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Message From the Director of the
Tata-Cornell Institute for Agriculture and Nutrition

For the last four years, the Technical Assistance and Research for Indian Nutrition and Agriculture (TARINA) program has worked to
diversify local food systems to best tackle the complex malnutrition problems in India. I am happy to report that, through this pilot
intervention, TARINA has demonstrated positive changes in people's lives, impacting 119,000 individuals in 23,000 households, across

162 villagesin four districts of three critical states of India: Bihar, Odisha, and Uttar Pradesh.

TARINA has not only successfully reached more households than the number targeted, and done so before the estimated time projection,
but the intervention strategies have resulted in a shifting of the measures around food systems, including: (1) a more than doubling of
the diversification of crop production; (2) an almost fourfold increase in the practice of cultivating kitchen gardens to reduce seasonal
deficits in diversified food at the household level, thereby translating into a more than threefold increase in the consumption of
vegetables and other homestead produce; (3) a 20 percent increase in the addition of new households that practice livestock rearing for
an improved income pathway and better accessibility to animal-sourced food, leading in turn to a 28 percent rise in the consumption of
animal-sourced food at the household level; (4) an almost doubling of the collectivization of women farmers through self-help groups at
the village level to facilitate more gender empowerment in agriculture, and thus, contribute to a significant increase in women's
involvement in the decision-making process around agriculture; (5) an almost twofold increase in market access, not only critical for
improved access to diversified foods, but also key to strengthening farmers' income, by more than doubling farmers' income from
agricultural products; and (6) a demonstrated success in bringing improved positive nutrition behavior at individual, household, and
community levels by TARINA's social and behavioral change communication (SBCC) interventions, which have brought about more

equal accessto intrahousehold resources and increased consumption of more diversified food at individual and household levels.

TARINA's Centre of Excellence (CoE) is also creating critical evidence that unfolds more nuanced questions around the strengthening of
food systems. The Tata-Cornell Institute (TCI)-TARINA-CoE and TARINA's consortium partners have completed or are currently
engaged in eight different research studies, including agri-market dynamics on farmers; the feasibility of diversifying the public
distribution system; intensification of goat production through a sustainable feeding system; promotion of orange-fleshed sweet
potatoes to address micronutrient deficiency; improved sanitation through community mobilization; postharvest loss management by
addressing mycotoxin contamination; and measurement of empowerment among women farmers of livestock. TARINA-CoE has also
translated the evidence into more than 20 policy-informing research products and engaged policymakers and key stakeholders at more

than 12 policy-relevanteventsin India.

I am also pleased to share that in Year 5, TARINA will be working closely with national and state governments for a vertical scale-up of
its pilot intervention models. TARINA has been engaged to integrate select TARINA best practices into existing government initiatives
and offer technical assistance in implementing the models on the ground. I am excited by the thought that TARINA, with the evidence of
its positive impacts on the ground and experienced technical expertise, will make high-value contributions in India's fight against

malnutrition.

Prabhu Pingali




TARINA's Goals:
Enabling a Nutrition-Sensitive Food System Through Agriculture

Founded in December 2015, Technical Assistance
and Research for Indian Nutrition and Agriculture
(TARINA) is a consortium, which connects policy-
focused research partners with community-level,
impact-focused implementation partners, to
address the complex problem of malnutrition in
India. Led by the Tata-Cornell Institute for
Agriculture and Nutrition (TCI), TARINA merges
the evidence-generating capabilities of Cornell
University, Emory University, the International
Food Policy Research Institute (IFPRI), and Tata
Institute of Social Sciences (TISS) with the
technical capabilities of leading nongovernmental
organizations (NGOs) and development partners:
BAIF Development Research Foundation, CARE
India Solutions for Sustainable Development,
Grameen Development Services (GDS), and Tata

Trusts. Collectively, the Consortium aims to
promote a more diversified food system that
enhances the availability and affordability of
nutrient-rich foods for India's rural population and
creates a sustainable platform to mitigate
malnutrition. The program is largely centered on
agricultural pathways to improving nutrition
outcomes using a food systems approach. Three
main objectives of the program are: (1) making
agriculture interventions nutrition sensitive; (2)
informing policies through the generation of
evidence for better availability and accessibility of
diversified foods; and (3) building leadership in
food and agriculture by improving the capacity to
underwrite the program's goal of creating a more
nutrition-sensitive food system in India (Figure 1).

Figure 1: TARINA's broad objective to achieve a nutrition-sensitive food system
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TARINA's Structure:
From Evidence-Based Intervention to Enabled Policy Platform

Objective 1 of the TARINA program (Figure 1)
focuses on field-based implementation—specifically,
on redesigning agricultural projects to ensure
positive nutritional outcomes at scale. This objective
is achieved through the integration of nutrition-
focused objectives, actions, and metrics into
agricultural projects implemented by NGOs and
development partners in three Indian states—Bihar,
Odisha, and Uttar Pradesh (Figure 2).

Objectives Z and 3 are more research- and policy-
oriented. Both of these objectives focus on evidence
generation, advocacy, and capacity building for the
design and implementation of nutrition-sensitive
agricultural programs and policies. TARINA draws
upon its ground-level interventions through its
implementing partners (BAIF, CARE, and GDS) at
various locations, and from evidence based on
research done by TCI scholars and TARINA research

partners (IFPRI and Emory University), as well as
micro-level studies undertaken by implementing
partners. TARINA continues to strengthen its
knowledge base for making the rural food system
more nutrition sensitive in the intervention districts.
TARINA utilizes the collective evidence to influence
policy through various advocacy platforms: by
disseminating innovative research products through
peer-reviewed publications, policy briefs, and
manuals; and through engaging in discourses, such
as roundtables, workshops, and consultations with
impact makers. The Center of Excellence (COE),
within TARINA, leads and supports the generation of
the evidence, the translation of the findings into the
high-value research products, and the utilization of
the research products for building capacity and
influencing policy around the food system and for
nutrition in India.

Figure 2: TARINA's intervention locations and implementing partners
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TARINA's structure enables a connection between
evidence generation, intervention, and policy
advocacy (Figure 3). The field-level programs are
continuously informed by TARINA's program
monitoring, field learning, and thematic evaluation
system. The robust qualitative and quantitative
program monitoring through Quarterly Progress

Reports (QPRs) from TARINA partners and the real-
time Management Information System (MIS),
coupled with strategic evidence-generating
activities, such as the baseline and other surveys,
process documentation (PDs), and thematic research
studies by TARINA partners and scholars, all inform
and guide the intervention to assure its effectiveness.

Figure 3 : TARINA's intervention-evidence-advocacy loop
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TARINA to Date:
Unfolding the Evidence

During the last four years, TARINA has sought to
create a model of best practices for an improved food
system that is more diversified and nutrition-
sensitive. While piloting the program, TARINA has
created evidence of success and also gathered
knowledge. The current report represents TARINA's
model of increasing diversification of agricultural
production, improving the availability and
accessibility of diversified foods, enhancing better

accessibility of diversified foods, enhancing better
consumption patterns, and promoting positive
nutrition behavior at individual and community
levels for sustainable change. The data used in the
report are derived from various sources, including
TARINA's program monitoring, interviews with
program implementers, narrative data of success
stories, and two rounds of surveys that followed
1,642 households from 2016 to 2019.

Figure 4: Multiple sources of data gives a better triangulated evidence
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Diversifying the Local Food System:
Intensified Diversification of Production

Increased nonstaple crop diversification

Adequate availability and accessibility of micronut-
rient-rich foods, together with calories from staples,
isthe pathway for strengthening the diversified food
system. TARINA is engaged with local communities
to diversify local crop production by adding pulses,
vegetables, and oilseeds to staple grain cultivation
in the intervention villages in Bihar, Odisha, and
Uttar Pradesh.

During the last four years, the TARINA program has
intensified the promotion of the cultivation of
nonstaples by facilitating timely seed supply,
strengthening market linkages, enhancing
capacity with training on recommended packages
of practices (POPs) for farmers, and addressing
local constraints that affect diversification of
agriculture. The four-year intensive effort on the
ground has translated the program inputs into
positive change in agriculture production toward a
diversified agriculture.

In the past four years, of the total of 24,173
households, TARINA has empowered 15,315
households, covering 5,325 acres, to practice
diversified agriculture in intervention villages in the
Munger district of Bihar, Kalahandi and Kandhamal
districts of Odisha, and the Maharajganj district of
Uttar Pradesh (Figure 5). This result exceeded what
was targeted for achievementin four years.

The survey data from the 1,642 households of the
survey panel, from 2016 to 2019, show a more
than doubling in the number of households
growing nonstaples, including pulses, vegetables,
and oil seeds, among those practicing agriculture at
the time of the survey (Figure 6).1n 2016, every fifth
household in the TARINA intervention villages, who
were practicing agriculture, were growing
nonstaples; the survey data in 2019 shows more
than every 2nd household in the TARINA
intervention villages, who practiced agriculture,
were growing nonstaples.

Figure 5: TARINA achieved the program target of supporting households

for crop diversification
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Figure 6 : Increased production of nonstaples is the key to diversifying crop production
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In the Munger district of Bihar, the villages demonstrated
a 156 percent increase in crop diversification, whereas
in the Maharajganj district of Uttar Pradesh and in the
Kalahandi and Kandhamal districts of Odisha, there were
68 percent and 150 percent increases in adding
nonstaples to the cropping pattern, respectively.

The integrated approach of technical inputs, capacity
building, and contextual constraint reduction
interventions created a strengthened pathway for
increasing adoption of nonstaples in the intervention
districts. The critical technical inputs and capacity
building are umbrella inputs, whereas the interventions
to reduce contextual constraints are designed to
address the local agroclimatic challenges

The voices of change:

“We could feel the difference in people's
interest in trying new crops than the rice... a
greater number of farmers are reaching out to
us and asking for input supports...”

- Senior program implementer, Bihar

“It is not that we have never thought about
growing other crops... we tried in the past a few
times, but we did not get success... the trainings,

the support we received helped us...”
—Farmer field school member, Odisha




The household-level critical inputs, like seed
provision, insecticide, pesticide, and fertilizer
support, were combined with the package of
practices (POPs), such as land preparation, sowing
techniques, seed treatment, and integrated pest

management, which were provided through

community platforms, like self-help groups (SHGs)
and farmer groups.

The POPs are designed to build the capacity of the
farmers on comprehensive components of cultivating
pulses, vegetables, and oil seeds. The community-
level trainings and workshops are one of the key
components of the intervention model.

Apart from the umbrella interventions, TARINA also
addressed the local constraints that were challenging
the intensification of the nontraditional, nonstaple
cropping pattern. These context-specific interventions
range from irrigation constraints in Bihar, small land
management in Uttar Pradesh, and piggybacking on the
cash crop cultivation in Odisha, as examples.

In Bihar, to address water constraints and reduce the
fallow season, TARINA engaged the community in the
creation of women's collectives, such as the water
user (WUG) group in Munger, supporting the WUG in
the construction of water structures, such as bore
wells, shallow wells, and pumps. The WUGs consist of
10-12 members who promote collective use of water
structures. The water structures were constructed
with a community participation approach to ensure
thatownership belongs to the local community.

Group members provided unskilled labor for the
construction work, and TARINA supported their
efforts with skilled labor and materials. The group
not only collectively controls and shares the water
structures, but allows other farmers to use water for
a fee. The WUG-led intervention to minimize the
seasonal water scarcity not only demonstrated the
intensification of diversified agriculture, but the
model also collectivized and empowered the
community platform. In the Munger district, TARINA
has helped with the construction of 69 such water
structuresin thelastfouryears.

The additional irrigation support system has helped
500 households to cultivate green gram in the
Zaid season on 125 acres. This was not possible in
Munger before the water structures came into
operationin2017.

In Odisha, TARINA developed a strategy to create a
synergy between the existing preferred cash crop
cultivation and promotion of nonstaple crops,
through a model of intercropping.




Cotton is one of the long preferred crops in the
intervention districts of Odisha. TARINA developed
an innovative idea of cultivating pulses along with
the cotton.

The coexistence of both the crops is easy to
manage, as the cotton allows space for the pulses to
grow in between, and the pesticide used for one
crop can be useful to others. Both the crops have
long harvesting periods.

In the last four years, TARINA has enabled 378
farmers to grow red gram alongside cotton over
412 acres of land. In the intervention district of
Uttar Pradesh, to address low per capita
landholdings, TARINA introduced trellis-based
cultivation for adding vegetables into the existing
cropping patternin 2016.

Popularly known as Machan cultivation, the
piloting of the intervention gained success within a
shortperiod of time.

Within two years of introduction of the trellis-based

cultivation, 60 percent of the farmers in the
intervention villages adopted this method. Within
the past four years, 851 households adopted the
land optimization method to add cucurbita and other
vegetables, along with pulses.

In Uttar Pradesh, TARINA's attempt to promote
oilseeds such as groundnut in the fallow seasons,
gained success in intensifying the oilseed cultivation
in the intervention districts. Though groundnut is
notalien to the intervention district in Uttar Pradesh.
Traditionally groundnut was always a Kharif crop.

TARINA's intervention of introducing a better
variety of groundnut seeds, trainings on improved
cultivation practices, and motivation of farmers
through their peers, known as “Krishi Sakhi”, to
cultivate the groundnuts in the Zaid season, has been
successful in diversifying the cropping patterns and
increasing the income oflocal farmers.




Face of Change:
Water Availability Built the Pathway
from Poverty to Prosperity For
Mamata Devi

Mamata Devi, a mother of four children
and a family size of six, is the primary
earner for her family. She was depending
only on the monsoon-driven Kharif
maize cultivation from her small patch of
land, which once fetched her no more
than INR4,000 per year. Her husband
was struggling to add income to the
household from daily wage labor in the
locality. Mamata Devi learned about the
TARINA program when she met one of
the TARINA peer leaders from the same
village. In late 2017, Mamata became a
part of the Gangotri WUG, a collective
that brought together 10 women, with
farmlands close to one another, who
were also dependent on monsoon-driven
agriculture. With the input support of
TARINA, the group constructed a shallow
well capable of irrigating the farmlands
of the members. With the irrigation
support and the trainings on better
cropping patterns, Mamata is now
growing multiple crops throughout the
agricultural seasons. Within a period of
two years, Mamata's income has
increased manyfold. She has not only
stopped buying most of the family's food
from the market by growing her own, but
she is now a popular supplier of
vegetables, onions, potatoes, pulses, and
rice to the local market. Her husband is
now busy helping her with the growing
production. “I paid the debt, which was
long due to one of my relatives ... within
these two years...” she said with pride.
She is planning to expand her agriculture
production by renting adjacent
farmlands and intensifying her
cultivation. Mamata is just one example
of successful members of Gangotri
WUGs, who have similarly happy stories
toshare.
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Promoting Livestock:
Strengthening the Income Pathway for Enhanced Food System Diversity

Promoting livestock—including poultry, dairy
production, and small ruminants like goats—is
another strategy of TARINA for promoting a more
diversified food system through a strengthened
income pathway. Interventions for improved health
services and advanced livestock management
through a community-owned platform have been the
key activities of TARINA's livestock promotion
program.

Table 1: TARINA's target to enable villages to intensify
livestock

ALL LOCATIONS

TARINA had targeted 132 villages in the four
districts within the states of of Bihar, Odisha, and
Uttar Pradesh for promoting livestock over the last
four years. By the end of Year 4, TARINA was
engaged in 148 villages to promote poultry, goat
rearing, and dairy production, exceeding the
program's target.

While following the 1,642 households over a period
of three years, the survey data demonstrate the
increased livestock production ( Figure 7), including
goat rearing, poultry, and dairy production in the
intervention villages. Overall, there is a 20 percent
increase in the households adapting to the rearing
of poultry or goats or to dairy production across four
districts of the three intervention states. The
intervention district of Bihar experienced a 22
percent increase in rearing livestock. In Odisha,
livestock rearing increased 27 percent, and in
Uttar Pradesh, the increase in the households
rearinglivestock was around 9 percent.

Figure 7: Increased livestock rearing at the household level can improve diet diversity and
strengthen income
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The evidence from the survey data further reveals
the increased availability of animal-sourced food at
the household level. There has been a 28 percent
increase in availability of either milk, eggs, or
meat at the household level over the period of
threeyears.

The intensification of the promotion of livestock in
the intervention districts of Bihar, Odisha, and Uttar

Pradesh is visible through the increased consump-

tion of animal-sourced food at the household level
(Figure 8).

The survey data show that the household-level
consumption of milk, eggs, or meat has increased
from 20 percentin 2016 to 31 percentin 2019, across
intervention districts of the three states. In Bihar,
there is a 15 percent increase in the consumption of
animal-sourced food at the household level; in
Odisha, the increase is more than 100 percent.

Though Uttar Pradesh has demonstrated an
increase in the rearing of livestock, the consumption
patterns show a marginal decline. The sociocultural
and political landscape of food could be a possible
explanation for this disparity.

Along with improving the diversified diet at the
household level, strengthening the income
pathway for better nutrition is also one of the
major goals of TARINA's intervention to promote
livestock.

Figure 8: Increased household consumption of animal-sourced food indicates improved diet
diversity and strengthened purchasing power
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The survey suggests an increased income from
livestock sources at the household level over the
period of time of the intervention. The average
income from livestock at the household level has
increased from INR665 to INR1,126 over the last
three months, prior to the survey, across the
intervention districts of Bihar, Odisha, and Uttar
Pradesh. In the intervention district of Bihar, the
average income from livestock increased from
INR1,171 to INR2,025; in Odisha, the increase
was from INR434 to INR560, and in Uttar
Pradesh, the average income increased form
INR632 toINR1,391.

The integrated approach of input support and
building the capacity of advanced livestock
management has directed the program effort
toward bringing change in availability and
consumption of more diversified food at the
household level, along with the increased income
from livestock rearing.

Trainings and linkages with animal health care for
vaccination and deworming, empowerment of the
community for market interface, and transmission
of livestock-specific technical knowledge are some
of the key components of advanced livestock
management.

Apart from the umbrella interventions, TARINA has
also intensified livestock rearing by identifying the
cultural compatibilities and potential of TARINA's
implementing partners to design innovative
interventions accordingly. In Bihar, the technology
enabled innovation of breed improvement by
artificial insemination.

The community platform-driven back yard poultry,
in Odisha, and dairy promotion with improved
fodder, in Uttar Pradesh, are some of the novel
approaches that have enriched TARINA's livestock
promotions.

Figure 9: Increased income from livestock can lead to a strengthened pathway for better
nutrition
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Face of Change:
Livestock Rearing Not Only Empowers Rural Women Economically but Also
Collectivizes the Community

Khopwar is a village with an underserved community; it is one of the most remote villages in the Munger
district of Bihar. Economic access for the women in the community was very limited until TARINA worked with
the community and motivated 16 women to come together to adopt the TARINA-supported goat rearing. The
group named themselves “SONA,” which translates to “gold” in English. With program support, like breed
improvements, health care trainings, advanced methods of goat rearing, and market awareness, the collective
of women in the village was able to rear 70 bucks. The group has generated a revenue of INR59,200 by selling
15 bucks and investing the profit to procure more bucks. Meena Devi, the leading member of the SONA buck
user group (BUG), recalls her days when the women from the community were dependent on men for their
basic needs. She proudly tells how the shared profit has empowered her, and how she is a part of the economic
contribution to the household.
In Odisha, the “Mahima” SHG in the Dakedi village of the Kandhamal
district is very excited about their new chick-rearing unit and is
busy planning and meeting with different support platforms on
how to move forward to intensify their endeavor. In less than a
year, the 10-member SHG from the community of a tribal-
dominated region of the G. Udayagiri block in Odisha was
lacking motivation for staying together and thinking
collectively. Namita Nayak, one of the oldest members
of the “Mahima” SHG, recalled how TARINA helped
the group, not only in enabling the group members to
have access to income, but in giving them a reason for
strengthening the collectivity. Namita says, “I heard
about the poultry business opportunity in a farmer
field school session organized by CARE under the
TARINA project... that excited me and my fellow
members... TARINA program staff trained us on
how to manage a chick-rearing unit, including
. connecting us with the block-level veterinary
£~ services for the health care of the poultry
. @% farm... the team worked with us from
e

scratch... [t gave us a reason to be
more connected between the
members... and finally, our dream
came true.... We have a growing
chick-rearing unit... and we have
started selling our first batch

of products at a good rate...”

She added, with a wide smile,

“We are not only adding income to
our household resources but the
chick-rearing unit gives us

enough reason to spend more time
with each other.”
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Reducing Seasonal Food Deficit and Ensuring Better
Availability of Diversified Food

Expanding household access to food diversity by
promoting kitchen gardens

TARINA has invested in expanding homestead
horticulture to ensure the increased availability and
accessibility to diverse foods across seasons at the
household level.

TARINA's innovative model of promoting kitchen
gardens is part of a complete package starting with
the encouragement of households to include kitchen
gardens in their food production system, and then,
enabling the community with technical knowledge
and input support to ensure the increased awareness
for improved consumption patterns. Input supports,
like seed supply and trainings on a critical PoP, which
includes land preparation, method demonstrations,
pest management, and awareness campaigns on the
importance of vegetables and fruits in daily diet are
some of the key components of TARINA's intervention
to promote smartkitchen gardens.

TARINA had targeted 8,840 households to work
within the four intervention districts of Bihar,
Odisha, and Uttar Pradesh to promote kitchen
gardens during the intervention period.

By the end of 2019, TARINA had interacted with
11,890 households in TARINA intervention
villages to motivate and provide support for kitchen
gardens. The kitchen garden has been one of the
mostencouraging interventions within TARINA.

The survey data suggest there is a significant
increase in adopting and adhering to the TARINA-
driven smart kitchen gardens in the intervention
villagesbetween 2016 and 2019 (Figure 11).

When TARINA was initiated, a little more than one
in 10 households had kitchen gardens. By the end of
the four-year TARINA intervention, more than one
in three households in the intervention villages had
functional, smartkitchen gardens.

Figure 10: TARINA covered more households than targeted in promotion of

kitchen gardens
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Figure 11: TARINA's effort to promote homestead crops resulted in increased numbers of
households practicing kitchen gardens (N = 1,642)
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TARINA's comprehensive intervention for promotion
of kitchen gardens has not enabled more households
to adopt and practice the cultivation of smart kitchen
gardens, but the effort of increasing productivity also
brought significant successes. The two rounds of
survey data suggest a significant increase in the

average production from the TARINA-driven smart
kitchen gardens between the years 2016 and 2019
(Figure 12). Across the intervention districts, the
average production from kitchen gardens at the
household level increased more than a 220 percent
increase in lastthree months prior to the surveys.

Figure 12: Increased practice of kitchen gardens also intensified by enhanced

production (N = 1,642)
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In the intervention district of Bihar, an average
household reported an increase of kitchen garden
production from 8 kg in 2016 to 29 kg in 2019, which
translates to a more than 250 percent increase; in
Odisha, the intervention districts demonstrated a
more than 210 percent increase in the average
production from kitchen gardens. In Uttar Pradesh,
althoughthereisa 150 percentincrease in the kitchen
garden production, the absolute kg are still below the
program expectations.

One ofthe major goals of TARINA's better food system,
as envisioned, is to improve the consumption of more
diversified foods through the increased availability
and accessibility of micronutrient-enriched food.
TARINA's comprehensive PoP for the kitchen garden
intervention has increased not only the adoption of

kitchen gardens and production, but it also ensures
that better consumption patterns will also result.
The survey data suggest a significant increase in
consumption of products from kitchen gardens
during the last three months prior to the survey,
between2016and 2019 (Figure 13).

There is a more than threefold increase in
consumption of the products from kitchen gardens
at the household level across the four intervention
districts in the three states. In the intervention
district of Bihar, the household consumption from
kitchen gardens increased more than threefold. The
survey data suggests almost fourfold and twofold
increases in household consumption from kitchen
gardens in the intervention districts of Odisha and
Uttar Pradesh, respectively.

Figure 13: TARINA promoted intensified practices of homestead food production but the
production also led to increased consumption of produce from kitchen gardens (N = 1,642)
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PR rniis
Face of Change:
Well Strategized Input Support Can
Bring Big Changes
Jayamanti from the Boraguda village of the Kalahandi
district of Odisha has a motivating story to share. She
and her husband once grew monsoon-dependent

paddy on their small area of land. She had long ..

accepted the marginal income from the production of
rice from their small patch of land as the optimal
income that she and her husband could generate for a
family of five. It was July 2017, when Jayamanti
learned about the TARINA's farmer field school (FFS)
to collectivize women farmers and empower them
with better agricultural practices. She was excited
about the possibilities from agriculture. She became
an active member of the TARINA FFS. “I came to know
about the possibilities of growing different crops in
the other seasons of the year and how it can be
profitable...I came to know about the better variety of
seeds... better way of land preparation... correct use
of fertilizers and pesticides. And I learned about who
to go for any support in agriculture.” TARINA assisted
Jayamanti and a few more farmers to overcome the

' major constraint of irrigation by providing support
for a gravity-based drip irrigation system with a solar
nano pump. Gravity-based drip irrigation through a
solar nano pump is TARINA's low-cost, sustainable,
energy-based intervention in the highlands of !
Kandhamal and Kalahandi of Odisha, where
irrigation is a challenge. The intervention support
transformed Jayamanti's agricultural practice. She is
now growing more than seven types of vegetables
and tubers in her field, across all the cropping
seasons. When she was asked about her journey in
late 2019, she shared how the TARINA kitchen garden
intervention has not only increased accessibility to
diversified food in her household but also increased

= her income. “I have saved INR10,000 in the last Rabi
seasons and INR20,000 in the Kharif seasons by
selling the vegetables from the field.... | am now
thinking of putting my child in the school... to get a
better education,” tells Jayamanti with a big smile.
“The story of Jayamanti is one of many examples of
how the kitchen garden has brought changes in the
lives of local farmers,” emphasizes a village-level
program implementer of TARINA.
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Enriching the Body of Knowledge:
Reducing Postharvest Loss and Enhancing Food Safety by Managing Mycotoxins

Fungal toxins, or mycotoxins, are not only associated
with postharvest loss that reduces productivity and
profitability of smallholder agriculture, but the
exposure to mycotoxins in the diet can lead to
cancers, immune deficits, and growth impairment in
vulnerable populations. Mycotoxins, such as
aflatoxin and fumonisin, are abundant in Indian food
systems, but rural, resource-poor communities in
the region are rarely equipped with the tools and
capacities required to adequately assess food safety.
Spearheaded by TCI scholar Anthony Wenndt, TCI is
working to address mycotoxin management in
Unnao, Uttar Pradesh, by exploring the potential for
participatory research for monitoring and mitigating
mycotoxin exposures in communities underserved
by formal regulatory infrastructure.

Since 2017, TCI has engaged 10 at-risk village
communities in designing, testing, and evaluating
preharvest and postharvest mycotoxin intervention
strategies. A comprehensive, yearlong longitudinal
survey of mycotoxin contamination in 184
participating farmers' grain stores was conducted,
testing paddy (rice), wheat, pearl millet, groundnut,
and maize for several major mycotoxins.

Participatory research, a co-learning approach that
engages communities in designing and conducting
investigations on their own terms, was used to guide
target communities in diagnosing sources of
exposure in the food system and identifying locally
accessible intervention opportunities.

Survey results indicate that there is substantial
mycotoxin contamination in local food systems.
Among the commodities commonly stored in the
study sites, 44-75 percent of samples had detectable
aflatoxin, with mean levels in maize and groundnut
far exceeding the Indian legal limit of 15 parts per
billion.

For fumonisin—a toxin associated with esophageal
cancer and other ailments—84 percent and 91
percent of maize and pearl millet samples,
respectively, were contaminated, with means for
both commodities exceeding the regulatory limit of
2 parts per million. In conjunction with the
longitudinal survey, the participatory diagnostic
process in village communities identified storage
improvement as a top priority for food safety
intervention.

Figure 14: Overall aflatoxin contamination levels for each of
the sampled commodities, with the red line indicating the
regulated maximum (15 ppb) in India parts per billion.

groundnut

maize millet paddy rice
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Wenndt conducted a trial of hermetic storage bags,
which protect grain from pest infestation and
microbial contamination. After 5-7 months of storage,
91 percent of households reported that the
technology effectively prevented infestation and grain
spoilage.

After the first season, all participating households
reported that they would continue using hermetic
storage in subsequent seasons, with 90 percent self-
reporting that they were “very confident” of their

understanding of the technology's principles.

Drawing upon the evidence of the postharvest
storage technique for minimizing mycotoxin-
associated food loss, TARINA has promoted hermetic
bags for agricultural product storage across the
intervention districts of Bihar, Odisha, and Uttar
Pradesh. With input support for procurement of
hermetic bags, there is increasing awareness toward
shifting the storage practices from traditional
methods to modern methods, as has been
implemented, covering more than 2,000 farmers
acrossthelocations.







Powering Nutrition-Sensitive Food System by
Empowering Women in Agriculture

TARINA's food system approach is based on the
strong belief that a sustainable mitigation of
malnutrition can be effectively achieved through
engaging and empowering women in agriculture.
Though women contribute a major share of
agricultural labor force, they are largely missing
from accessing the resources.

TARINA worked toward breaking this cycle and
empowering women in agriculture. TARINA also
envisioned how empowering women at the
household level could ensure better nutrition
security, in a cultural landscape in which food within
the family is largely a gendered domain. The
intervention programs within TARINA were
delivered through the engendered community
collective platforms. The collectivization of women
not only empowers women's networks but ensures
an effective transfer of the program effort to desired

outcomes. TARINA targeted the creation and
strengthening of 450 community-based platforms,
such as SHGs in the intervention districts across
Bihar, Odisha, and Uttar Pradesh. By the end of 2019,
TARINA has created or strengthened 448 SHGs
across the intervention districts (Figure 15).
However, TARINA has also tried to collectivize
women, based on the common need and local
context,suchasin40 WUGsand 11 BUGs.

The survey data between 2016 and 2019 show there
is almost a twofold increase in strengthened
collectivization by formation of SHGs across the
intervention districts (Figure 16). In Bihar, there is a
33 percent increase in the membership in SHGs,
whereas in Odisha there is a 140 percent increase in
SHG membership. In Uttar Pradesh, the membership
in SHGs increased from 6 percent to 21 percent
within the three years of intervention.

Figure 15: TARINA achieved the target of motivating and empowering women

long before the deadline
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Figure 16: Increased membership in self-help groups indicates more
collectivization of rural women in agriculture
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/The Voice of Change \

Creating a cadre of agents of change and diffusing the

The community-level campaigning by TARINA
program implementers and a peer-led, door-to-door
outreach to individuals for generating awareness
about collectivization, identifying common
constraints in agricultural production, and motivating
the community for an organic development of
collectivization made an impact in bringing more
women to SHGs and other collectives. “Initially, it was
difficult to convince and motivate people to come
together and form a self-help group, which can be
functional ... women in the community generally have
time constraints ... there is a caste ... other social group
factors can also play a critical role ... but with time it
became easier.... when a common challenge is felt by the
community or they see other successful examples, there
was spontaneous motivation to come together and find
a solution collectively,” said a senior program

anlementer in Bihar. j

knowledge to the community through already trained
peer leaders is one of the objectives of empowering
SHGs. TARINA not only promoted women in agriculture
by empowering collectivization, it also enabled the
SHGs to reach out and train the community on different

aspects of women's empowerment.

The panel data suggest the TARINA-led SHGs trained
three times as many women in the community as the
number of women trained before the intervention. In
Odisha, there was a 300 percentincrease in TARINA-led

SHGs training of women of the community (Figure 17).

Similarly, in Bihar and Uttar Pradesh, the SHGs
demonstrated significant increases in the training of
women in the community over the time period of the

interventions.




Figure 17: TARINA encouraged the groups of women to change, further empowering

the community
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Promoting women's participation in agriculture,
training, and empowerment for better agricultural
practices; supporting women with required inputs
to help them in agriculture; and enabling the
community to accept and support the enhanced
empowerment of women in agriculture were some
of the TARINA's strategic interventions to make a
better space for women in agriculture and allied
economicactivities.

Women's participation in the critical decision-
making processes is one of the key indicators on
which to measure the increased space for women.
The evidence from the two rounds of survey data
across the intervention districts suggests a change in
women's participation in the decision-making
process over a period of time. More women now have
a say in the decisions related to sale of crops in
market, in decisions regarding buying or selling

livestock, and in decisions regarding buying or selling
kitchen garden products. It is clear that the women
who are members of the SHGs participate more in the
decision-making processes than do nonmembers.
The figures between two time points among the
nonmembers also reveals that there is a significant
increase of women's decision making power at the
community level in the TARINA intervention villages
over a period of time (Figure 18).

Strengthening market linkages for women producers

is not only a vital pathway for increasing the income

ofthe women, butitis also critical to achievinga more
nutrition-sensitive food system. It encourages better
availability and accessibility of more diversified food
at the community level. Traditionally, women from
underserved rural communities of intervention
locations were less empowered and lacked an
adequate access to the market.




Figure 18: TARINA engendered the decision-making at the household level
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TARINA, through its intervention components, like
the formation of local producers' groups,
empowerment of women's collectives through
different training programs on market interface and
price information, and facilitation of buyer-seller

meetings, has attempted to enable a strengthened

market linkage in the intervention districts of Bihar,
Odisha, and Uttar Pradesh.

Figure 19: Strengthened market access is a

The evidence from the two rounds of surveys
demonstrates an increase in market access for
different agriculture and allied products in the
intervention districts.

There is an almost twofold increase in better access
to markets, either for crops, products from kitchen
gardens, or livestock, across alllocations (Figure 18).
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Figure 20: Doubling the income of women in agriculture can boost women's

empowerment
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TARINA has tried to increase the income for the
women in agriculture, not only by enabling farmers
with a better production system, butalso connecting
the last miles of improved market linkages. The
survey data from 2016 and 2019 show an increasing
trend of average income from agricultural and allied
products atthe farmer'slevel (Figure 20).

Across locations, the income from the production of
agriculture, livestock, and dairy products has
doubled over the period of the intervention. This is a
significant success of TARINA's program, which
aligns with the Government of India's goal of

doubling farmers' income.'

' The Indian Government has set a policy level target to achieve doubling the farmers in the country by the year of 2022. More on

the goals and strategies for doubling farmers can be read at NITI Policy Paper No. 1/17 and be accessed at:
https://niti.gov.in/writereaddata/files/document_publication/DOUBLING%20FARMERS%20INCOME.pdf




Enriching the Body of Knowledge:
Longitudinal Assessment of Market Availability

Diversified food consumption is important for
improving the nutritional status of the population in
all age groups. Several factors like price, availability,
traditional tastes, and preferences play key roles in
determining how households allocate their food
budget to different food groups and food items.
Although recent literature has highlighted the role
that production diversity can play in improved
nutritional outcomes, the association is increasingly
being challenged in regions where households are
better integrated into local markets. For such
households, markets play an important role, not just
as a source of income but also as source of diverse,
nutritious, and affordable foods throughout the year.
It is in this context that TCI's TARINA program
introduced a Market Diversity Study (MDS) in its
four program locations—Munger (Bihar),
Maharajganj (Uttar Pradesh), and Kandhamal and
Kalahandi (Odisha).

In 2018-19, monthly data was collected on
availability and prices of nearly 250 food items,
across 12 weekly markets. This was complemented
with data on women's dietary intake and household-
level food purchases, also on a monthly basis, from a
sample of 120 households across the four program
districts. Taken together, the monthly data on the
MDS and women's diets will provide us with a
comprehensive picture of the availability (in terms of
diversity), affordability (in terms of market price and
household food purchases), and utilization (in terms
of dietary intake) of foods from local markets in
smallholder farming households. Preliminary results
indicate that food availability and food purchase vary
across seasons (Figure 21). The team is engaged in
further analysis, which includes the computation of
the cost of recommended diets, to assess the degree
to which local markets are able to provide diverse,
nutritious foods to these communities.

Figure 21: Seasonal availability of diversified food is a key to consumption diversity
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Improving Positive Nutrition Behavior Though Social
and Behavioral Change Communication

Improving positive nutrition is an essential
component to strengthening the nutrition-sensitive
food system. TARINA's social and behavioral change
communication (SBCC) interventions (Figure 22)
aim to shift the individual-, household-, and
community-level behaviors toward better nutrition
practices and create an enabling social landscape for
the sustainability of the changed positive behavior.
The two-tiered SBCC intervention of TARINA target
individual- and household-level behavior through
the nutrition gender toolkit (NGTK), which is a
strategic, tool-driven, communication package
centered around gender empowerment, improved
dietary consumption, sanitation, and WASH
behavior (Figure 23).

For better cultural acceptance, the messages in the
NGTK are designed around the life story of a peer
character from the community. The NGTK is
implemented though the platform of SHGs and other
collectives, which include men.

The community-level interventions, such as mass
campaigns; workshops; exposure visits; peer-led,
door-to-door outreach; and village-level meetings,
on themes like improved cooking demonstration,
awareness about nutritional security, and WASH
behavior, have been targeted to create an enabling
community that accepts and encourages individual
behavior change.

Figure 22 : TARINA's SBCC strategy targets increased positive nutrition behavior
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Enabled Community and Changed
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Figure 23: "Vimla", the peer leader of TARINA's NGTK is an effective

role model for individual-level positive nutrition behavior
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Table 2: TARINA's targets for social and behavioral

TARINA targeted 162 villages to implement the SBCC o
change communication

intervention across four TARINA districts within

states of Bihar, Odisha, and Uttar Pradesh. By the end States Targeted Achieved
of the Year 4, TARINA covered 157 villages in the
intervention districts. Four hundred seven SHGs and

40 39

51 other community members were trained with
capacity building on different themes of positive
nutritional behavior over the four years. The TARINA
SBCC intervention trained more than 20,000

individuals in the community across all the ALLLOCATIONS

intervention districts, of which 80 percent were . _ _ _
Recently, in the TARINA intervention locations, a

change in such norms has begun showing a shift.

The experience of women from rural communities ~ Along with many intended behavioral changes,
not having equal access to intrahousehold resource ~ gendered distribution of food among family members

allocation is, culturally, a deep-rooted phenomenon  is one such tough practice that TARINA has targeted
and widely visible. through its SBCC intervention.

women.




Figure 24: Social and behavioral change communication intervention
targeted to reduce the gendered access of resources within households
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The practice of women putting themselves in the
lowest priority when distributing food at the
household level is closely linked to the normalization
of gender marginalization. While eating at the end of
meals, after all the others members of the household
have had their food, women usually are left with
inadequate or no food at all. As a part of the TARINA's
SBCC intervention of breaking the cycle of unequal
access and control of intrahousehold resources, the

program worked with the women and their family

members to improve women's food intake practices.

The recent survey, conducted in the intervention
districts in 2019, suggests that more women who
have participated in the SBCC intervention of TARINA

report eating together with other household
members than do those who have not participated in
the intervention. However, it is not the perfect
comparison group, as there is the possibility of
diffusing the information and awareness, even
though a section of women have not participated in
the program directly (Figure 24).

Increasing demand for nutritious food is one of the
major efforts of TARINA's SBCC. Increased diversity in
the diets of individuals and households indicates not
only enhanced availability, accessibility, and
affordability of diversified food, but also improved
nutrition awareness. The SBCC intervention has tried
intensively to increase the intake of diversified diets
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at the individual and household levels through the The survey data show an increase of more than
targeted NGTK tools and the community-level one food group in the diets of women (Figure 25),
awareness campaigns. aswellasinthe household diets.

Figure 25: Increased diversity at the individual and household level is a key to mitigate
malnutrition
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Enriching the Body of Knowledge Sweet Nutrition:
Promoting the Orange-Fleshed Sweet Potato to Address Micronutrient
Deficiencies in Uttar Pradesh

The Indian food system's heavy focus on staple
grains, like rice and wheat, alongside stubbornly high
poverty rates, leaves many diets lacking important
nutrients such as vitamin A, which plays an important
role in eye, lung, and immune system functions. TCI is
working to address vitamin A deficiency by
promoting the cultivation and consumption of
vitamin A-rich orange-fleshed sweet potatoes
(OFSPs). These efforts show that the crop has
potential to catch on with adequate behavioral
change education for producers and consumers, as
well as institutional investments in developing
varieties suitable for the region. Led by scholar
Kathryn Merckel, TCI embarked on a project in Uttar
Pradesh to improve diet diversity in mothers and
children through the introduction of OFSPs and

behavioral change educational messages for parents

on proper diets for young children. Data collected in
the region before the project began suggest that
children may not be eating diets adequate in vitamin
A. Fewer than 2 percent of parents reported their
children had received vitamin A supplements in the
past year, and knowledge about healthy diets was
lacking, with only 7 percent of parents reporting that
they believed fruits or vegetables were good foods for
infants. Working with TARINA Consortium partner,
Grameen Development Services, TCI motivated
farmers to grow OFSP and provided training on how
to cultivate the crop. The program also provided
input support of the vines to the farmers willing to
cultivate OFSPs.

The program also imparted behavioral change
messages on health and diet during the monthly
trainings.

Figure 26: Percentage of households knowing facts about vitamin A
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The program provided input support of the vines to
the farmers willing to cultivate OFSPs. The program
imparted behavioral change messages on health and
diet during the monthly trainings. Half of the villages
included in the study were randomly selected to
receive monthly, intensive nutrition education
programs, including behavioral change messages
designed to target the most common troubles that
parents had when trying to ensure that their children
ate healthy, age-appropriate foods.

The study findings show that, compared to control
villages that received no interventions at all, parents
in either set of intervention villages could name, on
average, one additional strategy to improve child
health at the end of the study, such as providing a
diverse diet. The percentage of households in
intervention villages that reported being aware of

vitamin A jumped from 10 to 27 percent over the

course of the study, while control villages saw no
change. At the end of the study, respondents who had
heard of vitamin A could list an average of 1.5 more
food sources of vitamin A than respondents at the
outset.

Nearly every respondent in intervention villages had
heard of OFSPs by the end of the study, and 85 percent
of households in both sets of intervention villages
reported that they would buy them if they were
available in their markets.This study demonstrates
potential for OFSP in the region.

Many households reported enjoying the taste of
sweet potato leaves, which are edible and rich in
vitamin A. Price premiums were also attractive to

farmers wishing to sell tubers in the market, provided
that customers were educated about their health
benefits.

Future interventions with OFSP will require varieties
better suited to the North Indian agroclimate,
continued parental education about the importance
of vitamin A-rich foods for child health, and ongoing
promotion of the agricultural and nutritional benefits
ofthe crop.







Informing Food Policy in India

TARINA has been engaged with policymakers,
stakeholders, and sector leaders at state and national
levels to develop discourse around nutrition-
sensitive agriculture. In the last four years, TARINA
hasinitiated and led 11 high-value policy engagement
events in the form of roundtable discussions,
conferences, and policy dialogues.

Special Session: Engendering Food Systems for
Improved Nutrition, December 2016

TARINA and [FPRI jointly organized a special session
atthe Agricultural Economics Research Association's
24th annual conference to discuss linkages between
gender, agriculture, and nutrition. The session
focused on crop diversification and technological
choices for engendering agriculture, as well as
behavioral change among women for improved
nutrition.

India's National Food Security Act and Beyond:
Challenges and Opportunities, February 2017

With the collaboration of the Indian Institute for
Food Security (IFS), TARINA jointly organized a
seminar to initiate dialogue on expanding the
mandate of India's National Food Security Act to
enhance availability and affordability of nutrient-
rich foods for the poor.

Toward a Diversified Food System: Emerging
Opportunities in Odisha, July 2017

TARINA, with its partner CARE India, collaborated
with Xavier School of Rural Management to hold its

first state-level policy forum in Odisha to deliberate
on factors that constrain diversification of

agricultural production and consumption in the
context of local food systems and the way to address
these challenges.

Redesigning Food Policy for Nutrition Security,
July 2017

TARINA, along with the Tata Institute of Social
Sciences and National Institute for Agricultural
Economics and Policy Research, jointly organized a
special session, opening with the lecture of TCI
Director -Prabhu Pingali, who talked about nutritional
security and Indian food policy.

Green Revolution in Eastern India: Constraints,
Opportunities, and the Way Forward, October 2017
In collaboration with IFPRI and the Indian Council of
Agricultural Research, TARINA held a two-day
workshop that brought researchers, policymakers,
and administrators together at the international
conference to discuss the constraints and
opportunities for promoting a Green Revolution in
eastern India.

Roundtable Discussion on Nutrition-Sensitive
Budgeting in India, February 2018

TARINA, along with the National Institute of Public
Finance and Policy (NIPFP), jointly organized a
roundtable on budgeting for a diversified food system
for improved nutritional outcomes in India. The
discourse aimed to shine more light on the pattern of
government expenditure on agriculture and assess
how sensitive it is toward a diversified food system,
which is essential to mitigating malnutrition.




Advocacy Dialogue to Encourage Agricultural
Diversification in Bihar, March 2018

In order to discuss the policy issues affecting the food
system in Bihar, TARINA, in partnership with the
Asian Development Research Institute (ADRI), held
an advocacy dialogue on “Toward Developing a
Diversified Food System in Bihar, for Improving
Nutritional Outcomes” The advocacy dialogue was
well received by high-level delegations involved in
the state policy formulation of Bihar.

Policy Dialogue on Small Farm Aggregation
Models, August 2018

TARINA, along with its partner IFPRI, jointly
organized a policy workshop on “Small Farm
Aggregation in India” to assess the challenges faced
by farmer-producer organizations in governance,

management and market linkage, vertical

coordination, and larger private sector participation
inlinking small farmers to markets.

Developing Biofortified Crops Value Chains in
South Asia, January 2019

TARINA, in collaboration with IFPRI and Institute of
Economic Growth (IEG), conducted a workshop on
“Developing Biofortified Crops Value Chains for
Nutritional Security in South Asia.”

The deliberation focused on how to prioritize the
policy agenda for moving forward with biofortified
crops in India/South Asia for better nutritional
security.

India Achieving SDG2 by 2030, January 2019

TCI Director Prabhu Pingali delivered the 11th
Foundation Day Lecture of the Trust for
Advancement of Agricultural Sciences (TAAS) on
“Can India Achieve SDG2-Eliminate Hunger and
Malnutrition by 2030,” on January 24 in New Delhi.

First Nutrition Spectrum, November 2019

TCI participated and disseminated TARINA's vision
for prioritizing food policies for promotion of a
nutrition-sensitive food system among the top
policymakers, researchers, and other stakeholders.
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Building leadership in food, nutrition, and agriculture is one of the pathways of TARINA
towards sustainability

Improving the capacity of the key players in nutrition-sensitive agriculture and creating a cadre of
leadership is one of three objectives of TARINA. With the expertise and research products of its Center of
Excellence, TARINA has worked toward building capacities of partner organizations, grassroots-level
frontline coworkers, and various stakeholders.

TARINA has conducted several workshops and training programs on the monitoring and evaluation of
agriculture-related intervention programs and utilizing various metrics in agriculture and food systems,
as well as amonitoring and evaluation workshop for senior program implementers.







Scaling Up the Learning

Based on the impact stories and learning from real, ground-level interventions, TARINA aims to vertically
scale-up its successful models for making the local food system more nutrition sensitive. In Year 5, TARINA is
intensifying engagement with local-, state-, and federal-levels of government for integrating TARINA
knowledge into the state programs. Some of the key areas of engagement with national and state government
departments are:

e TARINA is engaging at the national level to provide technical assistance to Poshan Abhiyan, which is
India's national movement for mitigating malnutrition through multiple departments of the Government
of India. TCI-TARINA-CoE is assisting the Poshan Abhiyan on developing the strategy of convergence
between different departments, for a common goal of mitigating malnutrition and transferring the
strategy to the state levels.

e In Odisha, TARINA plans to assist the Department of Agriculture in strengthening the linkages between
agriculture and nutrition, by integrating the evidence of success from TARINA programs on production
diversification.

e TARINA also aims to share and advocate for the integration of its best practices around strengthening
the engendered community platform for empowering women in agriculture with the Odisha state
government's Mission Shakti (state livelihood mission), which works toward optimizing the SHGs for
livelihood empowerment.

¢ In Bihar, TARINA is working to provide technical assistance to the Jeeivka Special Purpose Vehicle
(livelihood mission in the state of Bihar) for enhancing the capacity of the frontline workers and the
program implementers in the areas of crop diversification, livestock promotion, and behavior change

 In Uttar Pradesh, TARINA is working toward integrating TARINA learning and successful models of
diversifying local food systems for nutritional layering onto the agriculture work plan of the state.

e TARINA is also planning to work with Uttar Pradesh's state rural livelihood mission (UPSRLM) to share
TARINA's success around empowerment of women in agriculture and to integrate learning to strengthen
the program.

e Apart from attempting a vertical scale-up of TARINA success stories and learning, TARINA is also
working with policy implementers at the district level for making district-level actions more nutrition
sensitive and strengthening program delivery.

« TARINA will also intensify its policy advocacy efforts at the national and state levels to provide an
adaptable roadmap for making the food system more nutrition sensitive.
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