGO
Rudraprayag and Uttarkashi, M&E Consultant and Hydrology Consultant, Internal Auditor anégeven

BusinessSupport Organizations.

The Project has a robust audit system in place with the objective to audit the interra@lroentranism
working within the project through internal audit of the offices and divisions as well as audit the
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implementing agencies in the field covering the entire transaction cycle. Audit reports are submitted by
auditorsperiodically.

The auditManager athestate level is responsible for overall coordination, & planning, reporting and liaison
with the Client andreviewingthe audit reports, findings and issues &kihgcorrective action on the same.

Any long pending issues are brought to theasodf the Project Director for necessary resolution through

the Audit Manager. He/she is responsible for all statutory compliances the same time there are Regional
Auditors, working on the directions of the Project Directors of respective Divigibosindertake regular

checks at the Division and GP level for all the financial transactions and matters of importance including
compliance to any audit observations.
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19. Impacts

Watershed programmes have always stressed upon improvement of wasteland eduwbibrr, water
conservation and protective irrigation mechanism in all areas including rainfed and irrigated areas. Benefits
accrued from successful watershed development projects include improved agricultural yields and increased
access to drinking water

The overall attributes of the watershed development approach, by and large, are three fold, viz.
promoting economic development of the rural area, employment generation, and restoring
ecological balance (DoLR, 2006).

This section is a gross but precegalysis to examine effectiveness and assess impact of the Giamya
covering a wide range of intended andintended impacts by the project.

19.1 Impact on Ground Water Level

One of the key impact of the project is the Increase in ground taatem watershed areas which is one of

the important measurable indicators of successful watershed programme. The project has promoted various
water harvesting structures that has played a key role by storing water and allow sufficient time for water to
percolate ito the ground. The project has created water holding capacity of 1.15 million cubic meters. Land
development activities such as contour bunding, land levelling and cultivation practices also have
contributed towards accumulation of ground water. The isedtavater levels have rendered some respite

in the drinking water situation in the project villages as evidences indicate less time consumption in water
collection and period of water scarcity reducing.

Water availability interventions have been undertakgoughout the project area and number of traditional

as well as new water sources have been made available and their water discharge increased significantly.
Beneficiaries, mainly women, have corroborated the fact as 55 percent said that they dodhangpene

in bringing drinking water to their household as water is available at or near their house. In contrast, only

6 percent of the respondents in control areas said they have to spend no time in bringing drinking water and
over 90 percent spend tp 1 hour in bringing drinking water to their dwellings.

19.2 Impact on Soil Erosion Reduction

Uttarakhand comes under a high soil erosion zone with an estieagteje annual soil loss rate of 27.45
tons pehaperyr. with the values ranging from 0 to 2&hs per ha per yiThis estimated annual soil erosion

rate amounts to a total soil loss of MY per yearfrom the area. Project has made several efforts to restrict
the eroding soilThe project has been able to coeser 50percentof the area underatural resource
conservation measures which has helped increase the soil moisture retention and also reduce tbf soil run
and erosion.

19.3 Impact on Income

Income gains in Agriculture

The state for the past two years has faced the repercussions afvilel € pandemic and the lives and
livelihoods were greatly impacted due to the same. However, the state showed faster recovery in agriculture
sector followed by education secéfoiThe project progress had also slowed down during the phase but they
have catinued to support the beneficiary during the project execution. The per capita annual income of
Uttarakhand state has been on a steady rise over the last decade. The per capita annual income of Uttarakhand
estimated aRs. 115,632 for the year 20115 ishigher than the national averageRs.86,879. However,

the baseline income for the project areas in the same ye&tsahg0,616.

SEconomic Survey, Uttarakhand 262021
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The final impact evaluation, estimates the impact on income in real terms as a result of the project
interventions. Theasults are based on the responses of the household survey and indicate treveragall
annual income of households in the target ared&si4,93,565. The same comparison in control areas
indicated the income has risen fréts.1, 41,132 in the basak assessment Rs.1,53,813 at the time of

final impact evaluation.

Evaluation indicates many direct and indirect benefits accrued by the project beneficiaries through various
intervention. The section describes accrued benefits from systematic igaoreeThe project has created

a diverse source of income for the project household through agriculture, animal husbandry and farmer
interest groups which is visible from the various interventions through which they have been able to
accumulate incom&heannual household income of the target beneficiaries has increased from an average
of 1,40,616 tdRs.1,93,565 post project in the project area during Final impact assessment. The project area
showed an increase of 38.3 percent as compared to 8.9 percentrol area. The difference in difference
indicates that the beneficiaries in project area are earning an incremental indeené®268 exclusively

due to project benefits.

Overall Baseline Endline DiD
Project Control Project Control
Household Income 1, 40,616 1,41, 132 1,93,565 1,53,813 40,268
The distribution indicates that there are °
percent higher number of household % Household by Income Distribution Category
compared to the control households in t
higher income slab of 0.5 millions or more Rs Income >= Rs 500,000 3, 7

Even in the lower income group of less th:
Rs.50,000 annual average income the shi
of control households is nearly half of th rs 300,000 <= income < Rrs 400,080 1.5,
sample and the share of project household
12 percent lesser in the categoryajpears
that all the intervention had an accumulat: Rs 100000 <= Income < Rs 200,0 BERSET 155
impact on the overall income levels of tt _ F— 17
household. The average income fro e om0 ncome = Re 1008 225

Rs 400,000 <= Income < Rs 500,080 4,&

Rs 200,000 <= Income < Rs 300,000y 6,3

agriculture for farmers across the project h Less than Rs 50,00 o o
increased fromRs. 12,655 at the time of
baseline evaluation t@s.19,888 athe final m Control = Project

impact evaluation. A 57 increase in tr
income in real time.
Figure 20: Household income distribution by category

The agriculture income as a share of tot=!

household income is about 10.3 percent Annual Average Income
the project sampléollowed by income from

livestock (6.2 percent). Given the primacy

agriculture in generating household income 19,888.00

the interventions pertaining to livelihoor
enhancements proposed under Gramya
project including formation and 7,030.80
strengthening of FIGs and-E, development

of agribusiness plans and marketin
strategies, is wellargeted and is poised t
significantly contribute to household incom Baseline m Endline
enhancement.

12,655.44 11,914.00

Agriculture and Related Income Animal Husbandry

Figure 21: Share of income from different sector
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For farmers direcyl benefitted by the agriculture interventions of the project, the income increase has been
more significant than the overall sample. A total of 17488 farmers have been aggregated into 1488 FIGs and
these FIGs have collectively made a turnoveRe245.17million in the year 202:22. This amounts to an
average annual income &s. 14,109 for each farmer associated with the project FIG only from the
agriculture. The income of farmers associated with FIGSRga4,956 in 201516 therefore registering a
183increase due to project interventions.

Annual income generated per FIG member (Rs)

20000

15518
15000 13701 14019

10000 8166

4721 4957 5425
5000

2014-15 2015-16 2016-17 2017-18 2018-19 2019-20 2020-21

Income generated per FIG member

Figure 22: Annual income of FIG members

The above graph also shows that the per member annual income for the yeb® 2@k8he highest during

the project period, and declined in theay201920. This was an impact due to the COVID lockdown

when many farmers were unable to sell their produc
and market availability. The incomes have partly recovered in the yea220G2 are gpected to be at par

with 201819 levels in the year 20222.

Income gains from labour days generated through project

Gramya Il had opened up a gate way of opportunities to rural employment, this is made possible partly with
the increase in area under tordtion, irrigated area, high yielding varieties, adoption of advanced
technologies in crop and animal husbandry sectors and through innovations in marketing-andvpsist

value addition. For instance, the local and rural human resources who wevednvolhe implementation
process of various project interventions had provided gainful employment of 89,82r$64days

With the hilly terrain offering limited scope of mechanization in farm operations, it had ensured additional
direct employment gemnation of 89,82,164¢ersondays for the households in the project area. In addition,
several project interventions had ensured to reduce the drudgery of farm work and shift working hours that
were hitherto spent on forage, fuel wood collection, fetchingmfar households and livestock to other
productive activities wherein the household income enhancement had been achieved. By the end of financial
year 202122, the project had generated an incom@®2198.9 million at current prices.

Income gains through Individual and Group IGA Activities

The vulnerable group activities under the Vulnerable Group Fund have been found to be very impactful for
community by not only providing gainful employment but also giving a boost to local economy due to
expansiorof local enterprises developed by the Vulnerable groups. The project covered 14,148 Vulnerable
individuals through individual and group grants on a plethora of livelihood activities. Total 1040 groups
have been developed. Majority of the enterprising #ieth/are Production, Trading and Service related
followed by Farm and Livestock based activities.
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Laxmi Masala Processing Group, Based at Hanumangarhi, Run by Mr. Pushkar Singh Rawa

(VGA Group Member)
The group has well equipped unit having all the esalequipment like polymyrizer, irapt hammer,
drier, band céer, hand ceiling etc. Chanchal Singh Mehra, heading the Group is well experie
as he worked with MDH Company for a long period. Because of this activity he left MDH and d
to stay in ylage. The per day production of spices in this unit is 80 kg. Total 22 spices
manufactured here. Several groups are associated with this group. The raw material is collecte
around 72 villages. Only 8percentJeera is imported from outside. Thther members of Laxm
SHG contribute their time in the form of labour for cleaning, drying, grinding and packaging of s
and are paid in cash byarketing is done in local market ondndthe unit rates to purchase rav
spices from farmers are sanag &ll. In the past the farmers associated with Laxmi Ichchuk Sarr
used to sell raw spices in nearest market where there was no surety of fixed prices and si
women associated with the unit are now earning Rs. 3000 to 4000 per month with an nesur
fluctuating profit

Individual VGAs formed in the Project (Cumulative Numbers)

5,000
4309
4,000
3177
3,000 2857
2,000
1,000
0 - 18 29 ‘m 120
2015-16 2016-17 2017-18 2018-19 2019-20 2020-21 2021-22
Farm based LivestoCck e==== Production == Service Trading
Figure 23: Individual VGAs formed in the Project
VGA Groups formed in the Project (Cumulative Numbers)
600 596
500
431
400 2397 =13
300 M
200
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100
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Farm based Livestock === Production == Service Trading

Figure 24: VGA Groups formed in the Project
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Against the overall grant of 3690.96 Lakhs for IGA activities at both individual and group level put together
over a seven year period have earned an overall net benefidafR4illion. Activities providing maximum

net average income were productionk@rg, food stalls, handicrafts, etc.) and livestock (Goatery, dairy,
poultry) both giving an average annual net profit of upward®so20,000 for each group member.

The average annual net income for group activiti€si®8,418, with highest returrisom livestock based
activities. Under individual activities, the average annual inconiRsid 7,363 with highest income for
beneficiaries under the production category. The overall net annual income from VGA actiiRigs is
12833.8 which is almost sitar to the income earned by farmers associated with FIGs through direct project
interventions.

Type: Group Activity type Average Annual Net income
Group Farm based 12144.9
Livestock 51433.7
Production 45992.8
Service 21531.3
Trading 22922.1
Group Activities average Income (annual) 28418.8
Individual Farm based 9333.5
Livestock 8432.9
Production 17363.3
Service 14451.2
Trading 16739.6
Individual activities average income (Annual) 11055.6
Overall average income (Annual) 12833.8

The VGA activities have been instrumental in bringing additional source of income for the vulnerable
households and create multiple avenues locally fegrainemployed youth. There were some sectors
where an immediate return could be seen with an average gestation period of 24 months such as farm,
production, service and trading.

Unit Ghatigad, RVC Patet, V&: Unit Ghatigad, RVC PateY/G: - VG-Tailor, Sh. Manoj Singh
Vimla Devi Vimla Devi
I received a Grant of Rs 30,000 We are given a oréme grant of Rs.
allotted to Vimla Devi for Genera We received a grant of Rs. 1,00,00( 30000¢. We purchased 03 machine
store at the road side. | have als and we together decided to start including sewing, pico etcAll other
started a tea stall from the profit small dairy. We were also provide essential tools like iron, ceaser etc. Tl
earned by my own effisr along with  Cowsheds with 10 ¢ beneficiary is heart patient and had
with general store. | often sell th contribution by us in the form o tailor shop05 years before at Aikeshwa
vegetables produced at village lev labor. We s.tarte'd gaying Rs. 10pér Pauri. His w[fe and daughter are als
by FIGs. It has helped me with month saving in joint account. W supporting him. Monthly income fror
monthly income of 3000 to 400 hawe been able to earn an income 1 tailoring is around Rs. 7006fo Rs. 80006/
throughout the year. 11,000 annually. We are also maintainingLogbook is

maintained showing the per day income.
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19.4 Impact on Asset Holding

Interventions in livestdcand animal husbandry such as improved livestock breeds for Natural breeding as
well as Artificial Insemination and health camps for livestock has contributed to better birth rates in livestock
and their progeny. The average livestock ownership has athémgeoject samples and in many cases it has
doubled. Change in income of a household and increased number of productive assets such as livestock is
both a cause and effect of income change which is clearly evident in the treatment sample.

Average Livestock holding of Project Households

35
14
7
2 4 2 4 2 4 4 2 3
—_ —_ — - [
Milch cow  Milch buffalo Mule/Horse Goat or Sheep Poultry Bullock

Owning Now mOwned 5 years ago

Figure 25: Average livestock holding of project households

19.5 Reduction in Drudgery among Women

Farm mechanization and distribution of farm tools have also helped in reducing the drudgery of women in
farm labour and allowed ease of work. Distion of animal husbandry input has considerably helped
reduce the work especially for women who are the primary carrier of livestock in rural homes. Fodder
cultivation has ensured availability of feed for livestock around the year. The problems adsoitlate

fodder collection such as availability, carrying distance and time and effort are no more an issue Among the
15 percent beneficiary in project area who received mangers, 65 percent of them have reported that due to
construction of manger they havedn able to save fodder and avoid wastage thus reduction in the drudgery
of women. Energy conservation interventions like providing solar cookers/pressure cookers and bio gas has
provided the rural women with a smokeless cooking tool that utilizes rereeeradrlgy. The time and effort

spent in gathering fuel wood from the forest for cooking, and the respiratory ailments associated with
cooking on an open Chulha have significantly reduced.

Time saved due to lower frequency of fodder collectiBnior to theproject an average 2.5 hours was spent

in collection of fodder daily and often involved 2 or 3 members of the household. Presently after project
interventions of fodder plantation, the time has reduced to 1 hour and also number of members involved in
fodder collection are 1 or 2. This has amounted to a savings of almost 7 wage days per month.

Time saved due to Stall feeding of animalkhe stalifeeding initiative has been received very well and 87
percent of the women farmers have said that they fioontenient now to provide fodder and take care of
animals as there is less effort and time involved. Over 74 percent of the beneficiaries have said that the stall
feeding program has had a positive impact and made it easier for them to feed the animals.

Impact on the Dietary Improvements in Family

Changes in health and nutrition are seen as a long term impact and any direct attribution because of project
may be very difficult to make. But even in such a scenario it is understood that the increaseérviaém

vis increase in consumption affects the nutrition intake through a number of different mechanisms. The diet
quality pathway therefore is directly affected through the rise in income. Control of resources also has an
implication on nutrition of théamily. Like when women have greater control over household decisions there

is likelihood that she has greater influence on diet quality pathway. Qualitative insights indicate the IGA
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activities have brought greater independence among women to be g@adda household consumption.

Hence a stronger influence in deciding diet for the family or even for themselves. However, having said that
there is a direct correlation between change in
c hi | dandfandly health. This impact trajectory was further explored in end term through carbohydrate
and protein intake in family compared to that of baseline.

The data from Final impact assessment has shown that carbohydrate and Protein intake of féieaédn fam
project area i42.4 percent (for twice a day) and 8.8 percent (Twice a day) respectively more than control
areas

Table 127: Nutrient intake of beneficiaries

Nutrient Project (%) Control (%) Difference
Carbohydrate (Twe a Day) 55.1 42.7 124
Protein (Twice a Day) 60.1 51.3 8.8

There is an increasing trend of consumption of protein among households who own cattle.

Table 128 Frequency of protein intakeamong HH owning livestock

Overall Once in a day Twice in a day Thrice in a day
percent households (owning 11.2 60.1 28.7
livestock)
Percentage households (not 35.6 51.3 13.1
owning livestock)

Household preferences for nutrient rich food, shift in allocation of food chart in favourldfechand
frequency of intake of such diet has been influenced due to availability of options on food crops grown by
each household under the projeimost all farmers involved in high yielding agricultural crops (cereals,
pulses, and millets etc.) irusty villages have decided to dedicate certain portion of their land holding under
organic farming practices to produce the crops that are being used-fmrsimption. These farmers plan

to increase the area under organic farming after realizing thdeosfit of organic farm produce based on
conventional market price. The whole farming system and not just bio composting, package of practice
include seed treatment, IPM/INM combined with exposure and awareness has thus facilitated the spread of
healthconsciousness among the farming community. Organic farming is also contributing to a nutrient rich
diet for the farmers thus allowing a healthier lifestyle. The project has made the FIG members more health
conscious, as they perceive that-b@mposting teleniques, organic farming practices, vegetable cultivation

and hygienic milk production would help in improvement of family health. Homestead plantations
Homestead plantations under the project have been taken up by marginal farmers due to their feasibility
small land areas. Beneficiaries have appreciated the provision of tools and implements and this has allowed
farmer families to include diverse nutrients in their diet with availability of various fruits.

% of HH reportinghange in quality of consumption during Endline stage

18.2 18.6
16.4 17.1 . 16.9
6 145 16.3 16.1 15.9 141
11.7 11.8
I I I I I i :
Cereals Cereals Pulse Vegetables Fruits Milk and Milk Meat and Eggs
consumption consumption Consumption Consumption Products
(Wheat and (Millets/ Nutri
Rice) Crops)

(Project) Added new/better quality of food item m (Control)Added new/better quality of food item

Figure 26: Change n quality of consumption during Endline stage
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The endline evaluation indicates that there has been not only changes in quantity of consumption but also
quality of consumption. While the food patterns will remain same based on location and geograpsy there
value addition in the food plate in terms of additional intake of fruits, vegetables and nutri crops. The graph
above indicates that compared to the control location proteins (Meat and Eggs, Milk) and Vitamin

(Vegetable) and Fruit$douseholds in the pject site have not only added new and better quality food but
have also added new items to regular meal.

% of HH reporting change in quality of consumption during Endline stage

15.0
7.2
3.7 3.8 42 2
29 )
I 1.8
Cereals Cereals Pulse Vegetables Fruits Milk and Milk ~ Meat and Eggs
consumption consumption Consumption ~ Consumption Products
(Wheat and Rice) (Millets/ Nutri
Crops)

m (Project)Added more items in regular diet  m (Control) Added more items in regular diet

Figure 27. Change in quality of consumption during Endline stage

% of Household reporting change in quantity of consumption

9.6 9.6
8.1 87 84
7.2
4.2 4.6
3.7
I 27 I I 2.8 31

1.3
Cereals Cereals Pulse Vegetables Fruits Milk and Milk  Meat and Eggs
consumption  consumption  Consumption  Consumption Products
(Wheat and Rice) (Millets/ Nutri
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m (Project)Quantity has increased m (Control) Quantity has increased

Figure 28 Households repoting Change in quatity of consumption during Endline stage
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20. Economic and Financial Analysis

GRAMYA Il was conceived following the success of GRAMYA |. The main objeatiasto conserve and
improve the productive natural resource base in hill agrieulthe project introduced various interventions
such as terrace repair/vegetative boundades) demonstratiog provided quality seeds and seedlings,
introduced the cultivation of ofeasonvegetables andhigh-value crops, orchard development and
rejuvenation, adopted cluster approach for orchadkvelopment/vegetablarming, took up homestead
plantations with fruit, fodder and fuelwood tre€ke projectilso promotedheprotected cultivation of high
value,off-seasowegetablerops throughthepolyhouse/poly tunnel demonstrations. The project also helped
in forming farmer interest group®1Gs), andf ar me r s 6 s ahdestlieed t tdévelap agribusiness
growthcentreswith postharvest value addition activities. All these interventions coupidddecentralized
decision makindy the project beneficiaries héacilitated/contributedo achievingthe enhanced potential
of natural resources amdigmenting théncomesof the beneficiaries

Prior to Gramya I, large tracts of cultivable landshivitthe watersheds were either left fallow or yielded
uneconomic returns. A holistic and integrateatevshed treatmenf both thearable and noarable land
with a ridgeto-valley approachto conserve and develop the productive potential of natulness in the
project aredhas resulted in enhancefficiency of natural resource use as welliraseasedvailability of
water.

Changes to rainfed andrrigated croppedarea

Land use change in Agriculture (Area in hectares)

Rainfed
bSiX

h i KSNX

| dZNNBy i X

2015-16
2016-17 1017-18

2018-19

2019-20

2020-21 2021-22

Jan
m Current Fallow © Other Fallow m Net Irrigated ® Rainfed (Jan)

Figure 29: Changes in the rainfed and irrigatedareai Gramya ||

During the inception of the project, the total arable land was 45,050 hectares of which, 5,562 hectares were
irrigated and the remaining 34,26(hectares was under rainfed farming (Fig@8. Moreover, 5,528

hectar es we rCterdalloa asdi f (i cewdl tausr adbl e | and, t hat i s not
years is grouped under the category of other fallow lands). On average about one percent of the rainfed area

is not cultivated for any given year and are calledrent fallows (The landparcel,which is left without

cultivation for one or less than one agricultural yiearlassified as current fallows. In certain areas, it is a

cultural practiceadoptedor land to recoup the lost fertility through natural processes or lid dxmua result

of the delayed onset of monsoon or a .farmeros wil!/l

8 PAD has adopted a figure of 34,695 hectares under rainfed farming.
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The net irrigated area increased from 5,262 ha in-4@&1f® 10,621y 202122 (Figure30) due to various

project interventions as against a pobjearget of 7,893 ha (as per PAD). This increase of 5,359 ha was

| argely atptshandpud edy n @amiac 6transition of the rainfed
area (backed by assured sources of irrigation) and area under other fallogtg brmer cultivation (raising

rainfed crops).

Expansion in Irrigated Area
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Figure 30: Area expansion under irrigation

With an increase in the net irrigated area and subsequent reduction in rainfed area, the area under current
fallows also fell proportinately, bringing most of the land under cultivation and improving theuaad
efficiency. Project interventions led to the expansion of area under orchards and an additional area of 3,233
ha has been added to orchards during the 7 years (both frondiradiand cluster approaches). It should be

noted that these orchards form a part of the irrigated area.

Improvedutilization of naturalresourcesias been demonstrated throughincreased area brought under
cultivation (reducing the fallow arkas wel as expanding the irrigated area through rejuvenation and
development of water resources. Almost all the m@@joth irrigated as well as rafied) cropsregistered a
significant increase in productivity.

Impact of Interventions and Valuation of Benets

Agriculture and Horticulture

The benefits fom agriculture areeflected inthe increased area under cramupled withthe increased
productivity of the cropsThe changes in productivity, both for rainfed as well as irrigated crops, has been

presated belowEconomic analysis is carried out for impact assessment of the project using values for the
areaandproductivity of major crops durindpe base year and at tiherminal yeawof the project.
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Changes in crop productivity
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Figure 31 Productivity change in Rainfed Crops in Gramya |l

Changes in crop productivity (Quintals/hectareRainfed (Kharif)

OO | —
G

Maize
Wheat oy
Rice (Paddy) —

0.00 20.00

40.00

60.00 80.00 100.00 120.00

2021-22 m2015-16

Figure 32 Productivity change in Irrigated Crops in Gramya |l
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The incremental values have been multiplied by the crop price to obtain an estimate of theFaemegitte
prices basedrofield data has been used. However, Minimum Support Prices (as speniffez Ministry
of Agriculture website) for respective years are considered wherever farm gate prices were not available.
Similarly, input costs for major crops were collected fréwa project area and are supplemented fitoen

Ministry of Agriculturewebsitea n d

a

few

cost detail s

for

vegetabl e

Analysis of Cost and Return of Gfeason Vegetables with Focus on Poly House Effect in Uttarakhand,
AERC, New Delhi Report. Input costs have been deducted fromrdss returngo obtain the net benefit.
The analysis is carried out by grouping crops into irrigated andedioropsThe increase in agricultural
benefits could be attributed tioe adoptionof improved varietieghe use of improved package of practices,
protected cultivation of offeasorhigh-valuecrops (vegetables) as well as the adoption of soil and water

conservation measures.

Fruit orchards are planted undeehorticulture compondnKey fruit trees planted under the project include
pomegrante, citrus pear, etc. The benefiteom orchards were calculated using the increased area under
orchardand consequent increase fruit production. Costs of inputs are basedtbe field surve). An
approach similar to agriculture is used in the case of horticulture to determine the net benefits. However, in
this casethe benefits accrue after a time lag (time taken for the trees to bear fruits). Hence, net benefits
considered here covers tlim¢ period frombearing fruits and onward$he interventions for rejuvenation
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and development of orchard on individual and with cluster approach are grouped together for analysis. The
fruit trees have a gestation peri@hged fronB to 5 years to starelaring of fruits. Moreover, the yield in

the initial period is low and reaches its peak after few years. We have taken care of this while estimating the
yield of fruit crops/orchardsAs stated earlier,dmestead plantations includes fruit trees, fuel wasd/ell

as fodder yielding trees. Hence, the benefits from homestead plantation are evaluated considering the output
under all the three heads.

Forage Production: Project interventions included distribution of mkiis (0.04 ha each), Napier border
plantations along the ridges of the terrace and through fodder row plantations. It is assumed and expected
that the beneficiaries would continue to raise and nurture these to meet the green fodder requirements for
their livestock. In addition, fodder treesogn in homestead plantations also provide green fodder (by
chopping of tender branches) at regular intervals and are accounted for forage production. Dry fodder /
byproduct from crop residues is not considered in this analysis. The area, productithity avetage market

price of respective green fodder is considered for estimating the benefits.

Protected Cultivation: Benefits derived from protected cultivation (polyh@)sare estimated as the
difference between the value of outpatd cost of inputsaed.

Bio-compost and vermicompost: Project conducted demonstrations for makingdmmpost and vermi
compost using cow dung, crop byproducts and reflike. quantity of Biocompost and Vermicompost
produced by the beneficiaries and the average marketfori these products was estimated from the survey
data collected for the report.

Carbon sequestration and Watershed service#\s a part of watershed treatment and source sustainability,
about 3897 ha of area is covered under afforestation and plamitbdocal plant specie$-or estimating the

carbon sequestration and watershed services benefits that these forest trees provide, quantification details
provided by the Chopra Committee Repoaind as adopted by PAD has been used for the present analysis.

It was assumed that the newly planted trees would take about 20 years to reach the growth levels to provide
one hundred percent of the annual benefit as quantified in the Chopra committee report.

Renewable EnergyProject interventions focused on rerable / alternate energy for fuel, lighting, grinding

and lifting/pumping water. Demonstrations were conducted and beneficiaries trained for operating of Biogas
plants and for making Pine briquettes. While the biogas substitutes LPG cylinders, pinedsrplegtitute

an inefficient use of fuelwood cut from adjoining forests and other plantations. In the present analysis, the
output from biogas plants as well as pine briquettes are valued using expenditure saved on LPG and fuel
wood.

Solar energy:Valuesof power generated by solar panels used for various interventions like solar lanterns,
solar Panels used fawommunity street lights, solar powered water lifing pumps, €= power
consumption, hours of use in a day and the number of days of openadigear for devices that operate on
conventional electricity are used as a proxy for the savings in costs resulting from solar Bmempwer

saved is then converted into monetary values using appropriate tariffs.

VGA/IGA Activities: The landless ad vulnerable householdsere assistedto take up either their
traditional income generating activities or engage in new activity to improve and gemuligelihood by
augmentinghe income. The project provided financial suppoit,&85individuals asvell as for854groups
to start new venture / services. The net income generated from these activitiesrestimated and used
for economic analysis.

Animal Husbandry/Livestock interventions: The project demonstrated and encouraged construction of
cattle sheds, mangers and animal ch@vister storage tanks for catti@fd also promoted stall feeding of
cattle instead of open grazing. The benefits in terms of reduictidtihe wastageof fodder saving in
veterinary expensehie to improved hygiene drtleanlinessmproved milk yieldsaving of time for fodder
collection are accounted based on survey datdwimteracting with the beneficiaries durifigld visits.

17 Report of the Expert Committee on Net Present Value, Constituted by IEG, Delhi as mandated brethe Sup
Court of India, 2005.
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Employment: Total employment generated due to progattvities /interventions asvell as the additional
employment created due to increased cropping intensity has been considered as project benefits and valued
using appropriate wage rates.

Agribusiness Growth Centers (ABGC):ABGCs weredeveloped to bring synergy between backward and
forward linkages in agriculture. Thesereaimed at providing one stop service to farmers to provide inputs,
technical support, aggregation, grading and marking support as well as platform for value addition. The ten
ABGC has beemstablishedh the recenpast are in nascent staged these wouldccelerate their activities

in the near future. The benefits are evaluated based on the available data.

Seed Federation:This unigue activitywas taken up in Almora divisioaf the projecto produce certified
seed of majorcereal and pulserops grown the region. The net benefits are derived by deducting total costs
from the gross returns received from sale of certified seeds.

Agriculture/ Horticulture and Orchard Development: Various interventions facilitatbexpansion of area

under various raified as well as irrigated crops coupled with increased productivity leading to increased
production and net income. The Introduction of improved seed varieties and demonstration of protected
cultivation of offseasonips helped to earn higher returns from relatively small areas.

Irrigated Agriculture: During the commencement of the project, 13% of the arable lands (5,262 ha) was
underirrigated agriculture. Gramya Il supported investments in locapeeific inteventions to include

runoff harvesting and recycling structures to capture, store and use the rainwater for increasing irrigation
coverage. At full development, Gramya brought 6,238 haof hitherto rainfed area underigation. The
trickledown effectof these interventions had resuliadncreasd cropping of 227%ex-post Gramya Il as
against 171% eante. The increase in area under irrigation and its intensity had infused confidence amongst
beneficiaries in risk taking and switching over to high gadtops requiring higher investment as well.

Gramya I Whole Project Benefits

Vermicompost Units VGA/Income Generating

Activities
. 1%
Forage Production 2%
2%
Biomass (Carbon Animal Husbandry
Orchad Development sequestration & Interventions
Benefits- Individual Watershed services 2%
and Cluster only) Employment

(v)
10% 16% Generation (P, Area

expansion and
Technology adoption)
1%

Agriculture &

Horticultural Annual
Crops Benefits
Irrigated
23%

Figure 33: Distribution of Project Benefits by Interventions
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Distribution of Project Benefits by Interventions: The impact of the project interventions is captured
through the econoim benefits realized in broad sectors, of which Rainfed and irrigated agriculture and
horticulture contributed 66 percent to total income (Fig@Be Quantification of biomass benefits from
afforestation, natural regenerations of Oak trees, homesteddtiglas and Napier border plantations has
contributed 16 percent of the project benefits. The next major stream of benefit originated from Orchards
(10 percent) that has been developed following individual farmers and cluster approach involving a group
of farmers.

Animal husbandry sector is addressed in more than one intervention; for instance, livelihood activities
through VGA/IGA includes dairy, goatry, poultry etc. (The livelihood activities alone contribute about 2
percent of the project benefits). Bge crop cultivation contributes as an input for the Animal husbandry
intervention (2 percent) as well as mitigating runoff and sedimentation from terraces. A similar benefit of 2
percent is generated through VGA/IGA. The other major benefit is from Vempiasting that contributes

close to one percent of the project benefits.

Employment Generation: Gramya || had opened up a gate way of opportunities to rural employment, this

is made possible partly with the increase in area under cultivateasen irrigated area, high yielding
varieties, adoption of advanced technologies in crop and animal husbandry sectors and through innovations
in marketing and posgtarvest value addition.

Economic and Financial Analyss

Project Interventions BCR NPV ERR BCR NPV FRR
Project as a whole 243 10817 23.78% 270 12834 27.78%
WS Treatment & Rainfed area 243 10450 23.58% 2.70 12434 27.5%
development
Enhancing Livelihood 2.48 367 31.2% 2.61 400 34.50

opportunities

Costbenefit analysidias beeronducted for a project period of 30 years. Costs and benefits are estimated
at 2013 prices over 30 years with 12% opportunity cost of capital. Present value of discounted project
financial benefits over the projelife, due to the project interventions, are estimated atGR&L7 nillion,
contributed by watershed services, forest plantations, agriculture, animal husbandry, agribusiness and IGA.
The economic rate of return (ERR) for the project as a whole is 23.78%

Financial analysis is done at market prices. The financial rate of return (FRR) for the project as a whole is
27.78%. Net Present Value at 12% opportunity cost of capital fere20 project life is Rs2,834million.
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21. The Road Ahead

The Gramya pject has implemented a plethora of interventions and accomplished its objectives as
envisaged and beyond. The project has not only impacted the arable lands within the project area through
the watershed development and agriculture interventions butdamatle significant changes in the fion

arable lands with convergence based, comprehensive catchment area treatment plans in the inter GP areas
and reserved forest areas. The project has accrued benefits that are both tangible and intangittteethrough
syrergetic effort of various institutional arrangemefisstainability has been a cornerstone offit@gect's
implantation and all the interventions have been implemented keeping in mind long term survival of the
impacts and accrual of benefits by the comityu

During the project conceptualizatioend designthe swstainability of variousinterventions was duly
addressedlheproject implementation at the field level was done through the Panchayati Raj Institution
ensure the sustainability tife community andprivate assets created through the projeaoprehensive
approach tadrainage line treatmemiasadvocated to ensure the letegm sustainability of the watershed
development activities i82 MWS from the project.

Institutions at the Local level: Theresponsibility of the approval of the GPWDP plans was placed with the
Gram SabhasThe implementation responsibilitay with GPs and the project provided them with the
financial resources to stdmmmittees (WWMC). Furthermorthe projecensureatapacity building support

to GPs. This furtheencouraged them to continue operating and maintathenmvestments financed by the
project.

Interventions at the Community level The interventions at the community level wdesided through an
intensive paricipatory process including thapplication of the ESMFsafeguards The GPWDPwas
approved by a gena@l meeting of the Gram Sabh@nce approved, the investments were physically
constructedy user groups or RVC and tfieances and procurements wemanaged by the GP.

Women Aam SabhasMobilizing women for ensuring their participation in project activiias beemne

of the major objectives of the project. The projeetpedempowe women by enabling them to draw
maximum benefits from the projecatdhelp reduce their ddgery Women Aam Sabhaashelped in greater
participation of women in governance forums &dvoicing out their concerns about the need for work in
the village. WAShas enabledvomen are getting a platform to discuss and forreulaedbasedproposals
and getting thenmcorporated into GPWD#®r implementation.

Establishment of User Groups:For the sustainability and operati@n maintenance of the community
assets creatdd the project the User Groupgere establishedrhey mange the assets by maintainiagd
managinga revolving fund. Bythe end of the projeci381 User Groupsiere formed for various water
conservation structurdgving a corpus of R8.81millions collected from user fee.

Farmer Interest Groups: In order toensurethe sustainability of Agrbusiness interventionsssues of
future demand and supply scenarios amdidkentification of a long terrhusiness modshwere critically
addressed which involveghlue chain anasisto identify the best possible optianfor the farmers. Efforts
were made tdevelop a supply chain managemsygtem on case to case basis for Farmer's Interest Groups
(FIGs).

Farmer Federation: Following on the success tie cluster approach and creating farmer federations in
Gramya |,Gramyall initiativeshave focused on formintpe Farmer Federation by organizing the FIGs and
making them selfustainable through institutional and capacity buildingpsupThe Federations have been
alsoinstrumental in helping farmers decide the crapsultivate as per market demand, bridge the gap
betweerfarmers and corporations by eliminating intermediaries and get a fair gritteefr produce as per
marketsituations

Agribusiness GrowthCentres These Agribusiness Growth Centregreestablisied withtheinstitutional
support of the Gramya Ih form of capital investment in form of a grant. The Grov@éntres provide
input and output support facilities to the farmers in the nearby village cassteell adnput, advisory and
extension suppbtandValue addition, Marketing and Logistic Support
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The road ahead envisioned for the interventions and impacts of the F@jplisted below.

Expanding irrigation potential:Over the project period, many drainage lireatmentssoil conservation

water harvesting and source sustainability measures have been successfully implémeptedress has

been more than that envisaged in the GPWDP Plans. Changes in water discharge due to source treatment,
improvement in soil moisture content, improvernm water availability are some of the impacts observed.

The project interventions have contributed to bringing ov@d® ha of land under irrigation through the
establishment of various irrigation structureseTnership of these irrigation structarées with the
respective gram panchayats and water user groups have been formed for the operation and maintenance of
these structures. The groups collecisar fedrom the beneficiary farmers and the collective fund will be

utilized for the future mamgement of the structures. Furthermore, the MGNREGS has provisions for
allotting funds for labour workn construction and/or repairs/ renovation/ restoration and desilting of water
bodies/tanks etc. which can be tapped into for the purpose. There i@atab for convergence with

Irrigation and other line departments, to increase the functionality and ensure proper maintenance of these
structures. It has also been observed that the said structures as well as the impacts of the watershed treatment
havenot been utilized at their full potential. There is a scope to bring more land under irrlgatidding

more structures to harvest and distribute water. The user groups also can add more members to the user
groups and/or utilize the water for more seasdar other purposes such as animal husbandry or ever
domestic uses.

Harnessing renewable energy for irrigationThe project has promoted and popularizethrpowered

water lifting pumps in combination with genembrane ling water tanks. 24olarpoweed water lifting

pumps have been installed under Gramygating 242 ha and ushering a change in cropping pattern in the
hitherto rainfed lands. These systems have long term low costs and are also more reliable in the hill context
compared with its alteative viz., diesel operated or electric powered pump sets. With the rise in both the
electricity tariff and fossil fuel pricethe adoption of alternate energy resources seems to be a sensible and
profitable approach. On the other hand, urtdeMinistry of New and Renewable Energy Guidelines for
Implementation of Pradhan Mantri Kisan Urja Suraksha evem Utthan Mahabhiyan (PM KUSUM) Scheme

it has been envisaged that individual farmers will be supported to install standalone solar agriculture pumps
of camacity up to 7.5 HP in offrid areas. The project interventions have helped to establish the success of
these systems araa result the Agriculture department has surveyed the area for replication of the solar
water lifting systems through this scherbe established water user groups have been sensitized and their
capacity is built to initiate proposals under the scheme for replication and scaling up of the irrigation system.
Additionally, in order to achieve an earlier breakeven, the water user grampéso explore the possibility

of netmetering and grid interconnection, wherein power can be generated on days when the sunshine is not
available for power generation.

Scope for high value protected farmingProtected cultivation through poly housesl aolytunnelss yet
another innovation attempted in Gramya Il. While the benefits of poly houses seldom require elucidation,
scale economies are crucial for early breakn of capital cost. Gramya was successful in installing 2,858
poly houses in the pject area and demonstrated that there was significant cost reduction with the increase
in the size of polyhous®s. 1,652 per sq. m. to 1,409 per sq.as.the size increased from 27 sqtanl00

sq. m.However thetopography of the hill slopes and &ees limit the scope of achieving such economies

of scale from large size poly houses.

Protected cultivation of agricultural and horticultural crops thus needs to focus on crops with very high value

in order to give sufficient returns on the investmeassts incurred by the farmer. The farmers engaged in
protected cultivation can engage in growing exotic vegetables such as bok choi, brussels sprouts, asparagus,
celery, etc. which have a good demand in fégH restaurants and also give high returns. @fidhiculture

front, priority can be given to flowers suchlgism and orchids which aref high value.And have good
commercial demandt has been already established that the cultivation of vegetables and flowers under
protected cultivation is a hifjh profitable enterprise. However, an economic and§sisthe same has

18 Kumar, P.; Kar, A.; Singh, D.R.; Perumal, A.; Shivamurthy, S.G.C.; Reddy, K.V.; Badal, P.S.; Lala Kamble,
A.; Kamalvanshi, V.; Jha, G.K.; et al. Protected Cultivation of Horticultural Crops in Uttarakhand: An Economic
Analysis.Agronomy 2021, 11, 692. https://doi.org/10.3390/agronomy11040692
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indicated that the subsidy scheme needs to be continued to encourage maximum farmers to adopt protected
cultivation and farmers need t o b eatioasn(EP@s),rwhiched t o
would help them in seeking better quality of inputs and enhancing negotiating power in the market to
realize maximum returns for their farm produce. Hence, linkagesdabsidy with national agenciesch

as National HorticulturalBoard (NHB), National Horticultue Mission NHM), Mission for Integrated
Development of Horticulture (MIDHHorticulture Mission for North East & Himalayan States (HMNEH)

and Rashtriya Krishi Vikas Yojana (RKVY) need to be continued and made accesdidefarmers to
encourage a large number of farm@radopt protected cultivation, which has tremendous potential in the
region.

Market linkages for commercial crop production The focus of agricultural activities under Gramya has
been on vegetablesgriculture crops and spices. The increase in production of these crops has been the
largest impacbnthe project. Farmers have moved from sustenance farming to farmimgtieraluecrops

and commercial farming. This made agribusiness emerge as therawmat component to help farmers in
translating the project investment into income. Agribusiness activities under Gramya focused on the
marketing of surplus production, value addition through improvedhmosest management and processing,

and making mdeting infrastructure and trade support available to the farmers. These activities
supplemented with other efforts such as infrastructure development in forrwaadiier roads, bridges,

and creating logistics support have enabled farmers to digptise surplus production in local as well as
outstation markets. The growth of marketing volume over the years through FIGs and FFs demonstrate that
farmers in the project area have been exposed to commercial cultivation and marketing of vegetables and
othercommercial crops. Commercial cultivation of variouslemand crops is being undertakermove

away from the traditional case of subsistence farming. As production levels increase, it will be crucial for
FFs and ABGCs to ensure the diversity in produdsamaintained so that the market is not saturated with

a single or fevkinds ofproduce which may cause to drive down the prices. Access to market information,
risk management and mitigation measures neeldettooked at through these institutions to pioe
important farm and market advisories to farmers. At the same time, the profitability of agricudtLniskis

due to natural climatic conditions in the State. For this, insurance through the insurance ,aaewekss

linkages through PMFBY (Primiglinster Fasal Bheema Yojanan insurance service for farmers for their
yields), should be encouraged to ensure the risks of agriculture are covered.

Off-Seasonvegetables & Organic certification:Off-season vegetable production has proved to be very
remunerative for the farmers in the project area. However, the perishable nature of vegetables renders high
variation inthefluctuation of prices leading to poor return sometinssrage of vegetables and othah-
valuehorticulture crops foalonger duation isalimitation in the hills and therefore, requires support from

govt. for the development of cold storage of suitable size for bettehposst management of these crops.

As most of the farmers in the project area were observed following $ilrreresourceconserving
agricultural practices and technologies suitable for organic production, efforts are needed to go for certified
National Programme for Organic Production (NPOPParticipatory Guarantee Systeff¥5S) organic
production in congrgence with Uttarakhand Organic Commodity Board. The certified organic produce
would fetch the farmer premium price and hence, more benefits per unit area.

Sustaining farm incomesé& market linkages With its abundant natural resources and humerousgagro
climatic zones, Uttarakhand has tremendous potential to turn into a hibbgorduction and sale of several
agrohorticulture produce. Gramya has contributeshtoeasinghe gross cropped area, gross irrigated area
and productivity of various cropsesulting in increased production levels. However, to sustain and increase
farm incomes, it is essential that a significant channdegfostproduction value chain is established. This
involves, strengthening the farmer institutions facilitated amtlired in the project. Few success stories are
well documented from this project, howeyvir ensure that the institutions become empowered and self
reliant,handholdingsupport may be required beyond the project period.

The growth centregstablished apart of the project, seek to empower entrepreneurs and farmers by
supporting the production of higlalue products and diversification of existing outputs throtigh
development of fixed assets and supporting infrastructure. The State Government sgpoitstiatives

by plugging the gaps through infrastructural and institutional development. In near future, the growth centres
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will help build capacities of people, provide skills, and strengthen backward linkages by dovetailing several
existing schemethrough various state departments.

As a way to address this challenge and lead the marketing activities under the project, ABGC Khyarsi has
come forward as a lead institution (or progressive growth centre) that will consolidate the activities of all the
ABGCs and the marketing of the Gramyashree products. This would #madstablishment of a
management committee consisting of representation from all the federations. The ABGC Khyarsi would
oversee the accounting, procurement and input marketing, ijprowe$ technical support, and overall
management of the marketing activities for the Gramyashree brand and stores. With convergence initiatives,
the institutions may seek support for the production of-iglhe crops, diversification of existing outputs
throughthe development of fixed assets and supporting infrastructure. In near future, capacities should be
built of members, strengthening backward and forward linkages, dovetailing from several existing schemes
through various state departments and valddition and marketing support through a convergence
approach.

Animal husbandry:While the project has been instrumental in changing the animal housing and feeding
pattern througkheprovision of animal sheds, mangers and charis, fodder cultivatiomgaarent of animal

health is a crucial parameter where the department will step in. The paravets trained through the project have
made animal health care services available to the farmers at their doorstep. Linkages of these paravets to the
Animal Husbandrgepartment will ensurirther improvement in healthcare in terms of timely vaccination

of all animals against at least, HS and FMD if not all other diseaseSRijg0Q and Anthrax and treatment

of cases at thdoorstepof animal owners.

Animal Husbandy has also been undertaken in groups under FIGs@mtthued support frorfederatiors

for animal husbandry producers to increase the revenues by providing efficient marketing outlets for animal
products at remunerative prices the needBesides helpingvith a better price of milk, meat and egdee t
institutional support from federatiosill also help to collectivize measures to increase the productivity of
animals (Al, NBC) and minimization of cost of production with technical inputs like cattle fekfbdder

seeds, etc. in a more efficient manner. Diversion of more fallow land for fodder production and arrangement
for supply of seed of high yielding varieties of fodder would go a long way to shorten the gap between the
availability and requirement afood quality nutritious fodder to produce increased quantity of milk at a
reduced cost.

Withdrawal Strategy: The Gramya project has ensured independent institutionalizing of activities and
measures ingrained in the project design for the long term salsitajnof assets created as part of the project
interventions.The GPWDP include a withdrawal stratefgy implementatiorin the last year of the plan
The withdrawal strategythat clearly define the roles and responsibilities of lodalstitutions in tke
maintenancand sustainability of the various assétsvithdrawal document in consensus with the GPs is
being prepared by the WMRnNnd will be signed with the respective GPs. The document outlines the
infrastructure that has been-sgt as part of GramyH and how its operation and maintenance will take
place in the future.

Thewithdrawal strateggonsists af

- Post project O&M arrangements for the project so that the assets created under WDAKDP
maintained and continued to give benefits.

- Sustainabity and scaling up of IGAs undertaken by vulnerable groups

- Ensure that each implementer (including the GP, RVC, WR/MC, User groups, vulnerable
groups/ individual beneficiaries, FIGs and FFs) is aware of the operations and maintenance (O&M)
responsibiliesand a longerm plan is prepared for the O&M

- Preparation oAgreements that outline the responsibility in terms of time and money of each member
of the community towards O&M activities, particularly for common properties and assets.

The project will ceate two type of assets which can be categorized as individual assets and community
assets. All the assets created by the project will be entered in a separate Register at the Gram Panchayat level
and listed in the agreement signed between the projethamdspective GP.
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Activity/ Assets

Agriculture / Horticulture
Activities-

Federation and ABGC

Animal Husbadry assets

Forestry and DLT structures
created in inter GPBpaces

Plantations on Community land

Pasture lands

Water Storage Trks, Irrigation
guls, village ponds and other
water conservation structures
Multi Utility Centre, culverts,
small bridges,

Individual Assetsi (Bio- gas,
poly house, poly tunnel, mangel
tools, equipment etc.

IGA for Vulnerable households

Alternate  energy
machines and tools.

equipmen

ResponsitbeDepartment
{Institutions /
Organization
Agriculture/Horticulture
Department

GP and Federation

Individual beneficiary/GP for
community assets created in C
land

Concerned Forest Division,
Van Panchayat and Gra
Panchayat

Van panchayat

Concerned GP,VP and user
group as per ownership of lant
Concerned User group

ConcernedsramPanchayat

Individual beneficiary

Concerned Liglihood Group/
Individual beneficiary

Concerned individual/ Use

Groups/ VGs

Role

District/ Block level functionaries
to provide extension and input
support

District/ Block level functionaries
to provide extension and input
support, FFs will manage the
assets

District/ Block level functionaries
to provide extension and input
support

Concerned Forest Division will
be responsible for Inter GPs
space in Reserves Forest Areas
Concern Van Panchayat and
Gram Panchayat will be
responsible for maintain assets
Van Panchayat

Areas

The Van Panchayat would
provide for watch and ward and
maintenance of these areas in
consultation with the community
Responsible fomaintenance

of these community asset
Responsible for O&Mf assets
Responsible foutilization O&M
fund

Gram Panchayatill be
responsible fomaintenance

of these community assets

Individual beneficiary will be
responsible
Concerned Livelihooc

Groupindividual beneficiary
District, Block level functionaries
for further extension and inpt
support

Individual  beneficiary/  Use|
Groups/ VGs will be responsible
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22. Annexures

1. Time series analysis of source discharge data
Average Post monsoon Discharge of water sources in I[pm

District Noof 2014 2015 2016 2017 2018 2019 2020 2021 Vari %
sources ation varia
S tions
Dehradun 261 1.1 1.05 1.39 1.4 141 141 142 143 0.33 30.0

Pithoragarh 279 51 519 55 59 592 6 5.8 6 0.9 177
Bageshwar 96 175 194 1945 195 205 2012 20.2 204 29 166

Pauri 196 29 298 29 2.9 3.3 3.3 3.2 3.3 0.4 138
Tehri 381 10.2 11.01 11.24 11.67 119 12 122 1275 255 250
Uttarkashi 144 10.7 10.77 1259 1350 14.10 14.15 1430 1431 3.61 33.7
Almora 550 06 065 065 070 072 072 071 072 0.12 20.0
Rudrapray 147 767 82 835 854 9165 916 92 921 154 201
a

; Total 2054 697 741 7776 801 838 836 838 852

Average Pre monsoon Discharge of water sources in Ipm

District No of 2015 2016 2017 2018 2019 2020 2021 Varia %
sources tion varia
tion
Dehradun + 261 0.48 0.5 0505 0515 055 056 056 0.075 156
PMU
Pithoragarh 279 2.65 2.8 3.05 3.1 3.2 3.2 321 056 21.1
Bageshwar 96 101 11.32 11.35 11.38 11.9 12 12.1 2 19.8
Pauri 196 106 109 115 123 127 130 1.26 0.2 189
Tehri 381 397 398 413 436 454 450 459 062 156
Uttarkashi 144 6.9 732 732 740 780 780 7.82 092 133
Almora 550 0.36 037 036 040 044 044 045 0.09 250
Rudraprayag 147 4.1 418 428 455 486 490 492 0.82 200
Total 2054 370 395 402 412 432 434 436

2. Division wise details of direct beneficiaries

Division Total Beneficiary Female Male
Households households beneficiaries Beneficiaries

Rudraprayag 11622 10037 2120 7904
Uttarkashi 10153 4250 366 3887
PMU 696 683 56 629

Dehradun 5477 4944 325 4608
Thatyur 7007 6403 636 5761
Pauri 5192 4654 1592 3056
Almora 11197 9220 1766 7490
Bageshwar 7470 6046 1013 5028
Pithoragarh 6439 4629 943 3686
Total 65253 50866 8817 42049
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3. NDVI images

1. NDVI images Dehradun division
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2. NDVI images Pauri division
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4. NDVI images Pithoragarh division
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