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The Georgian Farmers’ Association (GFA), with
support from UN Women conducted research
“Strengthening Climate Resilience of Women in
Agriculture and Business: A Study on Climate
Resilient, Climate Smart and Environmentally
Friendly Agricultural Practices in Georgia.
Implemented between April and September 2025,
this initiative is part of UN Women'’s ongoing proj-
ect "Gender in Disaster Risk Reduction” (GDRR),
financially supported by the Swiss Agency for
Development and Cooperation (SDC). The research
responds to Georgia's urgent need to build gender-re-
sponsive adaptive capacity in the agricultural sector
in the face of accelerating climate change.

Agriculture remains one of Georgia's most
climate-sensitive sectors. Increasingly frequent
droughts, hail, floods, temperature extremes, and
pest outbreaks are disrupting planting cycles,
damaging harvests, and threatening food security.
Women farmers, women owners of small and medi-
um-sized enterprises (SMEs) involved in agriculture
sector and those living in rural and disaster-prone
regions, are among the most affected. Structural
gender inequalities—including limited access to
land, finance, information, and technology—further
exacerbate their vulnerability. At the same time,
women carry a dual role as agricultural producers
and caregivers, making their resilience central to
household well-being and rural development.

This study assesses the differentiated impacts of
climate change on women in agriculture, documents
existing adaptive strategies, and identifies oppor-
tunities to strengthen climate-smart, eco-friendly,
and sustainable practices that are inclusive and
gender-responsive.

Key Findings of the research include the following:

1. Differentiated Impacts on Women Farmers
and Women Owners of Small and Medium-Sized
Enterprises (SMEs) involved in agricultural sector

* Women face greater livelihood risks from
climate variability due to smaller farm sizes,
lower incomes (the annual average profit of
agricultural holdings whose head was man
exceeded by 56 percent for small holdings and
by 44 percent for medium and large holdings,
than the holdings whose head was women),
lower access to land (only 20.4% of operated
land is held by women), and weaker integra-
tion into extension and credit systems.

* Gender disparities in agricultural productivity
are significant: women’s farms produce less
than men's, primarily due to limited access to
labor, inputs, and markets.

* Climate hazards, including drought in Kakheti,
hail in Shida Kartli, and flooding in Samegrelo,
affect women disproportionately, deepen-ing
poverty and limiting opportunities for
innovation.

2. Existing Adaptive Practices

* Women farmers are already employing
eco-agriculture practices such as composting,
mulching, crop rotation, small-scale irrigation,
conservation tillage, and agroforestry.

* Indigenous knowledge and informal farmer
networks play an important role in adapta-tion,
though uptake remains fragmented and
localized.
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* Practices like fodder conservation, pasture 4. Risks to Key Agricultural Sub-Sectors
rotation, and improved manure management

- _ : _ * Crops: Climate change threatens staple and
are gaining traction but lack systematic techni-

high-value crops (wheat, maize, grapes, pota-

cal support. toes, citrus, hazelnuts), with projected yield
3. Barriers to Businesses, Climate-Resilient and reductions of 15 - 25% by 2070 under business-
Climate-Smart Agriculture as-usual scenarios.
e Structural barriers: Low land ownership, limited * Livestock: Rising temperatures, drought, and
access to credit/insurance, and weak exten- disease outbreaks are expected to reduce
sion services. pasture productivity and increase animal
« Technical barriers: Lack of information on mortality. Women's reliance on small-scale dairy
climate-smart and climate-resilient agriculture and backyard livestock makes them particularly
practices, Low mechanization, inadequate vulnerable.

irrigation infrastructure, and limited access to
Climate-Smart Agriculture (CSA) technologies,
such as low update of Georgia Climate Services
for Agriculture (GECSA) mobile application.

* Institutional barriers: Gender-blind agricultural
policies and insufficient coordination between
agencies and donor programs.

* Social barriers: Time poverty and cultural norms
restricting women's decision-making power in
household and community contexts.

75 Strengthening climate resilience of women in agriculture and business: a study on climate resilient, climate smart and environmentally friendly
agricultural practices in Georgia



Introduction




This study examines how climate change affects
women farmers and women owners of small and
medium-sized enterprises (SMEs) involved in agri-
culture sector in Georgia and identifies gender-re-
sponsive practices to strengthen resilience.
Conducted by the Georgian Farmers' Association
with support from UN Women under the Gender
in Disaster Risk Reduction (GDRR) project, the
research responds to the urgent need for gender-re-
sponsive adaptation in agriculture.

Georgia's agricultural sector is highly vulnerable to
climate variability. Increasing droughts, floods, hail,
and temperature extremes disrupt production and
threaten food security. Rural farmers, especially
women, face heightened climate risks due to limited
land, finance, technology, and decision-
making power. These women often lack access
to  productive land, climate information,
technology, and financial resources.

Climate variability - ranging from droughts and hail
to extreme temperature shifts - disrupts planting
cycles and limits agricultural output, deepening
poverty. Women's central role in food production
and household care makes their resilience critical
for rural development. These constraints reduce
their ability to adopt climate-smart and eco-friendly
practices.

The study focuses on women engaged in farming
and women-led agricultural SMEs as its primary
audience. Findings aim to inform national climate
strategies, donor programs, and local initiatives that
enable women to access resources, adopt innova-
tive practices, and contribute to sustainable rural
development.
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Research objectives,
research questions
and target population




The primary objective of the research is to examine

the impact of climate change on women farmers * Women involved in subsistence farming.
and women-owned small and medium enterprises * Women practicing smallholder farming
tify and analyze climate-smart and environmentally agriculture.

friendly agricultural practices that can enhance the

- _ * Women entrepreneurs in agri-processing, seed
resilience of these women to climate shocks.

saving, and sustainable input supply.
° To assess the effects of climate variability * Secondary Stakeholders:
and disaster risks on women in subsistence
agriculture and agricultural SMEs in climate
disaster-prone regions.

* Public extension systems
* Non-governmental organizations

* Women's rights and environmental advo-
cacy groups

* Toidentify region-specific climate-re-
silient, eco-friendly practices led or
adopted by women. * Government agencies and policy actors

* To explore the needs, opportunities, and
constraints women face in adopting sustain-
able agriculture.

* To generate practical recommendations for
gender-inclusive adaptation policies and
donor programs.

* What are the differentiated impacts of
climate-related disasters on women'’s agricul-
tural livelihoods?

* Which eco-agriculture and indigenous prac-
tices are employed by rural women?

* What are the social, economic, and institu-
tional barriers to women'’s climate resilience?

* What kind of support mechanisms enhance
women’s capacity to adapt and innovate?
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Methodology




This research employs a mixed-methods, trian-
gulated approach, integrating both quantitative
and qualitative data to capture the experiences of
women in agriculture across Georgia. Each method
is aligned with specific sub-groups of women and
value chain actors to ensure relevance and depth.

The desk review encompassed several critical areas
to establish a comprehensive understanding of
gender and climate resilience in agriculture. It exam-
ined national climate strategies, gender-responsive
adaptation plans, and local disaster data to frame
the policy context. The review analyzed the impact
of climate change and climate-induced disasters on
agricultural sub-sectors, including specific effects
on crops and livestock systems such as rainfed
pastures and drought-related feed shortages. It also
explored climate change impacts on women, high-
lighting practices and products commonly used by
women farmers.

Further, the review assessed the best international
practices in climate resilience, focusing on climate-
smart, climate-resilient, and environmentally friendly
agricultural technologies and approaches. It docu-
mented existing climate-resilient initiatives and
eco-agriculture success stories within Georgia and
globally, providing insights into scalable solutions.

The desk review identified the specific data that
will guide the selection of regions and municipali-
ties most vulnerable to climate-related disasters.
Analysis of data provided by the Rural Development
Agency (RDA) of the Ministry of Environmental
Protection and Agriculture of Georgia highlighted the
crops with the highest insurance coverage (based on
insured losses and issued policies) across Georgia,
allowing for the identification of key hotspot areas
by region and crop type.

Additionally, expert consultations were conducted
to refine the selection of municipalities within the
identified regions. Based on this comprehensive
approach, the following regions and their respective
municipalities were selected:

* Shida Kartli: Kareli and Gori municipalities

* Kakheti: Akhmeta, Kvareli, and Dedoplistskaro
municipalities

* Samegrelo-Zemo Svaneti: Tsalenjikha and
Zugdidi municipalities

° Adjara: Kobuleti and Keda municipalities

Qualitative Methods:

1.Focus Group Discussions (FGDs)
a) Women Farmers FGDs

Target Group: Women engaged in smallholder and
medium-scale agriculture, including those practicing
organic and climate-resilient farming.

Purpose: To explore climate perception, local adap-
tive strategies, and barriers to innovation.

Geographic Spread: FGDs were conducted across
different agro-ecological zones - lowlands, high-
lands, and semi-arid regions.

Structure: 2—-3 FGDs with 8-12 participants each,
segmented by production system (e.g., crops, live-
stock, or mixed farming). At least one FGD will take
place in the Kakheti region (Eastern Georgia) and
another in the Samegrelo and Zemo Svaneti regions
(Western and Mountainous Georgia), ensuring
diverse regional representation.

Livestock Focus: FGDs held in livestock-reliant
communities will specifically examine the impacts
of drought on pasture, feed availability, and
animal health.

b) Expert and Local Representative FGD

Target Group: Technical experts (e.g., agronomists,
veterinarians, climate specialists), local government
representatives, and extension agents.

Purpose: To discuss systemic and institutional
challenges, knowledge gaps, and opportunities for
supporting women'’s adaptive capacity in agriculture.

Structure: One separate FGD involving 6-10 partici-
pants selected from different regions and agro-eco-
logical contexts.
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This research employs a mixed-methods, trian-
gulated approach, integrating both quantitative
and qualitative data to capture the experiences of
women in agriculture across Georgia. Each method
is aligned with specific sub-groups of women and
value chain actors to ensure relevance and depth.

The desk review encompassed several critical areas
to establish a comprehensive understanding of
gender and climate resilience in agriculture. It exam-
ined national climate strategies, gender-responsive
adaptation plans, and local disaster data to frame
the policy context. The review analyzed the impact
of climate change and climate-induced disasters on
agricultural sub-sectors, including specific effects
on crops and livestock systems such as rainfed
pastures and drought-related feed shortages. It also
explored climate change impacts on women, high-
lighting practices and products commonly used by
women farmers.

Further, the review assessed the best international
practices in climate resilience, focusing on climate-
smart, climate-resilient, and environmentally friendly
agricultural technologies and approaches. It docu-
mented existing climate-resilient initiatives and
eco-agriculture success stories within Georgia and
globally, providing insights into scalable solutions.

The desk review identified the specific data that
will guide the selection of regions and municipali-
ties most vulnerable to climate-related disasters.
Analysis of data provided by the Rural Development
Agency (RDA) of the Ministry of Environmental
Protection and Agriculture of Georgia highlighted the
crops with the highest insurance coverage (based on
insured losses and issued policies) across Georgia,
allowing for the identification of key hotspot areas
by region and crop type.

Additionally, expert consultations were conducted
to refine the selection of municipalities within the
identified regions. Based on this comprehensive
approach, the following regions and their respective
municipalities were selected:
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¢ Shida Kartli: Kareli and Gori municipalities

* Kakheti: Akhmeta, Kvareli, and Dedoplistskaro
municipalities

* Samegrelo-Zemo Svaneti: Tsalenjikha and
Zugdidi municipalities

° Adjara: Kobuleti and Keda municipalities

Qualitative Methods:

1.Focus Group Discussions (FGDs)
a) Women Farmers FGDs

Target Group: Women engaged in smallholder and
medium-scale agriculture, including those practicing
organic and climate-resilient farming.

Purpose: To explore climate perception, local adap-
tive strategies, and barriers to innovation.

Geographic Spread: FGDs were conducted across
different agro-ecological zones - lowlands, high-
lands, and semi-arid regions.

Structure: 2—3 FGDs with 8-12 participants each,
segmented by production system (e.g., crops, live-
stock, or mixed farming). At least one FGD will take
place in the Kakheti region (Eastern Georgia) and
another in the Samegrelo and Zemo Svaneti regions
(Western and Mountainous Georgia), ensuring
diverse regional representation.

Livestock Focus: FGDs held in livestock-reliant
communities will specifically examine the impacts
of drought on pasture, feed availability, and
animal health.

b) Expert and Local Representative FGD

Target Group: Technical experts (e.g., agronomists,
veterinarians, climate specialists), local government
representatives, and extension agents.

Purpose: To discuss systemic and institutional
challenges, knowledge gaps, and opportunities for
supporting women'’s adaptive capacity in agriculture.
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Structure: One separate FGD involving 6-10 partici-
pants selected from different regions and agro-eco-
logical contexts.

2. Key Informant Interviews (Klls)

Target Group: Women involved in agricultural value
chains (e.g., seed suppliers, input dealers, processors),
as well as local leaders, technical experts, and agricul-
tural service providers.

Purpose: To identify institutional gaps, innovation
pathways, support mechanisms, and cross-cutting
barriers to women'’s participation in climate-resilient
agriculture.

Coverage: Up to 12 Klls were conducted across
regions and value chains, with attention to livestock
and feed system stakeholders.

Quantitative Survey

* Target Group: Women in subsistence agri-
culture, especially those experiencing high
climate exposure

* Sample Size: Approx. 100 women respondents,
distributed across selected regions.

* Method: Stratified sampling by location, sector
(crop/livestock), and age group. Surveys will be
administered both through mobile tools.

* Content:

¢ Climatic exposure and past impacts

* Adaptive practices and resource access

* Information availability and support services
Limitations
While this research provides valuable insights into the
differentiated impacts of climate change on women
in agriculture and identifies pathways for strengthen-

ing climate resilience, several limitations should be
acknowledged when interpreting the findings.

1. Scope and Geographic Coverage

The study focused on selected municipalities
within four regions of Georgia (Shida Kartli, Kakheti,
Samegrelo-Zemo Svaneti, and Adjara). While these
regions were purposefully chosen due to their high
exposure to climate-related risks, the findings may
not be fully representative of all agro-ecological zones
in Georgia. Women farmers in other regions, particu-
larly highland or minority-populated areas, may expe-
rience different climate vulnerabilities and adaptation
challenges.

2. Data Gaps and Reliability

The study relied on a combination of primary data
collection and secondary sources, including national
climate strategies, agricultural statistics, and disas-
ter risk assessments. However, a major limitation
was the lack of sex, age, and disability-disaggregated
data (SADDD) at the national level. This gap restricted
the ability to systematically compare women's and
men'’s vulnerabilities and adaptive capacities. In addi-
tion, some secondary data sources were outdated or
incomplete, limiting the precision of trend analysis.

3. Self-Reporting Bias

Survey and focus group participants provided self-re-
ported information on their experiences with climate
change, adaptation practices, and access to resources.
These accounts are invaluable for understanding lived
realities but may be subject to recall bias, selective
reporting, or social desirability bias-particularly regard-
ing gender roles and decision-making power.

4. Methodological Limitations

The study employed a mixed-methods approach that
integrated desk review, quantitative surveys, and qual-
itative interviews. While this triangulation strengthens
reliability, each method carries limitations:

° Quantitative surveys may not capture nuanced
perceptions and informal practices.

* Qualitative FGDs are context-rich but cannot be
generalized.
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* Desk review findings depend on the quality and
scope of available literature, which in Georgia is
still limited on gender-climate linkages.
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Desk Review




Climate change and food and nutrition insecurity are
among the most pressing development challenges
of our time. However, building a more sustainable
food system can not only help restore the planet's
health but also ensure food security for all.

Currently, the global agri-food system accounts
for nearly one-third of all greenhouse gas emis-
sions. By 2050, the world’s population is projected
to reach 9.7 billion, driving a sharp rise in global
food demand. Historically, meeting this demand
has relied on agricultural expansion and the unsus-
tainable exploitation of land and natural resourc-
es-practices that further degrade ecosystems and
fuel climate change.

The concept of Climate-Smart Agriculture (CSA) has
emerged as a comprehensive approach to achiev-
ing food security and promoting sustainable devel-
opment, while directly addressing the challenges
of climate change. CSA brings together a suite of
agricultural practices and technologies designed
to simultaneously increase productivity, strengthen
resilience, and reduce greenhouse gas emissions.

While grounded in established agricultural knowl-
edge, technologies, and sustainability principles,
CSA stands out in several ways.

* First, it places a clear and explicit focus on
tackling climate change within the agri-
food system.

° Second, it systematically weighs the synergies
and trade-offs between productivity, adapta-
tion, and mitigation.

* Third, it offers a diverse toolkit of prac-
tices tailored to specific agro-ecological
and socio-economic contexts, including
climate-resilient crop varieties, conservation

agriculture, agroforestry, precision farming,
water-efficient irrigation, and improved live-
stock management.

Climate-smart agriculture (CSA) is an approach
aiming to transform and reorient agricultural
systems, in a way to support the development and
ensure food security in the face of climate change.
CSA aims to tackle three main objectives:

* Sustainably increasing agricultural productiv-
ity and farmers’ income,

* Adapting and building resilience to
climate change

* Reducing and/or removing greenhouse gas
emissions in line with national development
priorities.

climate-smart agriculture (CSA) encompasses a set
of agricultural practices and technologies that simul-
taneously increase productivity, enhance resilience,
and reduce greenhouse gas emissions. Beyond its
role in meeting the mitigation targets, CSA is also
critical for strengthening the country’s capacity to
adapt to the impacts of climate change.

Also, it is important to distinguish the difference
between climate-smart and climate resilient agri-
culture. climate-smart agriculture (CSA) is an
approach that promotes the transformation of agri-
food systems towards green and climate-resilient
practices. CSA supports the achievement of inter-
nationally agreed goals, such as the Sustainable
Development Goals and the Paris Agreement. It
aims to achieve three main objectives: sustainable
growth in agricultural productivity and incomes;
adaptation to climate change and increased resil-
ience; and reduction and/or elimination of green-
house gas emissions where feasible.

On the other hand, climate-resilient agriculture (CRA)
is the application of climate-smart agriculture (CSA)
to a specific location. In some contexts, policymak-
ers and institutions tend to use the term “climate-re-
silient agriculture” because they are not focused on
reducing emissions. Thus, projects may have the
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same components as many climate-smart agricul-
ture programs, but without a clear goal of reducing
emissions.

Climate-resilience is the ability to anticipate, prepare
for, and respond to climate-related hazards, trends,
or disturbances. Improving climate resilience
involves assessing how climate change will alter
the environment or existing climate-related risks and
taking steps to better manage those risks.

Examples of climate-smart agriculture:

* Conservation: Zero/minimum tillage, use
of crop residues and cover crops to provide
permanent soil cover, and crop rotation.

* Water management: Precision irrigation, drip
irrigation, and rainwater harvesting are exam-
ples of effective climate-smart agriculture
strategies that can be used to reduce negative
environmental impacts.

* Integrated Pest Management (IPM), agrofor-
estry, etc.

* Examples of climate-resilient agriculture:

* Cultivation/planting of heat-tolerant varieties
(also planting varieties with a short grow-
ing season).

* Cultivation of windbreaks, anti-hail nets, anti-
frost paraffin torches, installation of early
warning and weather forecasting systems

* Crop insurance and risk-sharing mecha-
nisms to reduce vulnerability to climate-re-
lated losses.

The World Bank has significantly scaled up its
engagement and investment in climate-smart agri-
culture (CSA). The World Bank engages strategically
with countries, supporting them to enhance produc-
tivity, improve resilience and reduce greenhouse gas
emissions. The World Bank uses the following tools,
diagnostics and other analytics to help countries in
the transition towards sustainable agriculture.

agricultural practices in Georgia

* Country Climate and Development Reports
(CCDRs), new core diagnostics, help countries
prioritize the most impactful actions that
can reduce greenhouse gas emissions and
boost adaptation, while delivering on broader
development goals. CCDRs identify climate
impacts on countries’ agrifood systems, such
as reduced yields and increased food prices,
and present a variety of country-specific tech-
nology options as well as policy reforms under
the umbrella of CSA. CCDR is not published for
Georgia for now.

* Climate-Smart Agriculture (CSA) Country
Profiles developed by the World Bank and
partners, give an overview of the agricultural
challenges in countries around the world, and
how CSA can help them adapt to and mitigate
climate change. Profile is not published for
Georgia for now.

* Climate-Smart Agriculture Investment Plans
(CSAIPs) developed for a subset of client
countries aim to mainstream CSA into national
agricultural policies and to identify investment
opportunities in CSA. The World Bank provides
technical assistance and financial support
to help countries develop and implement
CSAIPs. These plans prioritize investments
in climate-resilient infrastructure, capacity
building, and knowledge sharing to promote
sustainable agricultural practices. CSAIP is not
available for Georgia for now.

In 2015, the World Bank, FAO, and IFAD published the
report “Gender in Climate-Smart Agriculture”. The
report provides examples of climate-smart agricul-
tural practices, including:

Improved land and water management practices:

* Agroforestry, in which trees are planted
together with crops on the farm, generally
makes use of trees that produce or are primar-
ily used for fruit, fodder, or fuelwood. Aside
from these benefits, trees can reduce runoff
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or erosion, enhance soil fertility, and provide
shade - functions that are important for adapt-
ing to climate change.

Terraces and bunds are physical structures
placed along contours to slow the runoff of
water and enhance its absorption.

Water harvesting structures and systems are
another important adaptation measure with
food and nutrition security impacts - collect
water from a surface area for irrigation or for
improved filtration.

Improved agricultural water management
includes small-scale irrigation and improved
management of water from ground and
surface sources.

Planting pits are pits of different sizes used for
planting and to help conserve water.

Crop residue mulching involves leaving
crop material on the field after the harvest
to improve soil texture, prevent erosion, and
encourage water filtration.

Improved soil fertility and crop management
practices:

Composting involves removing crop residues
to allow them to decompose and then adding
them back to the soil to improve soil fertility
and texture and allow for improved water
filtration.

Cover cropping ensures that fields are covered
by vegetation that protects soil from eroding
between crop production cycles.

Conservation agriculture involves maintaining
a permanent organic soil cover from cover
crops, intercrops, or residues/mulch, minimiz-
ing soil disturbance through tillage, and diver-
sifying crop rotations.

Efficient use of fertilizer means that producers
optimize the amounts and types of fertilizer
(synthetic and organic) they use.

* Stress-tolerant varieties are bred specifi-
cally to be adapted to climate challenges in a
particular region, such as droughts, floods and
submergence, saline or acidic soils, and pests.

* No-till or minimum tillage practices involve
opening the soil only where the seeds are
placed, with as little soil disturbance as
possible; it is a component of conservation
agriculture.

Improved livestock management practices:

* Improved feed management entails storing
animal feeds (stover, grass, grain) and making
better use of feed (by combining types of
feed), growing grass varieties specifically
suited to the agro-ecological zone.

* Livestock manure management is the collec-
tion and storage of livestock manure for future
application to producers’ fields.

° Switching to livestock species or breeds that
are more adapted to water scarcity and resis-
tant to disease can include buying or breeding
such animals or even changing the type or
species of animal produced.

* Pasture management, which includes rota-
tional grazing and setting paddocks aside in
case of drought.

Other practices:

* Improved postharvest practices, such as
improved storage and processing methods,
reducing food losses and women's workloads
and improving food safety.

The impacts of climate change are universal, but
vulnerability and adaptive capacity are not equally
shared. Different groups experience these impacts
in different ways, shaped by factors such as socially

Strengthening climate resilience of women in agriculture and business: a study on climate resilient, climate smart and environmentally friendly > 20

agricultural practices in Georgia



constructed gender roles and social status. As
a result, women and men often face distinct
climate-related challenges.

Rural women are central to agricultural production
worldwide. In developing countries, they represent
an average of 43% of the agricultural labor force -
ranging from about 20% in Latin America to more
than 50% in Eastern and Southeastern Asia and
sub-Saharan Africa. Between 1980 and 2010, the
proportion of women employed in agriculture rose
from around 30% to 43% in North Africa, and from
35% to 48% in the Near East (FAO, 2011).

A growing body of evidence underscores the
consensus that addressing gender-based
constraints is essential for increasing agricultural
productivity, enhancing food and nutrition secu-
rity, reducing poverty, and strengthening the resil-
ience of rural populations. Gender considerations
cut across multiple sectors-health, education, and
agriculture-and span various domains within agricul-
ture, from crop and livestock production to natural
resource management and agro-processing. These
linkages are highly relevant to climate-smart agricul-
ture (CSA); however, only in recent years have gender
and CSA been studied together to provide empirical
guidance for integrating both in the design of proj-
ects, programs, and policies.

Research indicates that both female and male farm-
ers are more likely to adopt climate-smart technol-
ogies and practices when women’s awareness,
knowledge, and access to relevant information
increase. This, in turn, strengthens the resilience
of households, communities, and food systems
to climate-related shocks and long-term climate
change. Moreover, adoption by women producers
is influenced by a range of factors, including legal
and sociocultural restrictions on asset ownership
and resource control, constraints on mobility, and
the potential impacts of climate-smart practices on
women's time, labor demands, and share of benefits.

agricultural practices in Georgia

Sex-disaggregated data from countries as diverse
as Kenya, Senegal, Uganda, and Bangladesh show
that both men and women are adopting new agri-
cultural practices that enhance resilience to climate
change. These practices often involve incremental
adjustments, such as changes in planting dates or
crop varieties. Anintrahousehold study in four coun-
tries across East and West Africa and South Asia
found that improving women'’s access to informa-
tion and credit increases the likelihood that they will
adopt new, transformational climate-smart agricul-
ture (CSA) practices.

A World Bank and ONE study (Levelling the Field:
Improving Opportunities for Women Farmers in
Africa, 2014) reports that in six African countries,
productivity per hectare is significantly lower on
women's farms compared to men's-ranging from
13% lower in Uganda to 25% lower in Malawi.
Similarly, a study in Niger finds that plots managed
by women yield on average 19% less per hectare
than those managed by men. These findings rein-
force earlier evidence from the FAQO report (2011) on
the gender gap in agriculture, attributing it to several
factors: women'’s limited access to, use of, and abil-
ity to supervise male farm labor; lower use and qual-
ity of fertilizer compared to men; and lower rates of
land ownership among women.

The key drivers of the gender productivity
gap include:

* Land ownership, or long-term user rights

* Access to agricultural credit

* Access to productive farm inputs (including
fertilizers, pesticides, and farming tools)

* Access to timely labor

* Support from extension and other rural advi-
sory services

* Access to markets and market information
* Access to productive land

* Access to weather and climate information
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Table 1 outlines a climate change project led by the
FAO that specifically targeted women and climate-
smart agriculture (CSA). Understanding how men'’s
and women'’s constraints differ for each climate-smart
optionis a critical first step in identifying the full range
of considerations for designing projects and programs
that make agricultural systems more resilient.

Drawing on experience from South Asia and Africa
under the CGIAR's Climate Change, Agriculture, and
Food Security (CCAFS) program, as well as expert

input, Table 1 presents the relative contribution of each
practice (high, medium, or low) to CSA goals-adapta-
tion, mitigation, and food and nutrition security. It also
assesses gender impact, measured by the likelihood
that women will control income from the practice, and
highlights the relative importance of key requirements
for women to successfully adopt each practice.
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Table 1

Potential Gender Considerations of Various CSA Practices

Stress-tolerant

o Low Low Medium Medium High Low High
varieties
Al Ey Low Low High Medium High High High
varieties
Corjservatlon Low High High Low—Medium High Low Low
agriculture
improved home ) ) ) . ) )
gardens High Low High High High High High
On—fqrm tree Low High Medium Al e s ey High High Medium
planting later
Composting Medium Low Medium High Medium Low Low
.S”.‘a”'.sca'e Low—Medium Low High Medium High High Medium
irrigation
Fodder shrubs High Medium Medium High High Medium Low=

¢ 9 g Medium

Herbaceous . ) . ) . ) Low—
legumes High Medium High High High Medium Medium
improved grasses High Low High High High Medium Low
HIESHEESEMEe Low—High High High Low—High Low High Medium
improvement
Resierzilion oi Low High High Low-High High Low Low

degraded rangeland
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Perceptions of and exposure to climate-related risks
often differ between male and female farmers. A
review of agricultural innovation and female farmers in
Africa (Doss, 2001) found that women are less likely to
adopt soil management practices on their plots due to
therisk of losing both land access and the benefits of
theirinvestments. This insecurity leaves women more
vulnerable to climate risks. Addressing such barri-
ers - particularly the risk of losing land - is essential
for enabling women to adopt new technologies and
practices and to engage fully in agricultural markets.

A World Bank study (2015) on the role of information
and communication technology (ICT) in supporting
women-led agro-enterprises in Kenya and Zambia
found notable gender differences in access to, use of,
and demand for ICT tools. The study also confirmed
a high demand for agricultural extension information
among women, highlighting an opportunity to train
extension officers in using ICT to reach more farmers,
more effectively, and at lower cost.

Innovative Technologies for Gender-Responsive CSA:

Historically, agricultural innovation has often centered
on promoting a standardized package of technolo-
gies or best practices, without adequately consider-
ing differences in accessibility, relevance, and impact
for women and men. In the context of climate-smart
agriculture (CSA), much of this innovation focuses
on sustainable agricultural intensification-boosting
food production from existing farmland while reducing
environmental impacts and preserving the long-term
capacity to produce food (Garnett et al., 2013).

Gender differences within and beyond the house-
hold-such as needs and preferences, access to assets
and resources, vulnerability to and tolerance for risk,
and modes and sources of information-shape whether
and how specific land management practices, includ-
ing CSA, are adopted (Villamor et al,, 2014; Pandolfelli
etal,, 2008). The potential for innovative CSA technolo-
gies to advance gender equality is greatest when they
contribute to sustainable intensification, are adopted

by women to improve their livelihoods, and reduce
time, labor, and energy demands-not only for women,
but also for men and other resource-poor households.

Beyond their social, biophysical, and technological
dimensions, climate-smart technologies carry signif-
icant, highly context-specific implications for gender
roles. Inturn, gender roles strongly influence the adop-
tion and use of CSA technologies. Since there is no
‘one-size-fits-all” approach to supporting women'’s
uptake of innovative CSA technologies or fostering
their participation in the innovation process, it is
essential that all CSA projects:

* Are based on a clear understanding of the local
productive and reproductive roles of men and
women, and knowledge gained through partici-
patory processes.

* Consider men's and women's different access
to, and control over, physical and financial
resources, including land, livestock, and access
to credit or income from off farm work.

* Ensure women's participation in decision-mak-
ing processes by establishing community-level
bodies with an adequate representation of
women members.

* Analyze the potential and actual effects on
labor requirements of the household and hired
laborers.

* Provide men and women with equal access to
training and services. Support the development
of capacity for project staff, extension agents,
and others involved in disseminating new tech-
nologies and facilitating innovation and create
appropriate opportunities for female commu-
nity members.

* Target information on CSA to women and young
people, using gender- and age-appropriate
communication channels.

The reports made by World Bank highlight several
key messages:
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* Women are responsible for a significant share of
global food and agricultural production and will
play a pivotal role in adapting to and mitigating
climate change in the agriculture sector.

* Men and women experience the impacts of
climate change differently, with varying degrees
of vulnerability and capacity to adapt.

* The costs and benefits of adopting climate-
smart agriculture (CSA) technologies and prac-
tices are not equally shared among household
members. Gender analysis must therefore be an
integral component of CSA interventions.

* Expanding women's access to resources,
services, information, and employment opportu-
nities is essential for boosting their productivity
and enabling them to contribute fully to CSA
objectives and broader development goals.

* A gender-responsive approach to CSA identifies
and addresses the unique constraints faced by
different vulnerable groups, responds to their
specific needs and priorities, and ensures that
women, men, girls, and boys benefit equally
leading to more sustainable outcomes.

A 2022 UN Women report on women in climate-smart
agriculture echoes many of the World Bank's find-
ings and highlights the transformative role of tech-
nology. Tools such as GIS, remote sensing, precision
agriculture, mobile mapping, and wireless sensors
are helping women and smallholder farmers improve
soil and water management, boost productivity, and
access markets.

ICT applications are driving change across
sectors-providing crop and livestock price data,
supporting sustainable forestry, and enhancing fish-
eries and aquaculture through real-time monitoring
of environmental conditions. These innovations not
only strengthen climate resilience but also expand
women’s economic opportunities in agriculture.

ICT holds enormous potential to advance women's
economic empowerment in climate-smart agricul-
ture (CSA). Yet, despite its growing role in agriculture,

women continue to have less access than men to
land, extension services, credit, and technology. ICT
can help address many of these challenges: such as
limited land rights, restricted access to research and
extension services, and barriers to credit and technol-
ogy, but persistent gender gaps remain, alongside a
rural—urban divide.

Women'’s access to and control over ICT tools is
often limited by cultural and social norms, time
and mobility constraints, financial barriers, literacy
and education gaps, high deployment costs, inad-
equate infrastructure, and lack of familiarity with
ICT. Closing this gap in the agricultural sector requires
ensuring that ICT content and delivery are tailored to
the needs and realities of both women and men.

Buy from Women (BfW) platform:

The UN Women Buy from Women (BfW) platform is
an ICT innovation designed to unlock the business
potential of traditionally marginalized and isolated
women. It does so by:

* Providing mobile-enabled access to
climate-smart agriculture (CSA) information
and services.

* Building a digital track record and credit profile
to improve access to finance.

* Connecting farmers to national, regional,
and global supply chains to expand market
opportunities.

Piloted in Rwanda, Mali, and Senegal, the platform
aims to strengthen women's access to markets. Since
its launch in Rwanda, it has attracted strong interest
from national governments, UN agencies, develop-
ment partners, and UN Women country offices. It is
adaptable for use in all UN Women CSA programs
and in any country, office introducing CSA initiatives.

BfW is a multilingual, open-source platform that inte-
grates easily with external applications and func-
tions in low-connectivity environments. It supports
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the implementation of UN Women’s four program-
matic CSA priorities, with core features developed to
advance the four CSA programme pillars:

1. Access to land - The platform can map land
plots, generate documentation on their size and
location, and calculate productivity and poten-
tial profits.

2.Access to finance - By linking to partner institu-
tions, the platform can connect female farmers
to loans or microcredit. Its records provide verifi-
able evidence of production volumes and profits,
supporting financing applications. Integration with
mobile wallets enables digital banking services.

3.Access to information - Female farmers can use
the platform to obtain real-time information, as well
as training and capacity-building programs cover-
ing farming techniques, extension services, market
trends, weather forecasts, and more.

4.Access to markets - The platform helps women
reach new buyers, conduct secure digital transac-
tions instead of cash payments, and identify new
business opportunities.

Internationally recognized tools like Food and
Agriculture Organization’s (FAO) Climate-Smart
Agriculture (CSA) Sourcebook and CGIAR’s CSA
101 provide comprehensive modules and practical
resources to support governments and development
partners in planning, implementing, and financing
CSA initiatives. FAO Sourcebook provides policy-level
guidance and structured modules for designing
gender-responsive CSA strategies. CGIAR CSA 101
provides practical, on-the-ground tools to implement,
monitor, and evaluate gender-sensitive CSA practices.

The FAO Climate-Smart Agriculture (CSA) Sourcebook
is organized into several modules (Conceptual
Framework, Production Resources, Enabling
Frameworks) each focusing on different aspects of

CSA. These modules provide comprehensive guid-
ance on various topics related to climate-smart agri-
culture. Moreover, FAO guidelines help countries align
agriculture, forestry, and fisheries sectors with their
National Adaptation Plans (NAPs), ensuring that
climate resilience is embedded in national strategies.

CGIAR'’s Climate-Smart Agriculture (CSA) 101 offers
a comprehensive suite of tools designed to support
the planning, implementation, and evaluation of CSA
initiatives. These tools are organized to assist stake-
holders at various stages of CSA projects, from initial
assessment to scaling and monitoring. Key tools
include climate impact and vulnerability assessment
tools to evaluate risks, prioritization tools to select
suitable CSA practices, implementation and program
support tools such as technical guides and early warn-
ing systems, greenhouse gas (GHG) measurement
tools to track mitigation potential, and monitoring and
evaluation tools for tracking outcomes and impacts.

These tools emphasize integrated approaches,
gender-sensitive methods, and evidence-based imple-
mentation. For example, The FAO CSA Sourcebook
integrates gender through a dedicated module on
Gender and Social Inclusion (C5), which highlights
women’s roles and vulnerabilities in agriculture,
promotes inclusive decision-making in farm and
resource management, and recommends strategies
for equitable access to inputs, credit, training, and
extension services. It emphasizes mainstreaming
gender considerations across all CSA pillars, including
soil, water, crops, livestock, forestry, and fisheries. In
the CGIAR CSA 101, gender is embedded throughout
tools and guidance rather than as a separate module.
Ensuring that assessment, prioritization, and moni-
toring consider women'’s vulnerabilities, labor roles,
and access to resources. Its tools help select CSA
practices that reduce barriers for women, track their
participation and benefits, and ensure interventions
support both men and women, enhancing adoption
rates and community resilience.
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Additional resources from the Asian Development
Bank and Islamic Development Bank offer step-
by-step methodologies to integrate climate resil-
ience into sector investment plans, particularly for
agriculture. Sectoral risk assessments, like those
from the AGRICA project in Sub-Saharan Africa,
combine climate impact analysis with cost-benefit
and socio-economic evaluations to generate adapta-
tion strategies that are both practical and policy-rel-
evant. These practices highlight the importance of
aligning national climate goals with sector-specific
plans, building institutional capacity, using robust data
and tools, and fostering cross-sector coordination to
support sustainable, resilient agriculture.

Mainstreaming Climate-Smart Agriculture into

National and Sectoral Policies:

Implementing climate-smart agriculture (CSA)
involves a comprehensive approach that integrates
knowledge, resources, policies, and community
involvement to enhance the resilience of agricultural
systems to climate change. Governments and institu-
tions play a critical role by establishing supportive poli-
cies, regulations, and incentives, while investments in
research and access to climate-resilient technologies
such as improved crop varieties, precision agriculture
tools, and weather forecasting systems are essential.

A notable case is Ghana's National Climate-Smart
Agriculture and Food Security Action Plan, which
operationalizes the country’s climate change policy
by embedding climate considerations into agricultural
strategies. It focuses on developing climate-resilient
food systems across different ecological zones, build-
ing human capacity, and setting up implementation
frameworks tailored to local governance levels. The
plan was developed through a review of relevant policy
documents to ensure coherence across climate and
agricultural agendas.

Ethiopia’s Climate-Resilient Green Economy
(CRGE) Strategy (2011-2019) covers key compo-
nents, such as:

° Improved Crop and Livestock Practices:
Enhancing food security and farmer income
while reducing emissions.

* Forest Protection and Reforestation: Restoring
degraded lands and promoting sustainable land
management.

* Water and Irrigation Management:
Implementing efficient water use practices to
support agriculture.

* Kenya's Climate-Smart Agriculture Strategy
(2017-2026) outlines a framework to adapt to
climate change, build resilience in agricultural
systems, and minimize greenhouse gas emis-
sions. The strategy focuses on sustainable agri-
culture practices to enhance food security and
livelihoods.

° Key objectives include:

* Sustainable Agricultural Practices:
Implementing techniques that increase produc-
tivity and resilience.

* Climate Change Adaptation: Developing
strategies to cope with climate variability
and extremes.

* Emission Reduction: Minimizing greenhouse
gas emissions from agricultural activities

In general, CSA practices encompass several
key areas:

* Soil management focuses on techniques like
conservation tillage, cover cropping, organic
matter incorporation, and precision agriculture
to maintain soil health and productivity.

° Water management includes methods such as
drip irrigation, rainwater harvesting, and inte-
grated water resource management to ensure
efficient and sustainable water use.

* Crop management promotes the use of
climate-resilient varieties, crop diversifica-
tion, agroecological practices, conservation
and organic farming, and precision agriculture
tools, along with advances in crop breeding
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and genetic technologies like CRISPR (clus-
tered regularly interspaced short palindromic
repeats).

* Livestock management integrates practices
such as rotational grazing, sustainable feeding,
manure treatment, and animal health optimiza-
tion to reduce emissions and increase resilience.
Forestry management highlights afforestation,
reforestation, agroforestry systems, sustainable
logging, and forest conservation as vital strat-
egies for carbon sequestration and ecosystem
services.

* Fisheries management supports sustainable
harvesting, habitat conservation, aquaculture,
community-based governance, and climate-re-
silient fishing methods to ensure the sustain-
ability of aquatic resources and enhance food
security for coastal communities.

Each of these components contributes to the overar-
ching goal of CSA: to build sustainable, productive, and
resilient agricultural systems that can withstand the
challenges posed by a changing climate.

Adapting global CSA to Georgia's context

Several climate-resilient agricultural practices currently
implemented in Arab countries offer valuable insights
for adaptation in other regions, including Georgia. In
the Arab region, where agriculture faces extreme chal-
lenges due to water scarcity, land degradation, and the
impacts of climate change, farmers have adopted a
variety of technologies to enhance resilience. Among
these are conservation agriculture practices such as
minimum and zero tillage, precision irrigation systems
using mobile applications and sensor-based automa-
tion, and improved pasture management techniques
including rotational grazing. These approaches have
been piloted and scaled in countries such as Syria,
Lebanon, Tunisia, and Saudi Arabia, demonstrating
measurable improvements in water use efficiency, soil
quality, and livestock productivity.

Adopting such practices in Georgia is not only feasi-
ble but particularly relevant when considering the
country’s agro-ecological diversity and region-spe-
cific challenges. For instance, in Kakheti, where semi-
arid conditions and periodic droughts frequently
threaten crop yields, precision irrigation technologies
like those applied in Lebanon and Egypt could signifi-
cantly improve water use efficiency and crop produc-
tivity. The use of mobile applications to guide irrigation
based on real-time weather and soil data would be
especially beneficial in vineyards and orchards, which
are prevalent in the region. In Shida Kartli, known for
its extensive cereal cultivation and vulnerability to soil
erosion, conservation agriculture techniques such as
no-till farming and crop residue management could
reduce land degradation while enhancing soil fertility
and water retention. These practices, proven success-
ful in the dryland areas of Syria, align well with the
needs of Shida Kartli's farming systems.

Meanwhile, Samegrelo, with its humid subtropical
climate and high precipitation, faces challenges of
soil structure degradation and inefficient drainage.
Conservation tillage could be adapted to reduce soil
compaction and improve water infiltration. Moreover,
rotational grazing strategies, applied effectively in
Arab pastoral systems, could help improve livestock
productivity in Samegrelo’'s mixed farming areas.
Finally, Adjara, with its mountainous terrain and high
rainfall, shares similarities with the highland areas of
Arab countries where pasture management is critical.
In this context, rotational grazing and the rehabilitation
of degraded grasslands through controlled stocking
and rest periods would support more sustainable live-
stock practices and help preserve the fragile mountain
ecosystems.

Thus, while originating from different climatic and
political contexts, these climate-resilient practices
offer adaptable and regionally appropriate solutions to
the diverse agricultural challenges faced by Georgia's
key regions of Kakheti, Shida Kartli, Samegrelo,
and Adjara.
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Gender-Responsive CSA Practices Relevant
for Georgia

A prominent example of gender-responsive innova-
tion is UN Women's Buy from Women (BfW) digital
platform, piloted in Rwanda, Mali, and Senegal. The
platform provides women farmers with mobile-en-
abled access to climate-smart information, weather
forecasts, markets, and financial services. By gener-
ating digital credit profiles, it helps women overcome
barriers in access to credit and buyers. This model
could be adapted in Georgia, particularly for women
in horticulture and dairy, to strengthen both resil-
ience and market integration.

Another transferable practice is conservation
agriculture for women smallholders. In northern
Namibia, women use tractor-drawn ripper—furrow-
ers to break hard soil pans, capture rainwater, and
place manure and fertilizer directly in the rip lines.
Maize yields have risen from about 300 kg to over
1.5tonnes per hectare. Adapting such labor-saving,
soil-conserving methods could benefit Georgian
women managing small semi-arid plots in regions
like Kakheti and Shida Kartli.

Evidence from FAO's Mitigation of Climate Change in
Agriculture (MICCA) programme in Western Kenya
highlights the potential of women's groups in dairy
systems. Female farmers received CSA training
and established tree nurseries that provided both
income and raw materials for improved fodder
production. The integration of agroforestry and
improved dairy management enhanced household
nutrition, increased income, and expanded women’s
decision-making power over resources. Such group-
based CSA adoption models could be adapted to
women's dairy cooperatives in Georgia.

A second case from Kenya underscores the bene-
fits of small-scale water harvesting systems. These
systems simultaneously reduced women's time
burden in collecting water and improved house-
hold-level food production, particularly in-home
gardens. By easing labor constraints and enhanc-
ing resilience to rainfall variability, such interventions
improved both food security and women's economic
participation. In Georgia, localized rainwater harvest-
ing could be particularly valuable for women manag-
ing orchards and home gardens.

This section summarizes global climate-smart agriculture (CSA) practices, their gender impacts, and relevance for
Georgia’s agro-ecological regions. It also highlights priority enablers for women farmers.

Time saved on irrigation;
better yield stability;
improved control over input
decisions

Precision/drip irrigation
with mobile advisories

Reduced labor peaks;
improved soil water; lower
input costs over time

Conservation agriculture
(no-till, residues, rotations)

Less time on feed
management; improved
animal health/productivity

Rotational grazing &
pasture rehabilitation

Reduced time burden;
stabilized home-garden
production & nutrition

Small-scale water
harvesting

Access to climate/market
info; digital credit profiles;
improved bargaining power

ICT platforms (BfW;
GECSA add-ons)

Increased income; better
nutrition; stronger decision-
making

Women'’s dairy CSA groups
(MICCA model)

Micro-grants/credit; GECSA/
BfW integration; women-
focused extension

Kakheti, Shida Kartli
(orchards/vineyards; cereals)

Access to ripper-furrowers/
seeders; demos; cooperative
machinery sharing

Shida Kartli, Kakheti (cereals,
mixed systems)

Community grazing rules with
women'’s representation; small
grants for fencing/water points

Samegrelo, Adjara (mixed &
mountain systems)

Municipal micro-grants;
technical assistance; women’s
groups

All regions (orchards/home
gardens)

Mobile access; partnerships
with lenders/buyers; digital
literacy support

All regions; particularly
women in horticulture & dairy

Cooperative development;
extension on feeding &
agroforestry; starter grants

Samegrelo, Shida Kartli
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Nationally Determined Contributions (NDCs)

The Nationally Determined Contributions (NDCs) are
commitments that countries make to reduce their
greenhouse gas emissions as part of climate change
mitigation. These commitments include the neces-
sary policies and measures for achieving the global
targets set out in the Paris Agreement.

The goal of Georgia’s Nationally Determined
Contribution is to promote the country’s sustainable,
balanced, low-emission and climate-resilient devel-
opment, considering climate change, environmental
challenges and socio-economic priorities. Georgia, as
a party to the United Nations Framework Convention
on Climate Change (UNFCCC), the Kyoto Protocol and
the Paris Agreement, is obliged to abide by the princi-
ples set out in the above international agreements and
to fulfill its obligations under the (NDC) agreement.

The country’'s commitments are largely focused
on reducing greenhouse gas emissions. Georgia's
Nationally Determined Contribution (NDC) 3.0 docu-
ment (the document for now is a draft and is not
approved yet) for strengthening climate resilience
includes the following:

* Considering the nationally determined contribu-
tion, a climate change mitigation strategy and
action plan are being prepared to identify climate
change mitigation measures that will contribute
to the fulfillment of Georgia’'s commitments and
achievement of target indicators.

* Georgia commits to continue to study adapta-
tion gaps and adaptation constraints, as well
as assess climate change-related risks and the
adaptive capacity of its population, especially
vulnerable groups, economic sectors and
ecosystems, by mobilizing domestic and inter-
national resources.

* Georgia commits to using a human rights-based
approach (HRBA) in the development and imple-
mentation of climate-related policies, strategies

and actions. This approach ensures that the
rights of all people, especially vulnerable groups
who are disproportionately affected by climate
change, are recognized and protected when
implementing climate-related measures.

* Georgia strives to ensure a just and inclusive
transition by integrating the principles of
substantive equality between women and men,
social inclusion, transparency, and just transition
in the process of developing climate change and
sectoral policies, planning, and defining actions.

* Georgia recognizes the transformative poten-
tial of the development and transfer of climate
technologies, as well as artificial intelligence,
to achieve climate change-related goals.
Georgia aims to create an environment that will
support climate innovation and encourage the
implementation of modern technologies for
mitigation and adaptation measures, as well
as explore the potential of artificial intelligence
technologies to increase climate resilience,
encourage low-carbon development and ensure
sustainable management of natural resources,
through the mobilization of domestic and inter-
national resources.

NDC 3.0 is planned to be implemented from January
1, 2026, to December 31, 2035. Adaptation to the
impacts of climate change covers the most vulnerable
economic sectors, ecosystems and natural resources,
including but not limited to human health and well-be-
ing, biodiversity and its hotspots, mountains, glaciers,
forests, aquatic ecosystems, the Black Sea coastal
zone, surface and groundwater resources, agriculture,
tourism and cultural heritage.

According to the draft text of the NDC 3.0, Georgia
has identified the following vulnerable groups that
require urgent adaptation measures: women and girls,
children, youth, the elderly, people with disabilities,
internally displaced persons, eco-migrants, minori-
ties, people with chronic diseases, employees - who
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are affected by extreme heat, communities living in
local, coastal and other high-risk zones, low-income
families and populations living near administrative
dividing lines;

Georgia's NDC 3.0 has set emission reduction targets
for each sector, based on an assessment of the
potential for greenhouse gas emission reductions.
The following targets have been set for the agricul-
tural sector:

* The nationally determined contribution docu-
ment supports the development of low-carbon
approaches in the agricultural sector, through
the promotion of climate-smart agriculture and
agritourism.

* Georgia will continue to support farmers, as well
as agricultural service and input providers to
implement sustainable practices, such as no-till
and conservation approaches, restoration and
cultivation of windbreaks, and recycling of agri-
cultural waste. This initiative includes access to
appropriate machinery, equipment, and technol-
ogies that will improve soil health and transform
agricultural waste into valuable fertilizer. All of
this will contribute to achieving both climate
change mitigation and adaptation goals in the
agricultural sector.

* Georgia plans to assist farmers in diversifying
business models, in developing value-added
activities, including compliance with bio-organic
and other certification standards, as well as in
developing agritourism services.

* Georgia plans to reduce emissions from enteric
fermentation by replacing low-productive
cattle with higher-productive breeds, as well as
improving feed quality and animal nutrition.

* Georgia, within the framework of its nationally
determined contribution, will assist farmers in
implementing mitigation measures and promote
the introduction of good agricultural practices
such as manure separation, proper storage and
use as fertilizer or soil amendment.

° Georgia, within its nationally determined contri-
bution, will promote the introduction of precision
fertilizer application techniques to optimize
nutrient use and minimize negative environ-
mental impacts, such as nitrogen leaching and
erosion, by promoting practices such as using
cover or catch crops in crop rotations, and the
use of vegetated buffer strips between agricul-
tural lands and water bodies.

* Georgia prioritizes equitable access to
resources, training, and financial empowerment
of smallholder women, youth, and other vulner-
able groups in its commitments, with a view to
promoting inclusive and equitable development
of the agricultural sector.

2024-2025 Action Plan of Georgia’'s 2030
Climate Strategy

The Action Plan was prepared in line with Resolution
No. 629 of the Government of Georgia (December 20,
2019) “On Approval of the Rules for the Development,
Monitoring, and Evaluation of Policy Documents”

Its overarching vision is that by 2030, greenhouse gas
emissions in the energy generation and transmission
sector will be reduced by 15% compared to the base-
line scenario. Within this framework, the fifth strategic
goal is to promote the low-carbon development of
the agricultural sector by encouraging the adoption
of climate-smart and energy-efficient technologies
and services.

The fifth goal includes several specific objectives:

Goal 5.1: Promoting sustainable soil and pasture
management and the introduction of sustainable live-
stock feeding practices

In order to reach the 5.1 goal, there are some specific
activities set:

* 5.1.1. To develop a methodology for formulating
feed rations and conduct a recommendation
campaign to reduce emissions from enteric
fermentation of cattle.
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* 5.1.2. Develop legislation to increase pasture
productivity and preserve biodiversity.

* 5.1.3. Inventory and sustainable management
of state-owned windbreaks to minimize land
degradation caused by climate change.

* 5.1.4 Develop incentive mechanisms for the
construction and maintenance of windbreaks on
privately owned lands within the framework of
the "Plant the Future” program.

Goal 5.2: Developing the capacity to generate research
evidence for developing climate-smart approaches in
the agricultural sector

In order to reach the 5.2 goal, there are some specific
activities set:

* 5.2.1. Development of a plan for the Georgian
agricultural sector to implement the updated
Nationally Determined Contribution (NDC).

* 5.2.2. Conduct cost-benefit and feasibility stud-
ies on manure separation, transportation and
storage practices in cattle barns.

¢ 5.2.3 Support the process of leasing state-
owned pastures and monitoring lease
conditions to introduce sustainable pasture
management practices, reduce grazing intensity,
and thereby stop land degradation.

* 5.2.4 Establishment of demo plots in the
Samtskhe-Javakheti region in the following
areas: manure use optimization practices to
reduce N20 emissions and inclusion of cover
crops and siderates in crop rotation.

* 5.2.5. Promote the adoption of climate-smart
agricultural practices by offering climate
services to farmers, through extension and
awareness-raising.

* 5.2.6 Promoting climate-smart agriculture
policy dialogue

The agricultural area accounts for more than 2.3
million hectares, or 34 percent, of the whole territory
of Georgia. Agricultural land includes 13 percent of
arable land; five percent of permanent crops; and 81
percent of permanent meadows and pastures. Forests
cover around 40 percent of Georgia's territory while
the alpine/ subalpine meadows and glaciers account
for roughly ten percent of the land. Mountains cover a
significant part of the country, with 54 percent of the
territory at an altitude over 1,000 meters above sea
level. Interms of soil, the country has 16 diverse types.
In most mountainous areas the following types of soil
are found forest light brown soils; mountain-valley
landscape with alluvial soils; and mountain meadow
soils. The fertile soils of the country (specifically cinna-
monic soil - Hromic Cambisols in the Kvemo Kartli
and Shida Kartli regions; Alluvial soil - Fluvisols in the
west coast and northern Kakheti region; Grey cinna-
monic soil - Calcic Kastanozems in Shida Kartli region;
and Yellow podzolic soil - Stagnic Acrisols in the west
coast) provide favorable conditions for land cultiva-
tion, as well as animal husbandry.

Approximately one million hectares of Georgia's unal-
located state-owned land is classified as pasture.
Most of the country’s pastures Land use have not
been privatized, and only 48 percent of state-owned
pastureland is leased.

As of 2024, only 33.3 percent of the agricultural hold-
ings are owned by women who, in general, have less
access to land than men. The share of land operated
by female owned agricultural holdings is even small
and equals 20.4%, which indicates that on average,
women farmers are mostly small-scale landholders,
compared to their male counterparts. The lack of land
ownership limits women from participation in some
agricultural programs, and the associated lack of
collateral limits women from qualifying for credit and
grant schemes that operate in the regions.

Agricultural production is mostly rainfed. Non-irrigated
areas are used for livestock and rainfed cereal crops
(sunflower, wheat, and maize), while cultivated

325 Strengthening climate resilience of women in agriculture and business: a study on climate resilient, climate smart and environmentally friendly

agricultural practices in Georgia



irrigated land, which amounts to 28.3 percent, is
devoted to a wide diversity of fruits and vegetables.
The total harvested irrigated crop area (full control
irrigation) amounts to 126,000 ha, of which 88,500
ha support temporary crops, and 37,500 ha support
permanent crops. The Irrigation Strategy for Georgia
for2017-2025 has a goal to increase the total irrigated
area to 200,000 hectares by 2025.

Interms of quantity, grapes, starchy vegetables (pota-
toes), and grains (maize and wheat) dominate produc-
tion (intons) (Graph 1). Interms of total harvested area,
grapes and maize represent the bulk of it (Graph 2).

Graph 1:
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Area harvested in Georgia (2024)
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Women and Agriculture in Georgia

There is currently no comprehensive data on how
women farmers in Georgia handle climate-related
challenges compared to men. However, by examining
the existing differences between women and men in
the agricultural sector, we can infer potential additional
obstacles women may face in managing climate risks
and thus assess their climate resilience.

Gender disparities among farmers in Georgia are
evident in several areas. For instance, the production
volume per labour day (measured in GEL/man-day) is
consistently higher across small, medium, and large
agricultural holdings owned by men compared to
those owned by women:

Table 2:

production volume of agricultural holdings per labour day (Gel/

man-day) in 2023

Small holdings 24 22 25

Medium and large

holdings & e £

Source: Geostat

Differences in the average annual income of agricul-
tural holdings directly affect owners’ capacity to adopt
climate resilience practices.
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Table 3:

Average annual income by agricultural holdings, by size and
sex of holder, 2023

Small holdings 1,932 1,416 2,208

Medium and large holdings 20,871 15,331 22,099

Source: Geostat

Additionally, most agricultural holdings are owned by male farmers, with their share remaining relatively stable at
66-69% over the years.

Graph 3:
Agricultural holdings by gender of holder in 2018-2024 (%)

Between 2018 and 2024, male-owned agricultural ~ However, in agricultural enterprises, the gender gap
widens male workers numbered 10,000 on average in
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manual labor remains predominant.
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practices and technologies that require access to land
and resources.
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holdings operated 79-82% of the total land area,
highlighting a significant gender imbalance in land
control. In family holdings, labor participation is more
balanced, with approximately 596,000 women and
629,000 men working in 2024, though men have
consistently held a slight majority in previous years.
This near parity also extends to agricultural holdings
in general.
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Graph 4: Amount of worked man-days in agricultural ~ policies issued, the value of insured premiums
holdings by sex (thousand man-day) and losses, and the total area of insured crops.
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areas, making them suitable targets for intervention
under this project. The scale and dynamics of the

The data provided by the Rural Development Agency 1o 10 insured agricultural products over the years
enables the identification of regions in Georgiamost  gre presented on the graph below.

vulnerable to climate risks. The statistics cover the
past 10 years and include the number of insurance

Graph 5:

The dynamics of insured areas for top 10 insured agro products in 2014-2023 (ha)
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Kakheti stands out as the leading region in agricultural
insurance coverage, indicating the sharp vulnerability
of the region towards climate risks. Between 2014 and
2023, itaccounted for an impressive 116,889 agro-in-
surance policies, surpassing the combined total of all
other regions, which amounted to 107,871. Similarly,
Table 4:

Kakheti insured 87,581 hectares of agricultural land,
significantly more than the 68,093 hectares covered
across all other regions combined. The overall distribu-
tion of number of policies and respective insured area
and premium/losses are presented in the table below.

Number of policies, insured area and insured premium and loss in 2014-2023 years, combined

Thilisi 11
Racha - Lechkhumi 497
Mtskheta - Mtianeti 494
Kvemo Kartli 5,658
Imereti 6,507
Samtskhe - Javakheti 13,147
Samegrelo 12,679
Guria 10,111

Shida Kartli 31,687
Adjara 27,080
Kakheti 116,889

In the fifth table, insured areas for top 10 insured agro
crops for 2014-2023 years are presented, which allows
us to analyze the specific regions where the most
frequently insured crops are cultivated. Unsurprisingly,
a significant concentration of insured grape areas is
found in Kakheti. Other noteworthy examples include:

T.Wheat concentration in Kakheti and Kvemo
Kartli regions

2.Maize concentration in Kakheti region

3.Nuts concentration in Samegrelo/Zemo
Svaneti region

4 Apple concentration in Shida Kartli region
5.Tangerine in Adjara

6.Peach in Kakheti

2 1,189

193 81,070 14,772
435 193,792 16,497
18,309 3,932,470 3,512,032
2,276 546,350 17,072
8,333 7,278,887 3,446,878
7,527 2,631,173 1,258,002
3,270 1,890,913 506,150
19,475 26,220,074 18,272,325
8,272 6,142,486 6,483,349
87,581 67,106,100 49,922,204

7.Potato in Samtkhe Javakheti

8.Watermelon in Kakheti
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Table 5:

Insured area for top 10 insured agro crops in 2014-2023 years, combined.

Wheat 0 10,478 54 1 847 11,590 2,184
Grape 93 7 1 947 50,512 137 152 21 4 774 269
Maize 160 101 0 668 8,096 22 1 660 42 861 530
Nuts 635 1,796 367 1121 6,650 0 27 1
Apple 14 0 0 1 166 9 1 23 32 10,338
Tangerine 7185 1,300 1 23 1

Barkey 1 1,525 62 1,945 2,242 1,692
Peach 1 5,653 1 2 3 766
Potato 71 1 3 21 35 7 38 5199 732 153
Watemelon 18 5,263 6 0 34 5
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Availability of water resources. Water resources
are unevenly distributed in Georgia (mostly concen-
trated in western regions). Due to issues in the water
supply system, people in rural areas rely mostly on
wells and boreholes for their water. This increases
their vulnerability to potential reduction in ground-
water and to drought periods. Rivers that are fed
by glaciers and snow, including Khrami, Debeda
and Alazani, are projected to see reduced flow
levels of between 30 and 55 percent by the end of
the 21st century, posing a threat to an important
source of water supply specifically for Kvemo Kartli
and Kakheti regions. Irrigation and drainage (I1&D)
investments are vital against climatic extremes and
are critical for high-value agriculture production.
The eastern part of the country, which is subject to
frequent droughts, requires the use of irrigation to
buffer climatic extremes. The western part of the
country, which is wetter, is confronted with drainage
problems. The I&D services have been falling short
of what would be optimal for the country, in both
quantitative and qualitative terms. The obstacles
listed above are relevant for men and women but
due to women's increased dependency of natural
resources (soil, water) in rural areas, these chal-
lenges impact women more negatively.

Soil salinization is also a concern in Georgia, partic-
ularly in eastern Kakheti region, where salinized soil
accounts for 22 percent of the total area. Soil salini-
zation is a process of accumulation of water-soluble
salts in the soil in amounts that are toxic to plants.
It is observed as a natural process in certain parts
of the Caucasus region but is also a direct conse-
guence of unsustainable land use. Saline soil is often
found in dry lowlands, where mineralized ground
water is close to the soil surface. The increase in
the probability of severe drought could exacerbate
the problem of soil salinization in Kakheti. Lack of
cultivation and over-irrigation due to future droughts
could further increase soil salinization as has already
occurred on the Alazani Plain. Soil erosion processes

are caused by unsustainable grazing / farming prac-
tices, mining and construction, unsustainable land
management practices, uncontrolled logging, and
poorly regulated urbanization in Georgia. In addition,
hydrometeorological hazards further increase the
rate of erosion and the negative impact on soil (nutri-
ent leaching losses), water quality, as well as on key
infrastructure. lllustratively, soil erosion in Georgia
is often associated with sedimentation of reservoirs
and irrigation canals. In the south-western region of
Adjara, high levels of precipitation have increased
soil erosion and led to landslides and avalanches,
resulting in a net reduction in agricultural land area
of 7.4 percent between 1980 and 2010. Windbreak
infrastructure, that was traditionally favored for
providing lower temperatures, increasing relative
humidity, and retaining soil moisture, contributed to
reducing damage of soil erosion caused by intense
winds, but has been in steady decline.

Desertification, which is an extreme case of soil
erosion, is generating an increase of semi-arid
and arid areas in Georgia. Climate change (specif-
ically increased temperatures, severe droughts,
and intense winds) increases the effect of deserti-
fication in the country. Desertification has reduced
the quality of the soil, as for example in the eastern
Shiraki plain, where the humus content of black soil
has decreased from 7.5 to 3.2 percent during the
period 1983-2006. Degraded soils are also prone to
soil erosion and contribute to reducing surface and
groundwater availability (because compacted and
less fertile soils have lower water infiltration and
soil moisture retention capacities). The predicted
increase in temperatures and dry periods over the
coming decades is likely to compound the prob-
lem of desertification and water availability in
East Georgia.

Forest degradation. About 40 percent of Georgia's
territory is covered by forests (natural and planta-
tion) which, with over 800 diverse types of trees and
bushes, contribute to high biodiversity in the coun-
try. However, the sector is increasingly facing new
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challenges due to projected climate impacts, including
rising temperatures, extreme rainfall events, and shift-
ing precipitation patterns. Rising temperatures can
affect the distribution and growth of woody species.
Moreover, temperature and precipitation changes can
also lead to abiotic disorders from extreme events
such as fires, storms, floods, and droughts.

Agroclimatic resources of the territory of Georgia

Agriculture is the branch of the economy which is the
most dependent on weather conditions. The growth
and development of plants and animals, as well as the
production of abundant, high-quality crops, rely heavily
on the variability of key hydrometeorological factors.

The primary climate factors-light, heat, and water-gov-
ern crop growth, development, and harvest quality.
These factors influence the geographic distribution
of crops and the timing of agronomic practices is
essential for optimizing yields. Hazardous meteo-
rological events such as hail, frost, drought, strong
winds, prolonged heavy rains, and severe frosts cause
significant damage to agricultural production.

Agroclimatic zoning plays a critical role in promoting
sustainable agriculture. These zones classify terri-
tories based on heat availability, determined by the
sum of average daily and nightly temperatures, and
moisture conditions. In Georgia, climatic zones range
from semi-desert regions with less than 400 mm of
annual precipitation to humid subtropics receiving up
to 4,000 mm annually. Beyond total precipitation, its
seasonal distribution is a crucial factor in agricultural
planning and management.

The intra-annual distribution of precipitation across
Georgia exhibits two key patterns:

A. Annual and seasonal precipitation totals decrease
from west to east, with the highest amounts near the
Black Sea coast.

B. Precipitation generally increases with elevation, up
to a certain altitude.

The Colchis Plain receives between 1,100 and 2,300
mm of precipitation annually. In more inland regions
such as the Imereti Plateau, Svaneti, and Racha-
Lechkhumi, annual precipitation ranges from 900 to
1,200 mm. Eastern Georgia experiences more varia-
tion, with annual totals from 340 to 1,400 mm, largely
influenced by vertical zonation. The driest areas
are found in low-lying regions such as the Kvemo
Kartli Plain (340-400 mm), central Shida Kartli,
the right bank of the lower Alazani River (500-600
mm), the Meskheti Basin, and the Javakheti Plateau
(400-600 mm).

Understanding the seasonal distribution of precip-
itation is critical for assessing moisture availability
on agricultural lands, particularly during spring and
summer. In spring, precipitation is relatively evenly
distributed across the country, though Western
Georgia tends to be drier while Eastern Georgia
is wetter.

Due to difficult terrain, geological and climatic condi-
tions, climate-driven natural hazards in Georgia are
large-scale, repetitive - frequent and the risk of danger
- high. In recent years, there has been an increase in
their number, which is due to both climate change
and human impact. As disasters pose a high threat
to the country’s population, infrastructure and econ-
omy, issues of their management are of particular
concern. Geological (landslides, mudslides, rock-
falls, rock falls, etc.) and hydrometeorological events
(floods, snow avalanches, hail, drought, strong
winds, etc.) are monitored in Georgia and relevant
survays are carried out by the National Environment
Agency of the Ministry of Environmental Protection
and Agriculture of Georgia. According to the assess-
ment of the Geological Department of the National
Environment Agency Georgia is considered one of
the most complex mountainous regions in the world
in terms of the scale of natural hazard development
and the level of associated risks. Approximately 70%
of Georgia’s territory and up to 60% of its settlements
are exposed to various categories of natural hazard
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risks. Geologists forecast that the activation of natural
processes is expected to be most intense in west-
ern Georgia.

Also, historical trends show that climate change
impacts in Georgia, such as increasing average annual
temperature by 0.3 degrees Celsius (°C) in western
areas and by 0.4-0.5°C in eastern areas compared
to 1960s data, eroding soils, and intensifying floods,
droughts, frost, and hail in addition to new pests and
diseases affecting crops, forests, and livestock, are
likely to reduce yields in major agricultural regions.
Direct and indirect effects of climate change on
crop growth and livestock productivity are expected
to affect food production. Direct effects of climate
change include reductions to soil, water, tempera-
ture and carbon dioxide availability, precipitation, and
temperatures. Indirect effects include alterations of
water resource availability patterns and seasonality
due to rain and snow melt, soil organic matter alter-
ation, soil erosion, changes in pest profiles and the
arrival of new invasive species, as well as declines in
arable areas due to the subsistence and submergence
of coastal lands. All the above-mentioned climate risks
affect women in agriculture more than they affect men
due to their lack of resources, land ownership and
mechanization, an in sectors where mechanization
levels are low, physical strength plays a crucial role in
managing those risks and optimizing farming process.
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Climate change risks for Georgia include increasing
temperatures, eroding soils, fluctuating rain precip-
itation, and increased aridity and drought. Georgian
agriculture is expected to be negatively affected by
the direct impact of temperature and precipitation
changes on crops. This is expected to increase irriga-
tion demand required to maintain and increase yields.
Also surface and groundwater resources supply is
expected to decrease due to higher evaporation and
lower rainfall, including the potential for more dry days.
Climate change trends are expected to also intensify
floods, frost, and hail in addition to aiding new pests
and diseases affecting crops, forests, and livestock.

Observed changes. Since the 1960s observed
temperatures have increased across the country.
Georgia has experienced increased average mean
temperatures of 0.3°C in the western regions with
a maximum increase registered in Dedoplistskaro
(0.9°C), and 0.4-0.5°C in eastern regions with the maxi-
mum increase of mean temperature registered in Poti
(0.6°C). Inthe region of Mtskheta-Mtianeti and Kakheti
the trend of warming increased by 0.5°C. Across the
South Caucasus sub-region, climate trends show a
slight decrease in mean precipitation. Precipitation
since the 1960s increased in Western Georgia, specif-
ically in Svaneti low hill zones, Adjara Mountain areas,
Poti and Imereti mountain areas — with a few excep-
tions such as the eastern part of Adjara at Goderdzi

Graph 6:
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2024 and forecast for 2025, newsletter. National Environmental Agency, Department of Geology. 2025
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Pass. Apart from the Lagodekhi municipality where
precipitation slightly increased, eastern Georgia regis-
tered a reduction trend in precipitation.

Graph 7:
Number of mudflow processes (2010-2024)

In terms of climate-induced disasters, Georgia faces
significant disaster risk levels and is ranked 84th out
of 191 countries by the 2021 Inform Risk Index. The
incidence of destructive disasters such as landslides
and mudflows has increased considerably

Source: Results of the development of natural geological processes in Georgia in 2024 and forecast for 2025, newsletter. National

Environmental Agency, Department of Geology. 2025
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Climate projections. Georgia is expected to continue
to experience changes in its annual and seasonal
temperature and precipitation regimes. The regions of
Kakheti, Kvemo Kartli and Samtskhe-Javakheti show
temperature increase (median) of 2.55°C, 2.59°C and
2.63 °C, respectively, for the period 2040-2059. For the
period 2060-2079 respective temperature increases
of 3.74°C, 3.67°C and 3.74°C is expected. By the
end of the century, 2080-2099, projected tempera-
ture increases are 5.02°C, 5.05°C and 5.18°C for the
Same regions.

Rainfall projections for Georgia are much more vari-
able and represent the areas’ natural inter-annual
variability. What has been observed, more generally,
is that the intensity of daily extreme rainfall events
increases with temperature increases, however this is
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a phenomenon highly dependent on local geograph-
ical contexts, and it is not certain how it will affect
different regions in Georgia. While overall, precipita-
tion in Georgia is not projected to change substan-
tially, climate projections indicate a likely increase in
days with heavy precipitation, greater than 20mm,
in western and northern areas of Georgia, especially
along the Black Sea, and a likely reduction of these
days in eastern and southern areas of the country.
Precipitation is projected to remain largely constant
in western Georgia through mid-century. In eastern
Georgia, the decreased pattern will be replaced by
precipitation increase (average 3.4 percent) by 2050.

Impact of climate change/disasters on agricultural
sub-sectors (impact on specific crops)
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Georgian agriculture is expected to be negatively
affected by the direct impact of temperature and
precipitation changes on crops, the increased irri-
gation demand required to maintain yields, and the
decline in water supply associated with higher evap-
oration and lower rainfall, including the potential for
more dry days (consecutive days without rainfall
events). The expected impact of climate change on
specific agricultural produce is described below:

Wheat: Over 60 percent of wheat is produced in Kakheti
(eastern region), and the rest is almost completely
concentrated in other regions of eastern Georgia
(Shida Kartli and Kvemo Kartli). In the current clima-
tology, wheat is more frequently subject to drought
during the tillering phase compared to the historical
data (1956-1985). The last of these severe droughts
happened in 2020, resulting in yields that were lower
than average. The negative impact of warming will be
more evident in rainfed and drought prone regions like
Shiraki and Eldari. If sufficient moisture is available,
an increase in carbon dioxide concentration will have
a positive effect on wheat productivity. The projected
average annual temperature rise of 3.6°C expected in
2071-2100 will reduce wheat yields approximately by
15-25 percent, if the same agro-technology is applied.
Higher expected temperatures will create favorable
conditions for an increase in pest populations, which
can also have adverse impacts on wheat yields.

Maize: About 70 percent of maize comes from west-
ern Georgia, where humidity is high and therefore
production is not significantly dependent on the
irrigation system. Kakheti in the east, also a maize
producing region, has seen a change in rainfall pattern
which requires the use of irrigation for short periods in
summer, at critical stages of grainfilling. The projected
average annual temperature rises of 3.6°C expected
in 2071-2100 will reduce maize yields approximately
by 15-25 percent, if the same agro-technology is
applied. In addition, higher expected temperatures
will create favorable conditions for an increase in
pest populations, which can have adverse impacts
on maize yields.

Viticulture: The cultivation of grapes is widely practiced
in Georgia, particularly in the country’s eastern region:
approximately 38,000 to 40,000 hectares are currently
dedicated to grape production, and there are more
than 35,000 small-scale grape growers. Over the past
two decades, Georgia has faced increasingly heavy
rainfall, hail, and flooding events, which have affected
the Kakheti wine region, causing severe damage to
hundreds of vineyards. The expected climate change
may have a significant negative impact on yields,
primarily because of longer drought periods, which
would result in significant deterioration of yield and
quality characteristics.

Potatoes: Almost half of the potato production in
Georgia comes from Samtskhe-Javakheti (central
southern region), where the precipitation level (May
- June) has increased by 10 percent in the past ten
years. This has led to high water and flooding in
areas of newly harvested potato seeds as well as
higher infestations of fungus, especially phytoph-
tora and alternaria. A joint assessment by Aquacrop
(FAO) model and experts on the impact of present
and expected climate changes on potato productiv-
ity in three regions of Georgia (Akhaltsikhe, Dusheti-
Pasanauri, Khulo) revealed that, based on climate
change scenario of A1B, non-irrigated potato produc-
tivity will probably increase in Mtskheta-Mtianeti, and
will significantly decrease in the highland of Adjara
(by 10-40 percent) and Khulo. Productivity of irri-
gated potato cultivation is expected to increase in
all production areas; the effect of irrigation is espe-
cially highin Akhaltsikhe and is relatively insignificant
in Mtskheta-Mtianeti, which is explained by different
precipitation regimes and, also, the granulometric
composition of sail.

Tangerines: Most of the tangerines in Georgia come
from the Adjara and Guria region (south-western
region). The expected increase in average tempera-
tures, in general, will positively impact the sector in
terms of expected yield, extension of suitable area,
and duration of harvest season. However, currently
the sector is characterized by huge production and
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price volatility due to frequent early fall frosts and
hail, when fruits are not yet fully developed and are
highly susceptible to climatic conditions. In addition,
moisture needed for citrus production will substan-
tially drop by 2100, thus zones favorable for tangerine
(citrus) production will be reduced by three times if
irrigation does not occur. Climate change could also
increase the conditions suitable for pest and disease
occurrence in the coastal areas which might affect
tangerine productivity.

Hazelnuts: More than half of the hazelnut production
comes from Samegrelo (westernregion). Increases in
precipitation levels during the vegetation period have
been observed along with droughts in July through
August. Frequency duration and velocity of hot winds
have beenincreasing in the last five years which have
damaged the harvest and negatively also influenced
the future harvest as the plant is weaker and poorly
developed. Future climate projections indicate a
negative impact on the yields, specifically in long dry
periods and after warm winters. Increased amount
of extreme precipitation in Samegrelo would cause
temporary flooding of lowlands. Changes in tempera-
ture regime would increase the harmful pathogen
load and cause the need for more comprehensive
plant protection measures. Stronger hot winds would
increase losses and decrease yield.

Livestock

Warm winters can increase the spreading of livestock
diseases and even the introduction of new types of
pests and diseases. Temperature and prolonged peri-
ods of hot days in summer may cause heat stress in
animals that impacts animal health and productiv-
ity. Georgia counts about 1.9 million ha of meadows
and pasture areas, half of which is in Kakheti (eastern
region). The most severe impacts are expected in arid
and semi-arid grazing systems, where higher tempera-
tures and lower rainfall are expected to reduce yields
and increase land degradation.

Several valuable studies have been conducted in
Georgia to examine cow mortality and its causes,
aiming to understand the potential impact of climate
change on livestock production. One notable effort
was led by the Micro Insurance Centre at Milliman
(MIC@M), which initiated a study in March 2020
focused on farm characteristics, management
practices, and mortality trends among smallholder
dairy farmers.

As part of the study, the MRRD project team devel-
oped a structured questionnaire. In late 2019, the
Georgian Farmers Association carried out 501 phone
interviews with farmers in the Samtskhe-Javakheti
and Kvemo Kartliregions. This marked the first quan-
titative survey on cow mortality in Georgia in over a
decade. The survey covered a milking cow population
of 4,604 animals, and key findings include:

Milking cow mortality. Overall, cow mortality during
the last three years stood at 1.6%, with farmers with
the smallest herd sizes experiencing slightly higher
rates. The single most common cause of death is
disease (47%).

The typical farmer profile tends to be middle-aged
males. For the farmers who took part in the survey,
neither the age distribution nor the gender mix yielded
any unexpected results. The single biggest age bracket
for farmers is 41-55 years (40% of all farmers), with
the age brackets 26—40 years and 56—65 years
accounting for 23% and 25%, respectively. The gender
mix of respondents is 80% male and 20% female.

Complicated calving
5%

Wild animal atack
10%

Disease
47%

Traumatic injuries
16%

Unknown
6%

Graph 8: Reported causes of cow deaths
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A case study: GESCA application

The GECSA (Georgia Climate Services for Agriculture)
mobile app provides essential climate services for
the agricultural stakeholders, especially farmers,
in Georgia. It is a personalized, farm-level, agromet
services to individual farmers, including weather and
seasonal forecasts, irrigation decision support, pest
and disease early warning, and farming advisories to
cope with forecasted climate and pest and disease
risks. This app is also used by ICC (extension) officers
to collect agronomic data from the fields and transmit
it to the central database of the Rural Development
Agency (RDA).

3 GECSA

My Farm

-

e

Irrigation

Pesis and
Diseases

Farm Report Monthly

Bulletin

Features:

* My Farm registration and management

* Daily weather and seasonal forecast

* Early warning system for climate risks

* Irrigation support information

* Early warning system for pests and diseases
* Farm report on agricultural data collection

* Monthly newsletter

* Electronic library for extension materials

Globally, hundreds of technologies and approaches
fall under the CSA umbrella. In Georgia, the Ministry
of Environmental Protection and Agriculture (MEPA)
has identified three key research priorities for CSA:
(i) reducing greenhouse gas (GHG) emissions, (ii)
ensuring sustainable agricultural productivity, and (iii)
managing crop, soil, and water resources effectively.

In 2022, a collaborative effort between the Food and
Agriculture Organization (FAO) of the United Nations
in Georgia, the European Union Delegation (EUD) in
Georgia, and the World Bank was made to identify
country-specific baselines on CSA in Georgia /the
South Caucasus.

The CSA practices identified in this study (Table 6)
address important challenges faced by the country’s
agricultural sector and are the result of research as
well as a participatory stakeholder workshop (held
in June 2021) and consultations for each production
system (carried out between June and October 2021).
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Table 6:

Selected CSA practices and technologies for production systems in Georgia

Tyﬁ;"gr?,%ﬂig't“’ MS:géﬁ%'t?gnOf CSA Practice Adoption rate Impact
Kakheti (65%) Shida o - Productivity: Increase of crop yield gnd income. Adaptation:
o . Increase soil organic carbon, maintain productive soils
Kartli (14%) Kvemo Agriculture (Crop ® ¥ N
Wheat iy S >60% enhance soil structure, enhance soil water holding capacity,
Kartli (14%) Other rotation, mulching, no/minimum I,
region (7%) tillage) decrease in erosion (water and wind). Mitigation: Decrease of
GHG emissions and GHG emissions intensity
9
‘Srgrer::“r(jli/?Zemo Productivity: After 3 to 5 years increase of crop yield and
. g o Conservation Agriculture (Crop rotation, mulching, no ® income. Adaptation: Increase soil organic carbon, maintain
Maize Svaneti (28%) Kakheti <30% 5
(15%) Guria (7%) tillage) productive soils enhance soil structure, enhance soil water
A %
Kvemo Kartli (6%) delcingleapacily
Samtskhe — Javakheti
46%) Kvemo Kartli - . Productivity: Irrigation improvements can increase crop yield
Y- Y
o Drip irrigation, water collectors and draining technologies X . Pyl
(26%) Autonomous . ® and income, then increase farm productivity. Adaptation:
Potatoes in potato fields of Samtskhe-Javakheti Set up special cellar <30%
Republic (A.R.) of Py S A—————— Draining systems evacuate excess water in short. high
Adjara (6%) Other P precipitation periods. Mitigation: Reduce GHG emissions
regions (22%)
Drip irrigation with row middle grass cover Organic ® Productivity: Supply localized water to crop to increase
Grapes Kael mulching with efficient use of fertilizer <30% yields. Adaptation: Reduce erosion and fertilizer leaching.
Introduction of high productivity and late tangerine
. . varieties - Unshiu and Tiakhara Unshiu - in order to support ® i "
Tangerine Adjara e ER s e ey e e A <30% Adaptation: Reduce erosion and fertilizer leaching.
region
SamegreloSvaneti Adaptation and Productivity Increase hazelnut quality and
(50%) Guria (22%) - yield in sheltered areas by providing lower temperatures,
Hazelnuts Imereti (12%) A.R \L/J\/S‘;]d k:;i':‘lr:;r(xg\i:rrsotechng trees) Leaving inter-rows <30% increasing relative humidity and retaining soil moisture,
of Adjara (6%) Other 9 reducing damage of soil erosion due to strong winds.
regions (10%) Adaptation: Soil and weed management, mulching.
Free movement shelter with rotational grazing on improved
Kvemo Kartli, Imereti, Rastesl(0a=sicolmeimidtiie s nolcatticforacchlend Productivity: Rotational grazing enhances the quality and
supplements (including feed supplements and premixes), . N 5
Samegrelo Zemo e S - = gy digestibility of the forage. Adaptation: Increase of food
Cattle (milk) Svaneti, Samtskhe 9 g g Y <30% availability, soil quality, water & fertilizer use efficiency,

Javakheti, and Shida
Kartli

climate smart livestock intervention; by optimizing the
grazing pressure on land and by improving grasslands for
animal feed, grassland will be more productive and provide
feed with a better nutritional quality for livestock

biodiversity, reduction of soil erosion. Mitigation: Reduction
of GHG emissions and GHG emissions intensity.

Source: WB and FAO (World Bank and Food and Agriculture Organization of the

United Nations). 2022. Climate Smart Agriculture in Georgia.

Georgia is a country highly vulnerable to natural
hazards, due to its mountainous terrain and climatic
conditions, which contribute to frequent floods,
droughts, mudflows, landslides and avalanches.
Climate change has intensified these risks by increas-
ing temperatures, altering precipitation patterns, reduc-
ing glacier mass, and increasing extreme weather
events. These changes disproportionately impact
rural regions, particularly eastern areas like Kakheti,
where agriculture and water access are under threat.
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Climate-related challenges are expected to deepen
existing regional disparities and exacerbate economic
inequalities.

Climate change affects men and women in distinct
ways, largely because of their different roles in society
and the economy. Women, especially those living in
rural areas, tend to be more exposed to the nega-
tive outcomes of environmental transformations.
This is due to their central involvement in agricul-
tural labor, household duties, and the management
of natural resources like water and firewood. Their
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vulnerability is made worse by limited access to essen-
tial resources such as land ownership, formal educa-
tion, credit services, and modern technologies.

Inrural parts of Georgia, women are key actors in main-
taining food security within their households. They
often take charge of activities like small-scale farming,
kitchen gardening, and conserving seasonal produce
through drying and storing. In these regions, women
have limited access to clean and convenient sources
of fuel for cooking and lighting. As a result, they often
bear a heavier physical workload managing household
responsibilities, which leaves them with little time for
personal growth and development. Expanding energy
access could significantly ease women's physical
burdens and promote economic empowerment by
enabling remote work opportunities.

In Georgia, households allocate up to 25% of their
income to energy expenses yet still struggle to heat
their poorly insulated homes during winter. Since
many women are homemakers, they spend most of
their time at home, caring for children and manag-
ing household tasks. This prolonged indoor presence
increases their exposure, along with their children's, to
indoor air pollution stemming from solid fuels used
in inefficient heating stoves (affecting 80% of rural
households) and cooking stoves (affecting 20% of the
population).

Georgia's National Sustainable Energy Action Plan
(NSEAP)' recognizes women as primary energy
consumers in rural areas, particularly because they
frequently cook using wood stoves. Their domestic
and community responsibilities also lead them to inter-
act with natural resources differently than men - for
instance, tending livestock in forests and collecting
wild products like berries, herbs, mushrooms, and nuts.

The “Gender Assessment of Agriculture and Local
Development Systems” 2 highlights women'’s pivotal
role as natural resource managers, noting that they
engage in farming activities 80 more days annually

than men. Despite their active involvement in agricul-
ture, women have 20% less access to agricultural infor-
mation and state support services.

Most rural women engage in agriculture mainly for
family consumption, not income. Only 2.8% earn stable
income from it. Women aged 45—-64 are the most
involved, often with help from family, though some
work alone. Agriculture is seen as part of family care,
not formal employment. As already mentioned above,
women handle small-scale, diverse farming, while
men do heavy or commercial tasks. Rural women face
limited access to irrigation, resources, and updated
knowledge, and are vulnerable to climate change.

Women are distinguished with their more responsible
attitude towards climate change and bio production
- they rarely use pesticides, aiming to grow healthy
food. As already mentioned, many also preserve food
for winter.

In sub-sectors such as vegetable gardening and small-
scale farming, mainly managed by women, climate
change increases workloads due to rising tempera-
tures and water demand. These women often lack
stable incomes, making their economic and health
conditions more vulnerable. Disasters damage agri-
cultural lands, homes, and infrastructure, causing
long-term trauma and stress. Women also highlight
risks from hail, forest fires, and the lack of effective
prevention and early warning systems. In remote
areas like Svaneti, communities use traditional alerts
during emergencies, relying on mutual help. Women
with disabilities face additional health issues related
to temperature extremes. Overall, women stress the
need for stronger state action, local cooperation, and
inclusive climate communication.

Nevertheless, the contributions women make in adapt-
ing to climate shifts are commonly overlooked in offi-
cial plans and programs. Climate adaptation policies
often ignore gender-specific perspectives and fail to
involve women in the planning or decision-making

1. Ministry of Economy and Sustainable Development of Georgia. (2019). Draft National Sustainable Energy Action Plan of Georgia. Retrieved from https://policy.asiapacificenergy.org/sites/default/

files/Draft%20National%20Sustainable%20Energy%20Action%20Plan%200f%20Georgia.pdf

2. The Gender Assessment of Agriculture and Local Development Systems in Georgia was undertaken by ACT with technical and financial support of UN Women, the Swiss Agency for Development

and Cooperation (SDC) and the Austrian Development Cooperation (ADC).
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stages. As a result, their needs, experiences, and
ideas remain underrepresented in strategies aimed at
responding to environmental risks.

By recognizing women's knowledge and supporting
their access to climate-resilient tools, resources, and
education, it is possible to enhance their ability to
respond effectively to environmental changes. This
also strengthens the resilience of entire communi-
ties and improves the sustainability of adaptation
measures over the long term.

Georgia's Climate-Resilient Agricultural Practices

Women's Adaptive Practices in Georgia -
Success Stories

Public awareness of climate change in Georgia is rela-
tively high, with over half of the population identify-
ing it as a major global challenge. Women and older
adults, especially those aged 65 and over, report feel-
ing more vulnerable. However, significant data gaps
persist. Georgia lacks comprehensive hazard mapping
and consistent sex, age, and disability-disaggregated
data (SADDD), which are crucial for understanding
and addressing the differentiated impacts of climate
change. Current disaster data collection efforts do not
adequately reflect gender differences, limiting the abil-
ity to design inclusive resilience strategies.

While Georgia has committed to gender-responsive
climate and disaster policies under international frame-
works such as the SDGs, the Paris Agreement, and
the Sendai Framework, gaps remain in implementa-
tion. The Updated Nationally Determined Contribution
(NDC) and 2030 Climate Change Strategy acknowl-
edge gender aspects and aim for gender-sensitive
forestry management. However, national legislation
and strategic plans lack comprehensive gender inte-
gration, and some key documents omit gender consid-
erations altogether.

Women's participation in climate decision-making
remains under-researched. Though women are pres-
ent in leadership roles within major environmental
institutions, there is little data on their actual influence
in shaping climate policy. Civil society involvement

is hampered by systemic barriers, such as complex
language, limited time for feedback, and underrepre-
sentation of smaller organizations.

Georgian women succeeding in eco agriculture

* Success Story 1: Luda Manuilova - A Woman
Leading Eco-Friendly Farming

Luda Manuilova, a former doctor from Thbilisi, is
now a leading woman farmer in Lagodekhi, Kakheti.
Together with her husband, she built a successful agri-
business by overcoming social barriers and adopting
eco-friendly farming practices.

With support from the EU and FAO under ENPARD 1,
Luda introduced modern, sustainable methods like
no-tillage farming. This approach reduces soil erosion,
preserves moisture, protects soil biodiversity, and elim-
inates the need to burn crop residue. These practices
helped her increase corn yields by 40% and lower
production costs by 30%.

Now supplying local farmers with equipment and
producing 70% of Georgia’s silage, Luda proves that
women can lead in eco-agriculture with innovation,
resilience, and the right support.

* Success Story 2: Khatuna Bregvadze - Building a
Resilient, Local Food Source

Khatuna Bregvadze, a 45-year-old librarian from Perevi,
has built a small poultry business to support her family
and community. For eight years, her hatchery has been
areliable local source of fresh eggs and poultry, helping
reduce reliance on imported products.

Through the EU4Dialogue grant programme, she
expanded her farm with two incubators and a genera-
tor, ensuring a steady, locally managed supply chain.
While not fully eco-certified, her small-scale, locally
rooted approach is a step toward more sustainable
rural development.

Khatuna's experience highlights how women in remote
areas can create resilient, community-focused busi-
nesses with the right support, even in challenging
conditions.
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Quantitative research
findings




As part of the quantitative research, 102 female
farmers/business owners were interviewed in the
target regions. The largest number of farmers was
interviewed in the Adjara region (32), while the small-
est number was interviewed in the Samegrelo and
Zemo-Svaneti regions (15). As for the remaining
regions, 29 farmers were interviewed in the Kakheti
region, and 26 farmers in the Shida Kartli region. The
sample was selected by using GFA databases and
databases provided by UN Women. The regional
distribution of surveyed women was structured in a
manner to rationally cover all selected regions within
quantitative and qualitative research. For example,
the lowest number of female farmers were inter-
viewed in Samegrelo and Zemo-Svaneti region (15),
but to compensate this gap, a focus group was held
in Samegrelo which guaranteed covering reasonable
sample to make some valid assumptions.

As for the specific target municipalities, the follow-
ing number of female farmers were interviewed in
the pre-selected municipalities:

Table 7:

Number of female farmers surveyed in target municipalities

Keda 9
Kobuleti 16
Adjara Shuakhevi 5
Khelvachauri 1
Khulo 1
Dedoplistskaro 6
Akhmeta 14
Kakheti Lagodekhi 1
Sagarejo 1
Kvareli 7
Tsalenjikha 4
Samegraomd g ;
Abasha 2

It is worth noting that in this case, in addition to
the target regions, the list of respondents included
female farmers from other, neighboring municipal-
ities, whose number is relatively small. The reason
for this may be changes in the databases and
close family/economic ties between neighboring
municipalities.

The average age of respondents in all four target
regions is 52 years, and in specific target regions
it is as follows: Adjara (60 years), Samegrelo and
Zemo-Svaneti (47 years), Kakheti (50 years) and
Shida Kartli (48 years).

The majority of respondents (52%) hold a bachelor's
degree, and female farmers with a master’s degree
are also common (14.7%), while the remaining part
of female farmers is mostly divided into female
farmers with higher vocational education (10.8%)
and complete general education (10.8%).

Income

Incomes indirectly, but not directly, affect the abil-
ity of women farmers to implement climate-smart
practices in their farms and strengthen climate
resilience. However, it is also worth noting that
in most cases their income is spent on meet-
ing personal needs, rather than on implement-
ing climate-smart practices. As expected, most
women farming households (55%) receive only up
to 10,000 GEL in income annually from their farms,
while 9% refused to provide information about their
incomes. The overall picture is as follows:
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Graph 9:

Annual income of agricultural households owned by

female farmers

Without an answer
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30,000 - 100,000 Gel
10.8%
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54.9%

10,000 - 30,000 Gel
21.6%

It is also interesting to see whether there are any
significant differences in the incomes of women
farmers by target region.

Graph 10:

Annual income of agricultural households owned by female farm-

ers in the targeted regions

® Upto10,000 GEL @ 10,000 - 30,000 GEL @ 30,000 - 100,000 GEL

® More than 100,000 GEL @ No answer

Adjara

Samegrelo and Zemo-Svaneti

Kakheti

Shida Kartli

As the graph shows, Adjara and Shida Kartli regions
are characterized by lower incomes, while female
farmers in Samegrelo and Zemo-Svaneti and Kakheti
regions own relatively higher income households.

The role of female farmers in agricultural farms is
quite diverse. In many cases, women are simulta-
neously owners, decision-makers, managers and

employees. In total, 81.4% of the surveyed female
farmers are household owners, who in most
cases are also decision-makers (64%) and even
workers (54%).

Agricultural Profile

Among the surveyed women farmers, most of them
are engaged in several areas, among which livestock
farming, grain farming, viticulture/winemaking and
organic farming are distinguished. As for the agri-
cultural profile of women farmers by specific target
regions, it looks as follows:

Graph 11:
Agricultural activities of female farmers in the target regions
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The combined number exceeds the number of respon-
dents surveyed in that particular regions as most of
the farmers named several activities.

As shown in Graph 11, female farmers in all four
regions are engaged in livestock farming. Also popular
are winemaking (Kakheti, Shida Kartli), citrus farming
(Adjara), grain farming (Kakheti, Samegrelo and Zemo
Svaneti) and organic farming (Adjara, Shida Kartli).
Most female farmers engaged in livestock farming
(82.5%) raise cows, followed by poultry (38%), sheep
(11%) and pigs (12%). Most female farmers engaged
in crop farming (65%) are engaged in fruit growing,
while vegetables and grains are pursued by 34% and
33% of female farmers engaged in crop farming,
respectively.

In terms of production objectives, most women
farmers (66%) engage in farming activities for both
personal consumption and commercial purposes.
Only 22% of women farmers farm for commercial
purposes, while 12% are completely focused on meet-
ing the needs of the farm.

The survey also assessed the area of agricultural land
cultivated by households managed by female farmers.
Overall, the surveyed households cultivate an average
of 10.2 hectares of land, although this is more the
result of a few large landowners rather than a stable
trend, as in most cases women farmers cultivate only
a few hectares of land:

Table 8:

The area of cultivated land plots by agricultural holdings

0-1 ha 48
1-2 ha 18
2-5 ha 13
5-10 ha 10
More than 10 ha 13

As for the differences between regions, on average,
the smallest area is cultivated by female farmers in the
Adjararegion: 1.2 ha, and the largest area is cultivated
inthe Kakhetiregion: 27.7 ha. In Samegrelo, this figure
is 8 ha, and in Shida Kartli, it is 3 hectares.

Most of the female farmers are experienced farmers,
with many years of experience in agriculture, on aver-
age, the surveyed farmers have been involved in farm-
ing for more than 18 years. No noticeable differences
in experience in agriculture are observed by region.

Climate change and climate disaster risks
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Most female farmers surveyed (97%) have noticed
an increase in weather-related risks over the past
10 years. The following natural hazards were most
frequently observed over the past 10 years:

Graph 12:

The most frequently recorded natural hazards in the last 10 years

in Georgia according to the respondents

Drought
Hail

Frost

Flood

Wind
Heavy Snow
Landslide
None

Other

Table 9:

It is quite logical that the above-mentioned climatic
risks have the most negative impact on crops,
although there were also climatic risks that, despite
their frequency, have a lesser impact on the target
crops. Heavy snowfall is one such phenomenon,
which, despite being recorded by 13 respondents over
the past 10 years, only 4 of them named it as the main
climatic threat to agriculture. The remaining climate
risks mentioned are more or less equally assessed as
posing a threat to agriculture, except for drought, the
negative effects of which are highlighted as the main
climate threat to agricultural crops.

As for the frequency of occurrence of climate threats
affecting agricultural crops, most often (60%) it occurs
several times per season, in 14% it occurs once per
season, and 26% of respondents indicate the occur-
rence of climate threats once a year.

Itis also interesting to see which climate hazards are
most frequently detected in the target regions accord-
ing to respondents from Samegrelo-Zemo Svaneti,
Adjara, Shida Kartli and Kakheti

Climatic risks and their frequency of occurrence recorded in Samegrelo-Zemo Svaneti

Drought 2
Hail 1
Frost 2
Samegrelo
and Zemo Wind 3 2
Svaneti
Flooding 1
Heavy Snow
Landslide 1

5 7
1 2
2 4
1 6
3 4

0
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Table 10:

Climatic risks and their frequency of occurrence recorded in Adjara

Drought 6 3 7 16
Hail 4 1 6 1
Frost 4 2 4 10
Adjara Wind 2 2
Flooding 4 1 3 8
Heavy Snow 6 1 5) 12
Landslide 1 1 4 6

Table 11:

Climatic risks and their frequency of occurrence recorded in Shida Kartli

Drought 6 2 6 14
Hail 7 3 12 22
Frost 7 4 13 24
Shida Kartli Wind 1 1 1 3
Flooding 1 2 3
Heavy Snow 1 1
Landslide 0

Table 12:

Climatic risks and their frequency of occurrence recorded in Kakheti

Drought 1 2 16 19
Hail 2 18 20
Frost 3 3
Kakheti Wind 3 3
Flooding 7 7
Heavy Snow 0
Landslide 0
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The above tables easily identify the main climatic hazards
in the target regions that have the most negative impact on
agriculture. Drought and hail are most common in Kakheti,
while drought, hail, and frost are most common in Shida
Kartli. Unlike the above regions, the main climatic risks are
not identified in the Adjara and Samegrelo Zemo Svaneti
regions, although in the case of Samegrelo, emphasis can
be placed on drought and winds, and in the case of Adjara,
on drought, heavy snowfall, frost, and hail.

More than 94% of the farmers surveyed indicate that these
natural hazards have led to a decrease in their yields, while
approximately 70% emphasize a decrease in income.
The difference between these indicators is due to the
non-commercial nature of farms, which in many cases
are aimed at satisfying their own needs and therefore do
not sell their products and, therefore, despite the reduced
harvest, do not technically experience a decrease in cash
income. In addition to the reasons listed above, 20% of the
surveyed women farmers report a decrease in soil quality
because of climatic risks.

Female farmers also assessed whether there are differ-
ences in how these natural events affect men and women
in their communities. Given that only women answered
this question, it can be said that the answers are biased,
but ultimately the factors that may be the main reasons
for the differences between them were identified. In most
cases, both women and men react to climate risks in
Table 13:

the same way, although some interesting assessments
emerged: for example, several women believe that women
are more emotional, while men are less open and do not
react to financial losses. It was also emphasized that men
must work more physically and are therefore under greater
pressure. One possible consequence of women increased
risk-taking was their increased migration abroad, as the
decrease in theirincomes forced them to start looking for

other sources of income.
Climate-resilient practices

The use of traditional/modern climate-smart practices is
not very common among the farmers surveyed, with only
38% of respondents using them. Traditional/local farming
practices include approaches like crop rotation, agrofor-
estry, terracing to reduce soil erosion, traditional irrigation
systems (underground channels, furrow irrigation) and
etc, On the other hand, modern CRA practices are more
complex and advanced as they use modern technolo-
gies. Examples of modern CRA practices are conservation
agriculture (not till farming, crop rotation, permanent soil
cover), precision agriculture (GPS, sensors,), integrated
pest management (IPM), water management systems
(drip irrigation) etc. Among those who use any climate-
friendly traditional or modern agricultural practices, the
following practices stand out, which in most cases are
very simple:

Traditional/local climate-resilient agricultural practices used in the regions according to respondents’ responses:

Organic farming, grain farming, viticulture.
Citrus farming.

Fruit farming.

Organic farming, animal husbandry.
Adjara

Citrus farming.

Viticulture/Wine Production, Horticulture
Fruit farming.

Flowers and strawberries.

Watering during droughts.

Composting and applying the fertilizer at the base of the
plants.

Compost and leave it for one year and then applying.
Operate based on the lunar calendar.

Applying manure and leaf.

Manure is applied in the garden

Applying manure and the humus accumulated at the base
of the spruce trees to the plants.

Mulching with wild forest land.
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Viticulture/wine production, nuts, Using all the waste.

beekeeping.

Fruit orchards, watermelon gardens. Mulching.

Livestock. Applying manure.

Grain farming, livestock, agrotourism. Manure and peat compost are added to vegetables.
Grain farming, livestock, Applying manure.

Poultry, livestock. Applying manure.

Kakhet Viticulture/Wine production, almonds,

Applying manure.

hazelnuts.

Grain farming, livestock, Applying manure.
Viticulture/wine production, horticulture. Anti-hail net.
Livestock, viticulture/wine production. Anti-hail equipment.
Grain farming, livestock. Windbreaks.

Composting, drainage channels, mixed crops, using

EIeTp TEmiTe. weather data, integrated pest management,

Nut growing. Mulching.
Samegrelo Grain farming, nut growing and beekeeping. Applying manure.
and Zemo b had
SvEmET Strawberry. Shadow net.
Organic farming, grain farming, livestock. Apllying chemicals and natural fertilizers.
Livestock. Cutting channels while heavy rains.
Nut growing. Windbreaks.
Viticulture/wine production, poultry. Applying manure.
Livestock. Composting, applying manure.
Fruit and tea growing. Composting, applying manure.
Grain farming, viticulture/wine production Composting, applying chicken manure,
Livestock. Applying manure.
Livestock, beekeeping. Applying manure.
Shida Kartli N ) } }
Viticulture/wine production Applying ash/manure.
Viticulture/wine production Organic/natural preparations.

Grain farming, livestock, viticulture/wine

bradilction Setting fire to warm up crops during frost.

Fruit growing. Setting fire to warm up trees during frost.

Organic farming, grain farming, livestock,

shieuUrRie presusian Setting fire to warm up crops during frost.
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In addition to traditional methods, women farm-
ers also use modern environmentally friendly and
climate-resilient practices, including organic farming
(35.4% of respondents who claimed using modern
Table 14:

Modern climate-resilient agricultural practices used in the regions

climate-resilient practices), drip irrigation (31.3%),
intercropping (25.3%), organic composting (21.2%),
and water conservation (5.1%).

Organic farming

Fruit growing

Organic farming, livestock

Organic farming, grain farming, livestock

Citrus farming

Grain farming, livestock
Citrus farming

Fruit growing

Organic farming

' Viticulture/wine production, hazelnut
Adjara orchard
Flowers and strawberries

Hazelnut orchard

Viticulture/wine production, horticulture

Organic farming, grain farming, livestock,

viticulture/wine production

Livestock, citrus
Viticulture/wine production

Blueberry plantation
Livestock

Nuts and citrus

Organic farming

Crop intercropping/cross-cropping, water conservation,
drip irrigation, organic composting

Organic farming, organic composting
Organic farming, crop intercropping/cross-cropping

Crop intercropping/cross-cropping
Crop intercropping/cross-cropping
Organic composting

Water conservation

Organic farming

Drip irrigation

Organic farming, crop intercropping/cross-cropping
Drip irrigation

Organic farming, crop intercropping/cross-cropping

Organic farming
Organic farming,
Crop intercropping/cross-cropping, water conservation

Organic farming, drip irrigation
Organic farming

Organic farming
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Livestock Drip irrigation, organic composting
Organic farming, grain farming, livestock  Organic farming, intercropping/cross-cropping
Plant growing Organic composting

Grain farming, livestock, laurel I
Drip irrigation

production

Samegrelo and Nuts growing Drip irrigation

Zemo Svaneti Grain farming, fruit farming, beekeeping ~ Organic farming
Livestock Organic farming, organic composting
Laurel production Drip irrigation
Grain farming, livestock Intercropping/cross-cropping
Strawberries Organic farming, drip irrigation, organic composting
Organic farming, grain farming Organic farming

Regons  Ruslectvty  Modemprctees

Winemaking Organic Composting
Livestock, Viticulture/Winemaking Organic Composting
Viticulture/Winemaking Drip Irrigation
Livestock, Poultry Crop Intercropping/Cross-Cropping, Organic Composting
Viticulture/Winemaking Organic Farming, Organic Composting
Graingrowing, Viticulture/Winemaking Drip Irrigation
Graingrowing, Livestock, Agrotourism Crop Intercropping/Cross-Cropping, Organic Composting

Viticulture/Winemaking, Nuts.

Beekeeping Organic Farming

Livestock Drip Irrigation

Organic farming, Viticulture/

Winemaking, Horticulture Organic Farming, Drip Irrigation

Kakheti Graingrowing, Livestock Crop Intercropping/Cross-Cropping
Viticulture/Winemaking, Horticulture Organic Farming, Drip Irrigation
Viticulture/Winemaking Crop Intercropping/Cross-Cropping
Livestock Organic Farming, Organic Composting

Organic farming, Viticulture/Winemaking  Organic Farming, Drip Irrigation
Graingrowing, Livestock Crop Intercropping/Cross-Cropping

Graingrowing, Livestock, Viticulture/

Winemaking Organic Farming, Drip Irrigation

Viticulture/Winemaking, Almonds, . ) .
Hazelnut Crop Intercropping/Cross-Cropping
Hazelnut orchard Organic Farming, Drip Irrigation

Crop farming, livestock, food processing,

viticulture/wine production Crop Intercropping/Cross-Cropping, Drip irrigation

Fruit growing, watermelon orchards Drip irrigation
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Livestock Drip irrigation, organic composting
Fruit farming Organic farming, drip irrigation, organic composting
Grain farming, viticulture/wine Organic farming, intercropping/cross-cropping, water
production conservation, drip irrigation, organic composting
Fruit farming Intercropping/cross-cropping, drip irrigation
Grain farming, viticulture Drip irrigation
Viticulture/wine production Organic farming, water conservation, drip irrigation
Fruit farming, horticulture Drip irrigation
Viticulture/wine production Organic farming
Horticulture Drip irrigation
Organic farming, livestock Organic farming
Organic farming Organic composting
Fruit farming, horticulture Drip irrigation

Shida Karti Organic farming, grain farming Organic farming, intercropping/cross-cropping
Livestock Drip irrigation
Viticulture/wine production Organic farming, intercropping/cross-cropping

Organic farming Sgﬁ;écs{;rgmmg, intercropping/cross-cropping, organic
Organic farming Organic farming

Grain farming, livestock, viticulture/wine . L . .
Organic farming, intercropping/cross-cropping

production

Organic farming Organic farming
Livestock, beekeeping Organic farming
Viticulture/wine production, poultry, Drip irrigation
Organic farming, livestock Organic farming

Livestock, viticulture/wine production

Production Organic farming, intercropping/cross-cropping

Organic farming, grain farming, livestock
farming, viticulture/wine production

Organic farming, organic composting
The history of the introduction of these practices

(traditional and modern) is multifaceted, with family

traditions occupying a dominant position:
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Graph 13:

The source of the above-mentioned climate-resilient practices (traditional and modern)

Trainings run by NGOs

Society (farmers, communities)

B

Government |[HEE

These practices were initiated by women in most
agricultural holdings (58%). However, it is important
to note that only female farmers participated in the
survey; therefore, the share of climate-resilient prac-
tices initiated by women across the entire sector is
likely to be lower than 58%.

As for the reasons for introducing climate-resilient
practices, the most notable in this regard are avoiding
crop losses, insurance against health-related risks/
food safety, and preventing soil degradation. More
specifically, the overall picture is as follows:

Graph 14:

The reasons behind implementing climate-resilient practices in

agricultural households

Food security/Health
Preventing yield losses
Preventing soil degradation
Frequent climate hazards

All

Barriers to climate resilience One of the main barriers
identified during the survey is the lack of education.
More than 77% of the surveyed women farmers do
not have knowledge about climate change adaptation
technologies. The knowledge about these technolo-
gies includes issues such as the arrangement/need
for drip irrigation, making canals in landslide-prone
areas, methods of planting during frost, methods
of packaging seedlings during frost, making home-
made covers against hail, the need for windbreaks,
the use of special preparations to maintain soil mois-
ture during drought, the use of amino acids, the use
of meteorological data, the introduction of resistant
varieties, and the spraying of vines/fruits.

Along with education, the most important problem in
the process of adapting to climate change is the lack
of finance. Respondents could simultaneously name
several important hindering factors for them, which is
why the sum of the answers is greater than the total
number of respondents.

Graph 15:

Factors hindering climate change adaptation

Inadequate information/training
Poor infrastructure
Limited access to markets
Lack of community support “
Limited access to land . 4

Gender-based discrimination
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As the responses showed, the most pressing prob-
lem is the lack of financial resources and knowledge,
along with inadequate infrastructure. Unexpectedly,
the least important problems were limited access
to land (4) and gender discrimination (3). All three
cases of gender discrimination include discrimina-
tion such as limited access to land ownership for
women (mentioned by all three respondents), as well
as limited access to credit and financial resources
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for women (also mentioned by all three respondents).
Two women also emphasized the limited access to
information about climate change, while in some
cases, exclusion from decision-making processes in
the family and restrictions on women due to cultural
and social norms were noted.

However, when the question is correctly phrased (Do
women in your community have equal access to agri-
cultural extension services and climate information?),
the gender gap in access to agricultural extension
services and climate information between women and
men becomes more apparent, with 20.6% of female
farmers stating that they do not have equal access to
extension services and climate information (44.1%
believe that they have equal access, while the remain-
ing 35.4% do not know the answer to this question).
Those female farmers who believe that they do not
have equal access to information, in most cases, cite
factors that affect both women and men. The reasons
given are:

* Lack of information in general

° Lack of interest

* Dependence on men (lack of awareness)

* Inefficiency of relevant bodies/organizations
* Lack of training

* The idea that women have less access to
everything

* Lack of access to the Internet
* Laziness

In addition to the above-mentioned responses, atten-
tion was drawn to the response of one farmer from
Gori district of the Shida Kartli region, who believes
that “women are mostly involved in household respon-
sibilities, they are often so tired that they do not have
the time and energy to search for information. Also,
agricultural agencies at the municipal level still provide
information to men, they invite them to meetings,
therefore women still remain marginalized in terms
of involvement in important issues”

Support mechanisms

Only 19.6% of the surveyed women farmers had
received any type of support for climate adaptation,
which in most cases (76%) was government assis-
tance, the rest was assistance provided by NGOs
(14%) and private insurance. Among the assistance
provided, the most effective for respondents was
financial assistance and access to credit (74.2%),
training and capacity building of farmers (32.3%)
and provision of farmers with tools and equipment
(16.1%). From past experiences, assistance such as
provision of seeds, support in market access, provi-
sion of early warning systems, use of meteorological
stations and government road clearing works during
heavy snowfall were also positively assessed.

Respondents also indicated the support they mostly
desire, which varied by target region. It is noteworthy
that the support desired by respondents was mostly
social and had no direct connection to strengthening
their capacity to adapt to climate change.

60 > Strengthening climate resilience of women in agriculture and business: a study on climate resilient, climate smart and environmentally friendly

agricultural practices in Georgia



Table 15

Most desired supportive mechanisms in the target regions

Financial support (7)
Blueberry juicer for storing natural juice
Trainings (2)
Chemicals and pesticides
Adjara
Access to information
Dripping irrigation (2)
Access to water (6)
Anti-hail net
Access to information (2)
Financial support (4)
Access to markets
Nut harvesting equipment
Samegrelo and Zemo-Svaneti
Trainings
Milking machine
Mini tractor, equipment (3)
Dripping irrigation
Subsidization of seed purchasing
Financial support (2)
Support in setting up a farm to modern standards
Compensation for damages (2)
Access to information
Kakheti Grants (2)
Meteo station
Irrigation system
Milking machine (2), butter making machine
Equipment (2)
Anti-hail net (3)
Agro credits (2)
Grants
Access to insurance
Support greenhouse farms (3)
Trainings
Shida Kartli
Anti-hail net (3)
Milling machine
Honeycombs and honey extractor
Equipment (6)
Access to water (2)
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The most desired type of support is financial support.
The need for equipment - attachments, anti-hail nets,
irrigation systems (mostly drip) and training was also
highlighted. It is interesting to quote one specific
answer from one of the respondents from Shida
Kartliin this regard, which we invariably offer: “Support
from government representatives is needed, as well
as advocacy by the non-governmental sector, so that
construction permits are not issued aimlessly and
undirectedly, and all risks are thoroughly assessed. In
our village, an oligarch started building a hotel, which is
why the riverbed was narrowed for parking. Last year,
we survived because there was no flood, but the river
was so swollen that you can see how risky a narrowed
riverbed is.”

Gender-specific needs and barriers

Farmers also assessed the main challenges they face
in adapting to climate change. The responses again
included challenges such as lack of access to infor-
mation, lack of access to credit and finance, difficulty
in technical training, and difficulty in land ownership
and participation in decision-making processes:

Graph 16:

Key challenges women face in adapting to climate change

Access to information
Access to credit/finance
Technical training 22

Participation in decision-making
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o 10 20 30 40 50 60 70

As for whether there are public programs or policies
that support women employed in agriculture, 48% of
respondents believe that there are such programs.
Respondents also assessed the effectiveness of
existing programs, which in most cases is positive:
only three respondents assessed it as ineffective, two
respondents assessed it as partially effective, and
the rest assessed it as effective. However, it is also

worth noting that in many cases, women farmers,
when assessing the effectiveness of programs, are
guided not by their personal experience, but by the
experience of their neighbors or friends, who in turn
assess this or that program positively.

Opportunities and recommendations

According to female farmers, the role of women in
decision-making related to climate adaptation in most
cases (77.5%) depends on the type of agricultural
activity. 20.6% of respondents believe that women
should play a leading role in this process, and only the
remaining 2% believe that they are more comfortable
with a secondary role in the adaptation process.

Women farmers also named the trainings they
most desired:

Graph 17:

The most needed training for improving climate resilience in

agriculture

Practical trainings EL

e

Trainings about international best practices 32

Trainings on demo plots/Sharing experiences from other farmers -

Digital trainings

At the end of the survey, female farmers summarized
how agricultural policies or donor programs could
better meet their needs. The responses received
were quite diverse, but echoed the needs identified
during the survey. Ultimately, state or donor programs
should focus on the following issues when developing
programs, as much as possible:

* Studying problems on the site
° Supporting organic farms
* Training aimed at sharing knowledge

* Increasing access to grants and projects (train-
ing in filling out the application)
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* Focusing on the arrangement of irriga-
tion systems
* Spending finances in a targeted manner
* Developing programs tailored to the needs of
smallholder farmers
* Sharing international practices
° Increasing access to equipment
If the above priorities are considered by the state
and donor organizations, 77.5% of surveyed farm-
ers express their willingness to participate in
future programs aimed at increasing resilience to
climate change.

Strengthening climate resilience of women in agriculture and business: a study on climate resilient, climate smart and environmentally friendly
agricultural practices in Georgia
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Qualitative Research
Findings




In total, 4 focus groups were held: the first focus
group was held among experts representing various
sectors of agriculture (grain growing, beekeeping,
fruit growing, viticulture). The remaining 3 focus
groups interviewed female farmers in Samegrelo
and Zemo Svaneti (Zugdidi) and Kakheti (2). 2 focus
groups were held in Kakheti, where the first focus
group, held in Kvareli, was attended by representa-
tives of various sectors, while the focus group held
in Akhmeta was focused only on female farmers
employed in livestock farming.

Focus group - Experts

To assess the impact of climate change and better
analyze the challenges facing different agricultural
sub-sectors, an expert focus group was held, which
included practitioners working in the fields of viticul-
ture, winemaking, beekeeping and fruit growing. The
meeting aimed to identify climate risks, food safety,
the use of green practices, gender differences and
technological barriers. The focus group contributed
to a deeper understanding of the problems and high-
lighted areas where policy and practical support
are needed.

The impact of climate change was unanimously
confirmed by all representatives of the sub-sectors.
Frequent and prolonged precipitation, droughts,
temperature peaks, increased risks of diseases,
sunburn and various stresses, which significantly
complicate agricultural activities. Specialists also
noted that such temperature peaks are part of the
global process - climate change, which is mani-
fested not only in an increase in temperature, but
also causes extreme weather, when intense rains
are frequent, which can be followed by droughts -
and such shock events are harmful to agriculture.

One of the most prominent problems in viticulture
is the occurrence of rot during the ripening phase,
which is why farmers are often forced to poison the
vineyard during the period when the drug’s validity
period has expired. This ultimately has a negative

impact on the quality of the wine - the wine cannot
be cleaned and technological processes become
more complicated. Protective preparats are used,
such as kaolin, which reduces the temperature on
the surface of the plant and reflects sunlight, but
often the use of the drug is delayed and does not
achieve results. Kaolin also interferes with photo-
synthesis, and this can be considered as a negative
effect of this drug. Fungal diseases are common
due to prolonged precipitation and spring frosts,
which prevent flowering and reduce the harvest.
The harvest is sometimes destroyed by drought,
sunburn and rot, and sometimes by fungal diseases
caused by frequent precipitation.

In beekeeping, climate change is particularly affect-
ing the nutrition of bees. Due to unstable weather,
plants cannot produce enough nectar, which directly
affects the quality and quantity of honey. Last year,
for example, the beekeepers had already harvested
honey in July, but this year they were unable to do so
due to weather changes - cold and incessant rains
hindered honey production. Due to climate change,
plant species that are needed for beekeeping are
being destroyed. Extreme climatic conditions, such
as snow in March also directly affect the harvest of
hazelnuts and blueberries.

Climate change has made it difficult to carry out
mechanical and agronomic operations in the fruit
growing sector. In theregions, there is an established
practice of working not based on specific standards,
but decisions are being made through improvisa-
tion, which increases the likelihood of unforeseen
risks. A special challenge is the unexpected inten-
sity of precipitation and the increase in droughts
in Western Georgia, which has already created the
need to introduce irrigation systems even in areas
where they were not previously needed. At the same
time, these changes also create certain opportuni-
ties: for example, it is now possible to grow citrus
and olives in areas where farmers were previously
unable to do so due to low temperatures.
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From a gender perspective, it was revealed that
women farmers often must overcome the physical
strain of labor and overcome social barriers. For exam-
ple, beekeeping is predominantly male dominated due
to the physical demands (lifting and moving hives) and
women beekeepers are often perceived as unserious
by men. In addition, skepticism is often felt by men
during training sessions, especially when the training
is conducted by a woman. However, this attitude is
changing over time. Emotional stress is also common
for women — gaining credibility when starting a new
business is a difficult process.

In terms of transitioning to green and organic prac-
tices, female farmers in fruit growing have higher moti-
vation. In viticulture, no significant gender difference is
observed. Certain initiatives, such as the construction
of “insect hotels” supporting biodiversity, are used by
certain segments of society, which promotes ecolog-
ical ways of combating pests.

It is worth noting that access to information and
resources is easier for female farmers in some cases
- especially in terms of grants and grant programs.
Trainings are often conducted in a format specifically
tailored to women.

The impact of climate change on food safety has
become visible in the practice of using pesticides.
There are frequent cases when farmers do not observe
the waiting period in case of poisoning, because of
which residues remain in the product. With increasing
temperatures, the chance of pathogens spreading
increases, which is why pests that were previously not
common in Georgia appear - including the pheasant,
Japanese beetle and “sudzuki”. Farmers are trying to
protect themselves from pesticides, however, in this
process, excessive use is often observed, which poses
a threat to human health.

The focus group participants drew attention to the
fact that there are often unscrupulous farmers in
viticulture, which is manifested both in the incor-
rectly selected harvest period and in the dishonest
use of subsidies. Some respondents believe that

state subsidies for grapes create the wrong incen-
tive for farmers to care only about the quantity of
the harvest and pay less attention to quality. This, in
turn, has a negative impact on wine production and
promotes falsification. There are different opinions
among experts - another part believes that subsidies
are necessary for a small country like Georgia, while
others believe that this system exacerbates problems
in the market and creates “black holes”.

As for the introduction of climate-smart technologies,
the main barriers are the lack of financial resources,
the lack of education and low motivation of farmers.
Nevertheless, there were examples where the partial
co-financing system worked successfully and facili-
tated the introduction of new technologies.

The focus group participants also identified several
priority needs: firstly, equipment and mechanization,
which are especially important for women, since
mechanization significantly reduces physical labor
and thus simplifies the involvement of women in agri-
cultural activities. Second, in terms of education, it is
necessary to actively disseminate knowledge, access
to international practices and bring in foreign experts.
If this is not possible, it is important to use the training
of trainers’ (ToT) model, which ensures sustainable
transfer of knowledge at the local level.

Finally, it was noted that knowledge alone will not be
enough if farmers do not have basic infrastructure:
water, electricity, appropriate equipment. Farmers
need not only theoretically support, but also practical
assistance that will enable them to adapt to the grow-
ing challenges of climate change.

Focus group - Female farmers (Kvareli, Kakheti)

The women participating were from villages in Kvareli
municipality and represented various types of farm-
ing, including fruit growing, viticulture, fruit growing,
blackberry and strawberry production, vegetable
production, beekeeping and family dairy production.
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The farmers included both smallholder farmers (1-5
ha), medium-sized farmers (e.g. 15 ha) and large-scale
farmers (e.g. 50 ha).

The impact of climate change on different crops
has been manifested in different ways. For example,
respondents said that the impact on hazelnuts is rela-
tively less, although the situation is more severe in
the case of other crops. Blackberry orchards have
been particularly affected, where the intensity of the
sunincreases the need for the use of protective nets.
Such nets protect both from direct sunlight and hail,
although their purchase and installation are costly. The
effectiveness of protective nets also depends on their
quality - Ukrainian nets were rated the best by women
participating in the focus group, although they added
that the larger the area, the larger the nets are needed,
which is an expensive pleasure.

Excessive heat increases pest activity. For example,
new types of ticks and insects that spread diseases
have spread because of rising temperatures. Because
of this, the duration of pest control and the frequency
of use of drugs have increased - previously 3-4 spray-
ings were enough, but now farmers are forced to spray
at least 5-6 times, which significantly increases costs
and reduces the quality of the product. One farmer
noted that the best way is when neighboring farmers
agree and start spraying at the same time to eliminate
pests together, however, this often does not happen,
and additional spraying is necessary due to the impact
of pests on neighboring plots. There was a case when
the wrong timing of spraying led to the presence of
harmful substances in nuts and the product was not
accepted for export markets.

One of the sectors that is suffering significant damage
is beekeeping. In unstable weather conditions, during
frequent rains or cool weather, bees are unable to
collect nectar. Due to excessive precipitation, mold
appears on the flowers that bees visit, and the qual-
ity of honey deteriorates as a result. Heavy precipita-
tion in a short period of time, followed by prolonged
dry weather, is disastrous for both honey and plant
crops in general. This problem was also emphasized

during the expert focus group, which further confirms
the relevance of this problem. During the nomadic
period, a beekeeper also recorded a case of a fire in
the grass near beehives, which is associated with a
natural fire caused by extreme heat. It was also noted
that poisoning orchards or vineyards is also harmful
to bees - it is necessary to keep bees away from the
area to protect their lives - there was a case when a
vineyard was poisoned and not a single bee from the
nearby hives survived.

Hail causes serious damage to crop. One farmer noted
that hail often destroys vineyards in Kakheti, after
which in most cases it is impossible to restore the
crop. There was also a case when a watermelon was
hit by all the main events caused by climate change
- first it was damaged by hail, then by drought, and
finally by disease, resulting in a complete loss of
the crop. It is noteworthy that the existence of juice
processing plants would minimize losses and provide
additional income for farmers, while also contributing
to sustainability. The idea is that when, for example, a
crop is damaged due to hail, the market price drops,
and sometimes it is impossible to sell it, the farmer
would have the opportunity to hand over products
that are unfit for sale but suitable for making juice to
factories - this would also contribute to sustainable
waste management and the farmer would also suffer
less losses.

Mulching was mentioned among the traditional meth-
ods, although its effective and correct use is not wide-
spread. Many farmers use non-ecological cellophane
for mulching, which takes years to decompose and
causes soil pollution. A successful example of the
use of mulching was the use of natural mulch - straw
on strawberry plots, which yielded positive results. It
is noteworthy that the farmer repeated this practice
after sharing the experience of an elderly neighbor-
ing farmer.

The main source of information exchange is training. It
was noted that women are more open to innovations.
Women often approach farm management in more
detail, take responsibility and want to deepen their
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knowledge. Among men, however, there is often a
tendency to rely on traditional approaches - for exam-
ple, according to respondents, there are frequent
cases when men trust only the advice of drug sellers
and ignore research-based recommendations. It was
also noted that women have more access to training
and information than men. Women participating in the
focus groups unanimously agree that, in general, they
are involved in decision-making processes and are
less concerned about gender barriers, although they
think that the overall picture in this regard may be less
promising - other women who are not active are most
likely to be more vulnerable in terms of gender discrim-
ination. Regarding land ownership, participants
mentioned that decisions depend mainly on family
traditions - the family decides who owns the land.

The main obstacle to the implementation of climate-
smart technologies is the lack of finance and the
state’s untargeted policy. Dissatisfaction with the
subsidy and insurance system was also noted. Often,
the financing specified in the insurance terms (e.g.
40%) is much less (e.g. 20%), which puts the farmer
in a disadvantageous position. It is also not possible
to directly deliver the product to factories - intermedi-
aries are necessarily involved in this process, which is
inefficient for the farmer. The participants noted that
it would be very good to have delivery points, which
would eliminate dependence on resellers.

[tisimportant to focus on the difficulties of realization
- the market is saturated with foreign products, espe-
cially in the case of honey, which is why local produc-
ers have difficulty in selling their products. The lack of
access to laboratory research and its high cost also
remain a problem. It is also worth noting that not all
laboratories test all soil components. It is necessary
to create specialized laboratories and have a well-de-
veloped infrastructure.

The most useful areas of assistance for women were
financial support, state protectionist policies, sales
guarantees, and food safety promotion. They also
considered it necessary to promote the sharing of

local successful experiences and pay more attention
to successful examples from local governments. One
of the participants noted that despite the fact that she
had installed a mill in her district and was processing a
large amount of wheat, no one from the local govern-
ment was interested in this resource - according to
her, focusing some attention on this, supporting it,
and using the resource would both contribute to rural
development and personally provide her with a stim-
ulus and motivation.

Prospects include the development of greenhouses,
intensification of the use of shade nets, participatory
support from the state, etc. The common position of
the participating women is that adaptation to climate
change is real, however, this requires coordinated
support - both financially and institutionally. Despite
existing difficulties, such as increased costs, doubled
labor, the inevitability of poisoning, etc., women are
trying to adapt.

Focus group - Female farmers (Zugdidi, Samegrelo

and Zemo Svaneti)

The focus group held in Zugdidi was attended by
women farmers representing various agricultural
sectors, including livestock, beekeeping, honey produc-
tion, citrus, fruit, vegetable and nut production, dried
fruit processing, blueberry cultivation, and greenhouse
farming. Unlike Kakheti, the Zugdidi focus group also
included representatives from the Rural Development
Agency and the non-governmental sector.

The discussions clearly demonstrated the impacts
of climate change on agriculture in Zugdidi munic-
ipality. One of the most significant concerns raised
was the decline in bee colonies of up to 40 percent.
Farmers attributed this decline to the spread of a
newly emerging disease, trophyllaphosis, although
they were uncertain whether it was directly linked to
climate change. Participants also noted the withering
of chestnut trees and perennial ornamental plants; a
phenomenon observed in recent years that indicates
emerging environmental risks.
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Participants highlighted serious challenges related to
excessive precipitation. For example, blueberry plant-
ing was delayed or prevented due to heavy rainfall that
restricted fieldwork. In some cases, the use of anti-hail
nets helped regulate the microclimate and protect
crops. Respondents reported that most gardens in
Zugdidi have access to water resources, with farmers
relying on their own irrigation sources and nearly all
plots being irrigated. However, this assessment may
be overly positive due to the presence of a government
representative during the focus group, which may have
influenced participants’ responses. Notably, farmers
emphasized that while intensive irrigation was not
previously required, it has now become necessary for
many crops, indicating the growing presence of heat
stress in the region.

In Zugdidi, it was also emphasized that shade is now
needed for the effective management of any crop,
which was not the case before. Protection from hot
winds is another important problem — the renewal of
windbreaks is only now starting, and it is practically
impossible to solve this challenge independently.

The focus group participants noted that climate
change has little impact on the direction of livestock
farming, although the drying up of pastures is still
a significant problem and indicates the impact of
climate change. Growing corn is becoming more
difficult - farmers say that no one wants to grow corn
anymore. It was noted that growing corn costs more
than the market price offers, and due to the difficulty
of harvesting corn, they often must rent machinery
and auxiliary labor, which is associated with additional
costs. Respondents unanimously said that almost no
one grows corn commercially anymore and they grow
it only for their own consumption. Farmers often use
foreign hybrid seeds because of the ease of harvest-
ing — this variety also requires less space and is sown
more densely than Georgian corn.

Among agricultural crops, hazelnuts are considered
a relatively resistant crop - farmers noted that they
received a high-quality harvest this year, although the

crop requires multiple spraying, which affects its qual-
ity. The spread of the brown marmorated stink bug
(“farosana”) is less noticeable compared to previous
years, although farmers assume that its activation
was delayed this year due to prolonged frosts and
late warming, and their appearance is still expected.

Spring frosts significantly hampered the yield, although
those who had late varieties were partially able to
preserve the crop. Organic production is considered
practically impossible — in addition to the fact that
almost all crops require intensive spraying, farmers
indicate that improper management of neighboring
plots makes itimpossible to comply with organic stan-
dards. An additional problem is that pesticide sales
organizations are often focused on sales and offer
farmers excessive, unnecessary amounts of products.
A solution was identified as verifying recommenda-
tions in advance with experienced farmers based on
successful case histories or with extension centers.

The introduction of technological innovations, such
as “smart villages,” was positively assessed. Several
farmers used weather forecasting applications, which
helped reduce the number of spraying pesticides. This
practical experience, which farmers in Zugdidi had
already undergone, was less evident in the Kakheti
focus group, which indicates possible differences in
technological accessibility between regions.

Participants emphasized that state funding programs
require more flexibility — the existing conditions often
fail to consider the real needs of farmers. As in Kakheti,
in Zugdidi, a recommendation was made that a co-fi-
nancing mechanism is more effective than financing,
since in this case the farmer will be more responsible
involved in the activity. Also, the view was expressed
that state programs often require farmers to adapt to
the already defined scheme and content of the financ-
ing project, which does not consider individual initia-
tives and hinders the implementation of creative and
more realistic ideas in practice. The idea was voiced
that for the direct sale of farmers’ products and in
order to solve the problem of access to markets, it
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would be effective to have a stationary space where
local farmers, not resellers, could promote their prod-
ucts among themselves and among the population
and encourage sales - they said that the space must
be arranged in compliance with all standards, allow
only verified farmers to display their products, and
operate according to a specific schedule, which would
allow farmers to display their products alternately,
taking into account their busy schedules and labori-
ous farming activities. This would not be a 1- or 2-day
fair, but a recurring, ongoing opportunity for farmers.

Speaking about the distribution of physical labor
between women and men, it was noted that the lack
of mechanization increases the workload of men and
the vulnerability of women. Participants in the Zugdidi
focus group emphasized the noticeable involvement
of women in trainings and programs, however, they
said that sometimes trainings tailored only to women
hinder the involvement of men, which can reduce the
effective work of the entire family farm.

While discussing the social background, it was noted
that land ownership is still mainly oriented towards
men. Women often must establish themselves in the
family farm and prove the reality of their capabilities
in order to be included in decisions, however, from the
moment a woman becomes involved in managing the
farm, men become inactive and it can be said that the
entire responsibility falls on women. It was noted that
in cases where the entire family is involved, the farm
works much more successfully.

Other important issues were mentioned: less involve-
ment of young people in agriculture, the need for
mini-machinery, programs such as “Insert the Future”
were noticeably positively assessed, although it was
expressed that the age limit (e.g. for trainings and
grants) hinders the involvement of the relatively older,
but quite active and capable population. The rejuve-
nation of agriculture is called for the development of
mechanization and technology, access to profitable

export markets, which will interest the younger gener-
ation in working in a competitive environment and
provide an incentive to be successful.

The focus group held in Zugdidi demonstrated that
theregion has its own specific climatic and economic
challenges, which differ from other regions of the
country and require targeted political and technical
responses.

Focus Group: Female Farmers Involved in Livestock
(Akhmeta, Kakheti)

Villages in Akhmeta municipality primarily use
pastures located on the Shiraki Plateau during the
winter months. Participants noted that pasture rental
costs are very high. One participant reported that rent-
ing pasture for a farm with 1,000 sheep costs approx-
imately 45,000 GEL per season. Due to these high
costs, farmers believe there is a high likelihood that
pastures are not rented directly from the state but
rather through intermediaries who act as informal
lessors between the state and farmers.

Regarding climate change and its impact on pasture
quality, participants emphasized the effects of
drought. During the previous season, drought condi-
tions reduced pasture quality and productivity by an
estimated 20 to 30 percent. However, participants also
noted that such severe droughts were observed only in
the last year and are not yet perceived as a long-term or
systematic trend. In addition to drought, strong winds
were identified as another factor negatively affecting
pastures by drying out grass. Drought directly affects
household income, as reduced pasture availability
requires farmers to purchase additional feed, primarily
corn. Corn production itself is entirely dependent on
rainfall, as it is not irrigated. Participants also noted
that no pasture management practices, such as rota-
tional grazing, are currently applied, as pasture use is
not monitored by any government authority. If drought
conditions like those of the previous year recur, farm-
ers stated that they would be forced to sell part of their
herds and reduce livestock numbers.
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Beyond climatic challenges, access to pastures is
further constrained by the large-scale conversion of
land into residential areas. As a result, farmers often
reduce the number of livestock they keep. One partic-
ipant explained that their herd had decreased from
20-30 head of cattle to only 10 due to insufficient
pasture and limited grass availability.

Among climate friendly practices, participants high-
lighted cross sowing and mulching, which are actively
used by women in household farms located near
their homes. Manure is also widely used as fertil-
izer, with some surplus sold for additional income.
Notably, mulching activities are carried out exclu-
sively by women, indicating an opportunity to design
targeted and effective training programmes specifi-
cally focused on this practice.

Regarding gender differences, participants noted that
these are less pronounced in settlements predomi-
nantly inhabited by ethnic Georgians. However, the
situation is significantly more complex in villages
inhabited by Kist communities in the Pankisi Gorge.
In these villages, women own considerably less prop-
erty, and land is most often registered in the names of
men. Even if a project were specifically designed for
women and required land ownership for entrepreneur-
ial activities, land would still likely remain registered in
men’s names, despite the potential to increase overall
household income. Participants also reported cases in
which women without heirs were expelled from their
homes. Within farming households, women's opin-
ions are given limited consideration, and men make
most major decisions. In some cases, men oppose
women's participation in trainings and restrict their
mobility outside the home. As a result, women do not
have equal access to resources or capacity building
opportunities, and there are currently no women led
initiative groups in these villages.

In several villages, the political sympathies of farmers
can be considered a barrier, which is often a decisive
factor in obtaining a grant.

The focus group participants said that it would be
useful to open milk collection points in the villages.
They also added that in general there is no help or
consultation from the state. Another common prob-
lem is that there is no telephone reception in the moun-
tains and the roads are very problematic.

Intotal, 7 respondents were interviewed as part of the
in-depth interviews, all of whom were either service
providers or experts.

Service providers

Large suppliers of agricultural services such as
Agrosphere, Nutrimax, Agrocom, Cartlis operate
in the target regions. In most cases, these compa-
nies rely on imported raw materials. Some of them
(Nutrimax) export their products to Azerbaijan,
Armenia, Kyrgyzstan, etc. The companies have
branches throughout Georgia, which ensures maxi-
mum coverage of agricultural areas. Overall, the busi-
ness is associated with several risks, but ultimately it
is still positively evaluated. However, in turn, the condi-
tions caused by climate change reduce the quality of
raw materials needed to produce animal feed, and
therefore this sector is also negatively affected by
climate change. In addition to raw materials, final prod-
ucts such as hybrid seeds are often imported, which
has higher productivity and climate resistance than
local competitors.

Service providers also note climate changes that were
highlighted during telephone surveys of women farm-
ers and in-depth interviews with experts: increased
precipitation, increased temperatures, increased
drought periods, etc. Increased precipitation and
temperatures have led to an increase in the number
of insects, which in turn has created additional prob-
lems that service providers have to deal with.

The services cover the products and services neces-
sary for agriculture: equipment, machinery, organic
fertilizers, farm animal feed, seeds, pesticides, seed-
lings, business consulting, veterinary consulting,
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etc. Also, some service providers (Cartlis) carry out
a detailed assessment of the culture, plot, and land
type in the records, where it is noted when the spray-
ing is done, what the weather is like, etc. The specified
book also indicates the period of implementation of
the necessary measures by the farmers (they were
carried out on time or with a delay).

Only about 20% of the customers of Agrosphere
are women, and in the case of other service provid-
ers, this share is even lower. As for the customers
of Nutrimax, which only has contact with distribu-
tors and not directly with farmers (the final clients are
intensive farms), they mostly must deal with men,
therefore the gender statistics of the customers are
irrelevant. However, only about 1% of women attend
the trainings they conduct on food improvement. In
their opinion, agriculture requires physical labor, which
is probably why women are less involved. In the case
of the company Agrokom, only 3-4% of customers are
female farmers. Men are the first to communicate with
service providers, while women are more likely to be
employed in family farms. Accordingly, itis difficult to
identify specific characteristics of women for service
providers. One specific area that was assessed as
being dominated by women is the production of straw-
berries and raspberries in greenhouses.

As for gender differences seen from the perspective of
service providers, they believe that women ask more
questions and like to receive information more than
men. Women are also more attentive during trainings,
wanting to receive more information, and it is easier
for service providers to communicate with them, as
they are more likely to consider the recommmendations
they make.

As for the dynamics of demand for climate-friendly
products, there is a relatively growing demand for
bio-products, as well as for those products used
to minimize damage after hail and for shade nets.
Several companies (Kartlis) periodically conduct visits
to the plots to assess, for example, to assess the effec-
tiveness of products used against pests.

For Nutrimayx, climate change has affected the demand
for their products. The company produces products
that help animals cope with stress, as in many cases
there is no air conditioning on farms, which is why
feed is used to help cool them down. Farmers already
have information that heat stress-reducing feed is
better, and despite being relatively expensive (the price
difference between standard and heat stress-reducing
products is about 10%), many are buying it. So far, the
share of standard products is higher, but seasonal
products are also quite in demand seasonally.

The demand for products has also increased for
Agrocom: for example, the demand for drip systems
has increased by 20-30%. The demand for anti-hail
nets is increased as well, which is still a relatively
expensive luxury (installation of such nets per 1 ha
costs 20,000-25,000 USD).

Cartlis particularly notes the increase in demand for
post-hail products. These products are used to save
a hail-damaged plot, which needs partial restoration
as the full restoration and rehabilitation cannot be
achieved, therefore, the pesticides serve to ensure that
the plant will flourish and survive in the future.

Communication and information exchange between
service providers and farmers mostly takes place
through personal meetings in the store. Consultations
are free of charge. Field days are also held at specific
agricultural sites. Companies also apply marketing
approaches (Nutrimax, social media (FB, TikTok)
campaigns). As for engaging in specifically gender-ori-
ented activities, service providers are less active in this
regard. Although, they verbally express their willing-
ness to participate in community development proj-
ects. Agrocom and Cartlis use field demonstrations,
flyers, brochures, social media campaigns and office
consultations to disseminate information.

The main challenge for service providers remains to
compete with imported products.

Overall, service providers also emphasize the need for
proper education along with finance for the develop-
ment of the sector. In many cases, users use drugs
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incorrectly due to lack of knowledge, which is the
cause of undesirable consequences. In addition, the
need for simplifying loan issuance, considering inter-
national experience, training and financial support was
noted. Most also note that mechanization makes work
easier for women, while in those sub-sectors where
there is proper mechanization, women find it difficult
to operate.

Experts

According to grain experts, significant changes have
been observed in wheat production due to increasingly
extreme climatic conditions, particularly affecting
sowing periods. Traditionally, wheat is sown between
20 September and 15 November; however, in the
previous year, sowing was delayed until December.
In western Georgia, a region historically character-
ized by sufficient natural moisture, wheat produc-
tion now increasingly requires irrigation. The main
threats to wheat cultivation include rising tempera-
tures, which contribute to the spread of weeds that
are often resistant to herbicides, as well as drought.
Pest pressure has also increased, driven not only by
higher temperatures but also by rising humidity levels,
which in turn has led to greater reliance on nitrogen
and liquid fertilizers.

Experts emphasized the importance of improv-
ing farmers’ awareness and knowledge regarding
sustainable agricultural practices. They highlighted
the need to promote the installation of windbreaks, as
many farmers perceive them as a loss of productive
land. Experts also stressed the importance of apply-
ing organic fertilizers, including the proper prepara-
tion and use of manure, as well as practices such as
cross seeding and mulching. At the same time, some
experts cautioned against the use of cellophane for
mulching. Although it is cheaper than specialized agri-
cultural films and therefore widely used by farmers,
cellophane reduces yields and damages soil quality.
Instead, experts recommend using natural materials
such as sawdust or straw for mulching.

Experts also underlined the benefits of drip irrigation
for achieving stable and high yields in orchards and
potato production. In terms of mechanization, wheat
production is highly mechanized, as the process
cannot be managed manually. As a result, there are
no significant gender differences in access or chal-
lenges related to wheat cultivation. By contrast, horti-
culture involves a substantial amount of manual labor,
although gender differences in access to training and
information remain relatively limited in this subsector.

Experts identified seed breeding as a potential niche
for female farmers, whereby women could special-
ize in selecting and improving wheat seed material,
while male farmers could assume leadership roles
in production processes. Both experts and female
farmers also emphasized the need for the intensive
development of the agricultural processing sector to
prevent product losses and reduce food waste, partic-
ularly for fruit production.

Several experts highlighted both the positive and nega-
tive impacts of climate change on agriculture. On the
one hand, climate change has encouraged some farm-
ersto seek alternative approaches and actively search
forinformation. For example, hazelnut orchards were
previously left unattended until the second harvest,
but the emergence of pests prompted some farmers
to adopt more intensive orchard management prac-
tices. Similarly, corn cultivation had been abandoned
by many farmers but has recently seen renewed
attention and improved management, although this
trend remains limited to a specific group of producers.
Farmers have also begun changing seed material,
which has required more intensive crop management.
In livestock farming, which previously developed in
a largely unplanned manner, some farmers have
started producing silage, which has since evolved into
a commercial activity.

Experts also noted that climate change may not only
increase farmers’ motivation but, in some cases, may
have positive effects on specific crops. The Food and
Agriculture Organization of the United Nations project
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Aquacrop examines the relationship between climate
conditions and crop performance. According to this
research, grain yields may increase due to higher
concentrations of carbon dioxide in the atmosphere,
which can enhance crop productivity. Although rising
temperatures are forcing farmers to harvest earlier, in
certain climatic zones new opportunities for cultivat-
ing additional crops have also emerged.

Nevertheless, experts stressed that the negative
impacts of climate change significantly outweigh the
positive ones. The increasing frequency and inten-
sity of extreme weather events, combined with rising
temperatures and declining water availability, pose
serious risks to crop yields. The proliferation of pests
and diseases linked to higher temperatures further
threatens both the quality and quantity of agricultural
production.

Changes in the seasonal distribution of precipitation
were also highlighted. Precipitation has increased
during spring and autumn but declined during the
active vegetation period. This shift has negatively
affected potato production in Samtskhe Javakheti
and citrus cultivation in Adjara. In Kakheti, excessive
rainfall in spring contributed to the spread of diseases,
resulting in losses of approximately 20 to 30 percent
of the grape harvest.

Rain dependent and non-irrigated crops are partic-
ularly vulnerable to these changes. Reduced precip-
itation and higher temperatures hinder normal crop
development, especially for non-irrigated and perennial
crops such as vineyards, nuts, and citrus. According
to expert llia Mchedlidze, climate change has had the
most severe impacts in Kakheti and Shida Kartli, a
pattern largely confirmed by agricultural insurance
data, while the effects have been less pronounced in
Samegrelo Zemo Svaneti and Adjara.

Impact on Female Farmers

Women often perform the same agricultural tasks as
men. However, operations such as harvesting, where
mechanization is limited or absent, are predominantly

carried out by women. As a result, women face height-
ened healthrisks, particularly under extreme weather
conditions. Working hours have shifted in response to
rising temperatures, with work now starting as early
as 7:00 a.m. instead of 9:00 a.m. in order to avoid peak
heat, which occurs much earlier in the day. Increased
pest infestations have intensified labor demands and
led to greater use of pesticides, while higher humidity
levels in spring have further increased the intensity
and frequency of agricultural operations.

Traditional and Local Agricultural Methods

Mulching is one of the most important practices
used in vegetable production. One effective mulching
method involves the use of agro textile covers that
allow the soil to breathe, retain moisture, and absorb
rainfall efficiently. Unlike cellophane, these covers can
be used over a longer period and do not cause envi-
ronmental harm. However, this method is costly for
farmers, and purchasing multiyear covers for annual
crops is often not economically feasible. As a result,
many farmers prefer to use cellophane, which must
be removed after one year to avoid long term sail
degradation.

When cellophane is used, drip irrigation becomes
necessary. Transparent cellophane is sometimes
applied before planting, as sunlight increases soil
temperature and helps eliminate remaining weed
seeds. After planting, silver or black cellophane is used
to slow vegetation growth. Silver cellophane also helps
prevent certain diseases and improves fruit coloration.
In both cases, soil evaporation is reduced.

Other climate adaptive practices were also noted. To
improve soil fertility, farmers use organic matter, which
enhances soil structure, increases water retention
capacity, and reduces vulnerability to drought. No till
technology is applied in some cases, particularly in
wheat production. Farmers also use early harvesting
and short vegetation crop varieties, which help them
better adapt to changing climatic conditions.

Dissemination of Information
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Access to information is critical for strengthening
climate resilience. Farmers tend to adopt new prac-
tices gradually and often struggle to move beyond
familiar approaches. They are more likely to replicate
the successful experience of neighboring farmers
than to rely on expert advice, including that provided by
international specialists. Peer to peer learning there-
fore plays a decisive role in the adoption of climate
resilient practices.

Despite this, the use of drip irrigation continues to
expand, along with increased adoption of shade nets
and ventilation systems. Through experience and
support from development projects, farmers increas-
ingly recognize that specific climate adaptive methods
bring tangible benefits to their agricultural activities.

Regarding gender differences, male farmers typically
cultivate larger land areas, while women more often
manage smaller plots near their homes, including
greenhouses and seedling production. Men gener-
ally find it easier to interact with tractor operators
and hired laborers, whereas women are less likely to
engage in such interactions.

Increased Workload Due to Climate Change

Climate change has increased production costs and
labor demands. Capital costs have risen due to the
growing need for pesticides and fungicides. In the
case of corn and wheat, capital costs have increased
by at least 20 percent, while labor requirements have
risen by approximately 10 percent.

Food Safety

When farmers effectively apply available informa-
tion and follow recommended practices, food safety
risks can be minimized. However, many farmers
apply excessive amounts of fertilizer, particularly
nitrogen-based fertilizers, because they are cheaper
than alternative inputs. There is a widespread belief
that higher fertilizer use directly leads to increased
yields, which can create food safety and environmen-
tal concerns.

Challenges Women Face in Implementing Climate
Resilient Technologies

In many cases, project financing provides partial
support to women targeted programmes. However,
once initial funding ends, women often lack the
resources needed to expand or sustain their activi-
ties. When financial support is provided, it should be
designed to enable long term growth and development
rather than short term engagement.

Barriers are particularly pronounced in regions popu-
lated by ethnic minorities. At the same time, women
generally have equal access to information, resources,
and training opportunities, and in many cases, they
demonstrate higher levels of motivation and engage-
ment than men. Nevertheless, limited financial
resources, restricted access to best practices, insuf-
ficient knowledge of information retrieval, and chal-
lenges related to land registration hinder women's
ability to adapt.
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Climate change presents an increasingly urgent
challenge to Georgia's agricultural sector, with
particularly severe implications for women farm-
ers and entrepreneurs. Georgian agriculture is highly
sensitive to climate variability, and the impacts of
droughts, floods, hail, temperature extremes, and
emerging pests are already evident across the
country. Women, as key contributors to agricultural
production and food security, face disproportionate
risks due to persistent inequalities in land ownership,
access to finance, insurance mechanisms, and agri-
cultural extension services.

At the same time, the study demonstrates that
women are not only vulnerable but also active
agents of resilience. Across the surveyed regions,
women farmers are already adopting eco agricul-
ture and climate smart practices such as compost-
ing, mulching, crop diversification, and small-scale
irrigation. These practices reflect both indigenous
knowledge and innovative adaptation strategies that
could be scaled up with appropriate institutional,
technical, and financial support.

The research highlights significant structural, insti-
tutional, and social barriers that constrain women’s
adaptive capacity, compounded by the limited
availability of sex disaggregated data. Gender blind
policies, insufficient insurance and credit mecha-
nisms, weak extension services, and entrenched
social norms continue to limit women'’s ability to fully
benefit from climate resilient agriculture. Without
targeted interventions, climate change risks further
deepening rural poverty and inequality and under-
mining Georgia's broader development objectives.

Strengthening climate resilience therefore requires
a gender responsive, multi-level approach that
integrates women's needs, knowledge, and poten-
tial into national climate strategies, agricultural
programmes, and donor supported initiatives.
This includes scaling up smart climate technol-
ogies tailored to women's realities, expanding
gender sensitive financial and insurance services,

strengthening inclusive and ICT enabled extension
systems, and mainstreaming gender considerations
across agricultural and climate policy frameworks.

Ultimately, building resilience in Georgia’'s agricul-
tural sector is inseparable from advancing gender
equality. Empowering women to adapt to climate
risks not only safeguards livelihoods but also
strengthens household food security, enhances
community resilience, and contributes to national
economic stability. The findings of this study provide
a clear roadmap for policymakers, development
partners, and civil society actors to design inter-
ventions that place women at the center of Georgia's
climate resilience agenda.
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Recommendations




The recommendations are based on an analysis
of the core research questions and the findings
generated through desk review and field research.

Table 16.

Research questions, key findings and respective recommendations

What are the
differentiated
impacts of
climate-related
disasters
onwomen's
agricultural
livelihoods

Which eco-
agriculture and
indigenous
practices are
employed by
rural women?

What are

the social,
economic, and
institutional
barriers to
women'’s
climate
resilience?

What kind

of support
mechanisms
enhance
women's
capacity to
adapt and
innovate?

Women'’s farms are smaller and less productive due

to limited access to land (only 20.4% of landholders

are women), labor, finance, and markets. This directly
relates to structural vulnerability. Limited resources
constrain women'’s ability to prepare for and recover from
climate-related disasters, highlighting how such events
exacerbate existing gender inequalities in agricultural
livelihoods

Women are more vulnerable towards climate shocks
(drought, floods, hail, pests), with reduced food security.
This finding captures the direct and differentiated
impacts of climate disasters - showing that women'’s
livelihoods and household responsibilities are more
severely affected.

Women have limited decision-making power in climate
adaptation, though many are primary agricultural
producers. This reflects the institutional and social
dimensions of differentiated impact - women are less
able to influence adaptation planning or resource
allocation despite being central to production, making
them more vulnerable to future climate shocks.

Women already adopt eco-agriculture methods such
as composting, mulching, crop diversification, organic
farming, and small-scale irrigation.

Women's indigenous practices (seed saving, herbal pest
management, household gardens) support resilience but
remain under-recognized.

Barriers include limited land rights, lack of credit, weak
insurance coverage, inadequate extension services, and
entrenched gender norms.

Only 48% of women perceive state programs as
supportive, and access is uneven.

Lack of sex-disaggregated data limits evidence-based
policymaking.

Women are eager to adopt new methods if resources and
knowledge are accessible.

Farmers highlight training needs in irrigation, sustainable
land management, livestock health, and financial literacy.

Cooperatives and women-led groups are key entry points
for resilience-building.

Accordingly, a matrix linking research questions, key
findings, and corresponding recommendations has
been developed, as presented in

Mainstream gender into agricultural and climate
policies (NDCs, strategies, programs).

Strengthen gender-responsive budgeting and rural
development planning.

Expand women'’s role in local decision-making
bodies on agriculture and climate.

Support women-led innovations and scale eco-
friendly practices (seed saving, composting,
agroforestry).

Create CSA demonstration plots in vulnerable
regions.

Promote farmer-to-farmer learning and women'’s
cooperatives.

Develop microcredit, savings, and insurance
schemes tailored for women farmers.

Expand extension services with gender-sensitive
training and ICT tools (SMS, apps).

Collect and institutionalize sex-disaggregated
agricultural data.

Provide targeted training programs and leadership
development for rural women. Enable more
women to have access to GECSA.

Invest in irrigation systems, renewable energy, and
processing facilities to reduce losses.

Mobilize partnerships with NGOs, private sector,
and donors to expand CSA access.
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Also, based on each target region, the most frequent

hazard types, existing traditional practices, key
Table 17.

challenges and ways to upscale/implement modern
practices or CSA approaches were identified:

The most frequent hazard types, existing traditional practices, key challenges and ways to upscale/implement modern
practices or CSA approaches

Drought, hail;
Kakheti soil salinization

(22% of area)
Shida Kartli DG, e,

frost
Samegrelo—

Zemo Svaneti

Adjara
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Drought, heavy
snowfall, frost,

hail
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Winds, drought

Manure/compost
use, mulching,
anti-hail nets,
windbreaks

Composting,
manure, frost
protection by
setting fires,
chicken manure
application

Composting,
drainage
channels,
mulching, shadow
nets, windbreaks

Manure &
compost
application,
mulching, lunar
calendar planting

+ Semi-arid
climate, frequent
droughts - Sail
salinization

& erosion -
Limited irrigation
coverage

+ Frost damage
to fruits - Sail
erosion + Limited
extension
services

+ Excess rainfall
leading to
waterlogging *
Nut diseases &
pest infestation -
Weak extension
support

- Landslides &
erosion due to
heavy rains «
Small farm plots
+ Post-harvest
losses in citrus

Drip irrigation in vineyards
& orchards

Conservation agriculture
(rotation, no-till)

Precision irrigation &
weather-based advisory
systems

Organic composting & drip
irrigation

Intercropping and soil
conservation

Early-warning frost
protection tech

Drip irrigation for nuts &
laurel

Integrated pest
management (IPM)

Improved drainage & CSA-
certified nut production

Intercropping citrus with
nitrogen-fixing species

Drip irrigation in orchards

Improved tangerine
varieties & CSA extension
services
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Prioritized Recommendations

1. Short-, Medium-, and Long-Term Actions

Short-Term (1-2 years)

Integrate gender-responsive climate resil-
ience into national agricultural programs and
subsidies.

Expand access to training for women farmers
on CSA techniques (drip irrigation, compost-
ing, IPM, fodder conservation).

Strengthen sex-disaggregated agricultural
data collection systems.

Pilot ICT solutions for women farmers
(weather info, market prices, CSA advisory).

Support local women's cooperatives and
producer groups as CSA multipliers.

Medium-Term (3-5 years)

Scale up CSA demonstration plots in diverse
agro-ecological zones.

Invest in irrigation, water harvesting,
and renewable energy solutions for
women farmers.

Develop microfinance, insurance, and savings
schemes tailored to rural women.

Institutionalize gender-sensitive extension
services (training extension agents, mobile
outreach).

Mainstream CSA into Georgia’s NDC imple-
mentation and agricultural strategies.

Long-Term (5+ years)
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Strengthen women's land tenure rights and
access to formal land markets.

Establish climate-resilient value chains
and processing facilities for women-led
businesses.

Develop national CSA investment plans that
explicitly integrate gender.

Promote large-scale mechanization and digital
agriculture tools accessible to women.

1. State and donor agricultural programs often face accessibility challenges, as complex application processes and limited outreach exclude many farmers. Greater emphasis on on-site evaluation,

* Integrate gender and CSA into long-term
climate and disaster governance frameworks.

2. Stakeholder-Specific' Actions

Government of Georgia

* Ensure gender-responsive budgeting and
gender mainstreaming in climate and agricul-
ture policies and action plans.

* Strengthen extension and advisory services
with understanding the different experiences,
needs, and contributions of individuals based
on their gender.

* Develop subsidies/incentives for CSA tech-
nologies (anti-hail nets, drip irrigation, renew-
able energy).

* Expand land registration and secure tenure
for women.

* Establishing juice processing plants (process-
ing industry) to minimize losses and provide
additional income for farmers, while also
contributing to sustainability.

* Create specialized laboratories.

Donors & Development Partners

* Support piloting and scaling of CSA practices
and ICT innovations.

* Fund microcredit/insurance schemes for

women smallholders.

* Investininfrastructure (irrigation, drain-
age, processing) with gender equality as a
requirement.

* Promote the sharing of local successful expe-
riences and pay more attention to successful
examples from local governments.

* Open milk collection points in the villages.
* Support for building a greenhouse.

* Development of digital extension so that
women have access to information through
websites and applications.

flexible monitoring, and proactive information dissemination (including door-to-door outreach) would improve beneficiary selection and inclusivity.

agricultural practices in Georgia
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Civil Society & Women-led organizations

* Facilitate farmer-to-farmer learning, cooperative
strengthening, and advocacy.

* Raise awareness of women's rights in land,
finance, and climate decision-making.

* Provide localized capacity-building programs on
CSA, CRA and entrepreneurship.

* Enhancing women'’s engagement and leadership
in local climate change adaptation planning and
decision-making.

* Facilitate a space for local female farmers,
were local farmers, not resellers, could promote
their products.

3. Recommendations for Further Research
* Region-specific economic cost-benefit analyses
of CSA practices.

° Research on intersectionality: climate resilience
among women with disabilities, ethnic minority
women, and eco-migrants.

* Studies on the gendered impacts of irrigation
and mechanization programs.
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