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1. INTRODUCTION 

 
This task is implemented within the framework of the Project “National Adaptation Plan to advance medium 
and long-term adaptation planning in Armenia” UNDP-GCF/00104267 Project (NAP Project) with financing 
from the Green Climate Fund. The NAP project supports the Government of Armenia to foster the process of 
the national planning for climate change adaptation (CCA). The specific objective of this task is to conduct the 
climate risk and vulnerability assessment (CRVA) for selected sub-sector(s) of Armenia’s agriculture to provide 
an additional basis for evidence-based adaptation planning for the agriculture sector; and to develop an 
adaptation plan for the agriculture sector in broader consultation with sector stakeholders to address the 
legal, institutional, decision making and technical barriers for planning and implementation of adaptation 
measures. The plan will also recommend strategies for the sector to prepare for and adapt to local climate 
change effects with climate-smart interventions through a “win-win” approach for adaptation and mitigation 
whenever possible.   

 

2. APPROACH AND METHODOLOGY  

 
A comprehensive but focused approach was applied for selecting agricultural sectors/sub-sectors to be 
subject to Climate Risk and Vulnerability Assessment (CRVA). The sector(s)/sub-sector(s) selection was based 
on a set of multi-dimensional factors, depicted in the matrix below, to effectively cover multiple aspects of 
sustainable climate adaptation – economic, social, and environmental - with spatial or geographic perspective. 
At the same time, when selecting sectors (sub-sectors) for CRVA and designing adaptation policies or 
measures, consideration was given to key (upstream and downstream) stages along the entire agriculture 
supply chain (of a given crop or livestock sector), from soil management to proper crop variety selection, tree 
and orchard management, harvesting, storage, and marketing of products. 
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Drought - - - - - - - 

Floods - - - - - - - 

Heat stress - - - - - - - 

Pest & Disease - - - - - - - 

 

The comprehensive value (or supply) chain view is important to ensure that the CRVA and adaptation strategy 
design are carried out with due consideration given to cross-links and interaction between various stages of 
the agriculture supply chain. Wherever possible and applicable, the team identified and described cross-
cutting climate risks (across agricultural sectors and geographical regions or climate zones).  
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All these dimensions are put in geographic and spatial perspective to achieve a wholistic understanding of the 
climate-related challenges and practicality of CC adaptation solutions. this is important for establishing 
effective links with Armenia’s regional development context. Special attention was given to mapping and 
visualization of the results of CRVA and key details related to CC adaptation planning. Tailor made maps were 
prepared and used to highlight and visualize sectors, geographical areas, climate risks, hazards, etc. 

For the CRVA analysis and mapping work and designing the CC adaptation options under the ASACAP, a broad 
stakeholder dialogue with farmers and other public and private sector stakeholders was carried out with 
stakeholders involved in various crop production from regions of Armenia. Site visits and working meetings, a 
survey and focus group discussions provided essential bottom-up sources of information for the analysis and 
development of strategies. 

For each selected sector/sub-sector, a CRVA was carried out considering current and forecasted climate risks 
to predict climate change impacts on the selected direction, to determine how extreme weather events and 
climate change will affect agriculture (e.g., change in the duration/length of the vegetative period, higher 
demand for irrigation water due to frequent droughts, etc.). 

International best experience and practices were taken into account when carrying out the CRVA and 
designing CC adaptation options tailored to the specific context of Armenian realities. 

CRVA approach and method in detail 

 As noted earlier, a comprehensive, multi-dimensional perspective was be taken while carrying out the 
CRVA(s), as outlined in the matrix above. As part of CRVA, for each agricultural and related sector/sub-sector 
and/or region, the team identified high-risk hazards and stresses to be analyzed and assessed, including: frost, 
hail damage, high winds, drought, floods, heat stress, pests and diseases. 

Hazards and risks were viewed from a sector/sub-sector perspective and a spatial perspective, i.e., 
mountainous areas, low lands (Ararat Valley), Lake Sevan, and specific communities (e.g., Meghri 
community/region). In addition, wherever appropriate, the perspective was reversed and viewed from the 
hazard or risk perspective, i.e., in cases when there is a hazard or risk common across the country or several 
regions. For instance, extreme weather and climate events such as droughts and heat waves will reduce the 
yield of cereals in non-irrigated lands, especially in Gegharkunik and Shirak regions. Decrease in crop 
productivity is expected in those lands, caused by faster crop development rates with subsequent negative 
effects, especially on grain filling. The projected increase in the occurrence of such events is expected to rise 
the risk of crop losses, with consequent increases on food prices and reduction of food security.   

Importantly, CRVA will view crop farming or another primary agricultural production in connection with other 
upstream and downstream stages of the supply chain and, thus, players and participants in those stages. For 
instance, dairy farming (milk production) will be viewed in connection with upstream stages such as animal 
feed/fodder production, pasture management, animal breeding, insemination, animal housing and animal 
care, as well as downstream stages such as milk collection and cold storage, and cheese production.    

 The CRVA analyze multiple aspects of climate change impact on agriculture - economic, social and 
environmental - with geographic or spatial perspective. The CRVA was carried out with a view to design 
sustainable climate adaptation approaches and measures. The socio-economic dimensions of vulnerability to 
climate change in the selected direction of the agriculture sector include gender, damage, loss assessment, 
and the risks of migration and displacement of rural populations due to climate change impacts. Specifically:  

The economic dimension covers such issues as: 

o the significance of the given sector/sub-sector in terms of its contribution to GDP, import/export, 
household income, e.g., agriculture/GDP ratio, share of agriculture in total export, the share of 
household income from agricultural activities, etc.  

o productivity and resource use efficiency of agriculture, and sector/sub-sector 

o production characteristics, i.e., seasonality issues or sift of farming and harvesting seasons due to 
climate change  

o link(s) with and impact on other stages along the value chain and/or other sectors of economy  

o food loss and waste (FLW) 
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o budget expenses (on government services, infrastructure, subsidies, etc.)  in and income from 
agriculture (tax collection, fees, export revenue)  

The social dimension includes such issues as: 

o inclusion of and equality (e.g. gender equality, the inclusion of youth in agriculture, equal 
opportunities for all, including the people living in remote areas, the poor, and other socially 
disadvantaged groups) 

o protection of cultural and historic heritage 

o rural community development  

o population migration and displacement due to climate change   

The environmental dimension includes issues, inter alia: 

o resource use efficiency and degradation, i.e., soil and water pollution, soil erosion and degradation, 
water resource depletion, bioresources and bio-diversity    

o air pollution  

o impact on ecosystems. 

 Climate change will have mixed impacts, and the CRVA addresses both adverse impacts and, wherever 
applicable, the benefits of climate change. For instance, increased minimum temperatures during winter may 
be beneficial by making it possible to introduce new crops. Still, deciduous fruit tree varieties in high-altitude 
areas may be adversely affected due to potential reduction in winter chill (needed for flowering). Another 
downside of climate change is the potential for increased incidence of pests and plant diseases, including 
unfamiliar ones, due to the increase in temperature (and change in humidity and moisture), as well as 
changing the ambient environment required to achieve quality standards for dried products. In Armenia, 
temperatures for grapevines rising in future might impact the phenological responses, and subsequently 
possible expansion of the grapevine‑growing areas. The extension of the growing period projected as 
consequence of warmer temperatures, with potential increases in crop productivity could lead to further 
intensification of cropping systems. 

 The CRVA used available international experience applicable for local conditions and availability of data 
and information for the selected methodology. For vulnerability assessment, internationally accepted 
definitions were used about vulnerability and its components – exposure, sensitivity, adaptive capacity, 
specifically those suggested by the UN Intergovernmental Panel on Climate Change (IPCC). 

Vulnerability is “the degree to which a system is susceptible to and unable to cope with adverse effects of 
climate change, including climate variability and extremes. Vulnerability is a function of the character, 
magnitude, and rate of climate change and variation to which a system is exposed, the sensitivity and adaptive 
capacity of that system.” 

o Exposure - “the nature and degree to which a system is exposed to significant climatic variations” 

o Sensitivity – “the degree to which a system is affected, either adversely or beneficially, by climate-
related stimuli. The effect may be direct (e.g., a change in crop yield in response to a change in the 
mean, range, or variability of temperatures) or indirect (e.g., damages caused by an increase in the 
frequency of coastal flooding due to sea-level rise)”. 

o Adaptive capacity – “the ability of a system to adjust to climate change – including climate variability 
and extremes – to moderate potential damages, to take advantage of opportunities, to cope with the 
consequences”.1  

The vulnerability of the agriculture sector to natural hazards is relatively high in Armenia, and it considerably 
varies across land zones and/or landscapes and specific crops. The vulnerability seems to be more evident in 
low- and medium-altitude zones of Armenia. 

 Combination of top-down and bottom-up approaches. Data collection was be a critical element of Project 
activities. To effectively reflect the varied vulnerabilities, the CRVA was carried out based on a combination of 
bottom-up and top-down assessment for data collection and analysis, i.e., combination of a local (region, 

                                                            
1 McCarty et al, 2001. 
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community, and farmer) level assessment using participatory methods and tools and available local climate 
data (the so-called bottom-up assessments), and national level statistical data and assessment using large-
scale simulation models and statistical methods (top-down assessments).  

The bottom-up approach was carried out through data collection via site visits to relevant communities, 
production areas (fields, farms, etc.), stakeholder discussions through interviews, informal meetings, a survey, 
and focus group discussions. The number and content of site visits, group discussions and surveyed farmers 
were determined based on preliminary analysis of the nature and structure of Armenia’s agriculture. 
Particularly, the survey carried out in the framework of this project included 115 farmers engaged in various 
agricultural activities in the regions of Armenia. The results and conclusions of the survey (are presented in 
the Annex 2. On the top-down side, national level official reports and professional studies on climate change 
and its effects on agriculture were be used (as listed below).   

The CRVA addressed a number of key issues such as: (i) which climate parameters are critical to agriculture 
performance and sustainability, (ii) how these climate parameters are projected to change in future decades, 
(iii) if agricultural resources and assets are already being affected by increasing climate variability and 
extremes, (iv) if non-climate factors aggravate or mitigate the impact of climate change, (v) the vulnerability 
of the selected sector/sub-sector and/or region, (vi) what criteria and/or factors shall be considered during 
the design of CC adaptation measures and actions, and (vii) what modifications to the environmental 
assessment of policy measures and projects are necessary, if any. 

 For top-down data collection and analysis the Project team collected and analyzed data necessary for CRVA 
from a broad set of data national, and international data sources, including but not limited to the following: 

o A broad set of other statistical reports of the SCA, including: (i) agriculture performance and 
indicators, (ii) environmental and climate situation (e.g., temperature, stream gauge, and irrigation 
data); (iii) social situation; (iv) economic performance and indicators; (v) consumer and producer 
prices, (vi) special reports dedicated to a specific topic, e.g. gender, migration, industry reports. 

o Data sets prepared by State Cadaster Committee and State Water Committee reflecting the 
availability, condition and changes of key production factors of agriculture – soil and water. 

o Statistics on crop yield over time  

o Results from long-term field trials on varieties (if available)   

o National Adaptation Plan (2020-2015), Government Decree  

o Armenia’s National Communication on Climate Change (the latest 4th National CC Communication 
being submitted in 2020) and other reports under the UNFCCC and UNCCD 

o Household Surveys carried out regularly by the Statistical Committee of Armenia (SCA) 

o Food Security and Poverty reports by the SCA 

o Agricultural Exhaustive Census by the SCA (the latest was carried out in 2014) 

o Exhaustive Livestock Census by the SCA 

o Database of the UN Food and Agriculture Organization (FAO), and FAO special studies and reports on 
climate change and agriculture in Armenia 

o Database of the International Labor Organization (ILO) 

o World Bank database and special studies and reports on climate change and agriculture in Armenia  

o UNFCCC (UN Framework Convention on Climate Change) data sets and reports 

o UNCCD (UN Convention to Combat Desertification) data sets and reports 

o World Health Organization (WHO) data sets and reports 

o World Organization for Animal Health (OIE) data sets and reports 

o International Plant Protection Convention (IPPC) data sets and reports. 

These data sets, studies and reports were used largely for top-down CRVA analysis, while some of them were 
also for bottom-up climate risk and vulnerability assessment. For the bottom-up approach, the Project Team 
used specific official surveys at community and/or household levels, e.g., regular Household Surveys, 
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Agricultural Census, and Population Census carried out by the Statistical Committee of Armenia (ASC).  

 For the bottom-up data collection and analysis, the Project team designed and carried out special survey 
among and interviews with selected crop/animal farmers and other stakeholders of a value chain in selected 
communities or regions of Armenia. The selection of communities and focus groups was based on the 
objectives of and issues to be covered by the CRVA and/or CC adaptation plan items. In the context of 
comprehensiveness, stakeholder dialogue, interviews and the survey included stakeholders of various stages 
along the given crop or livestock value chain. The survey and interviews were carried out in face-to-face format 
with farmers and other stakeholders. The responses were entered into the computer system. 
Survey/interviews were voluntary, confidential and anonymous and did not include any identifying 
information. Survey (interview) responses were analyzed using Qualtrics software and other survey tools. 

The survey(s) and stakeholder meetings (focus group) address quantitative and qualitative issues/question to 
help the CRVA, e.g.  

o what climate parameters are critical to agriculture performance of a given crop, livestock, or for a 
given community  

o how these climate parameters have changed in last decades  

o if and how the increasing climate variability and extremes affected agricultural resources (soil, water, 
forests, pastures), and crop and animal performance (yield), pests and diseases  

o if and how the increasing climate variability and extremes affected the community and/or the region 
(gender issues, livelihood, migration) 

o if non-climate factors aggravate or mitigate the impact of climate change 

o what CSA options are known and/or available to stakeholders and communities, or what CSA 
measures and actions are being taken for adapting to climate change effects 

o  what policies or regulations may support the adaptation to climate change in a community or region, 
crop of livestock production, livelihood 

o what are the barriers to climate change adaptation 

o what information or support is needed to help farmers and stakeholders adapt to climate change.  

Focus Groups – 3-4 focus groups were organized in different regions with farmers to gather further data about 
climate change impacts and responses. Key focus groups included: 1) extension professionals; fruit and 
vegetable farmers; livestock or dairy farmers; field crop farmers. 

 Spatial dimension and visualization maps. For highlighting and visualization of CRVA, tailored maps will be 
prepared. It is understood that vulnerability is linked to a specific geographical location and context. An 
important consideration for a CRVA is the level of spatial resolution, i.e., what is the spatial resolution - meters, 
km, hundreds of km, individuals, households, community, farm or watersheds? The level of resolution will 
depend on a number of factors, including: (i) the objectives of CRVA and adaptation; (ii) availability of data at 
a given level of spatial resolution; (iii) time and resources available. 

The selection of the spatial resolution may depend on several factors. It is understood also that, within the 
framework of this project, some of the community level data may be not available or the collection of it may 
be not feasible, therefore community level resolution will be applied selectively. For instance, for highlighting 
hazards and/or challenges specific to a given location, or to a given crop, specific community level data may 
be collected (via site visits and stakeholder survey/dialogue). In addition, certain hazards or risks may be 
attributable to a broad area or type of landscape that include a large number of communities, i.e., hazards 
and risks attributed to the Ararat valley. The maps will be used also for highlighting the provisions of the 
climate change adaptation plan. The scope, composition and other design features of these maps will depend 
on the results of CRVA(s) and objectives of the adaptation plan. 

 Stakeholder workshop. The results of the CRVA, i.e., method, key findings and conclusions will be 
presented during a workshop with stakeholders. Based on the stakeholder discussion suggestions/comments 
from stakeholders, the Project Team will finalize the CRVA report.2 

                                                            
2 The workshop may be held in-person or remotely. 
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3.  BRIEF FEATURES OF AGRICULTURE 

 
Role of agriculture in the economy. Agriculture is a key sector of 
the economy with about $1.5 billion of production, i.e., 11.7% of 
GDP in 2020 (compared to $1.7 billion and 13.7% in 2018). 
Agriculture’s role is even more significant in terms of 
employment, i.e., over 32% of labor force is engaged in 
agriculture production. In addition to payment for employment, 
rural households earn a significant share of direct income from 
sale of self-produced agricultural products (fruits, vegetables, 
milk and dairy, meat, eggs, animals, etc.). Thus, in 2020, about a 
quarter of income of rural households was from sale of own 
agricultural produce (24%), and another 16% of income was from 
self-employment (figure 2).  

Structure of agriculture. Over 72.7% of arable land, 93.6% of 
perennial land (includes orchards and vineyards), and 7.2% of 
pastures and hay land are under private ownership. Armenian 
agriculture is dominated by a large number of small size private 
farmers or, it would be more accurate to say, rural households 
involved in farming activities. Land structure is very fragmented. 
There are about 340,000 rural households (land owners) with an 
average of 1.3 ha agricultural land.  

It is important to note that during the recend decade there have 
been notable changes in the structure of agriculture, due to 
emergence of medium to large scale farmers engaged in crop 
cultivation as well as animal husbandry. There share of medium 
to large scale orchards, vegetable and potato plantations, 
vineyards in the total agricultural production has been growing. 
This includes not only open field plantations and orchards, but 
also the establishment of modern large-scale greenhouses for 
vegetable and berry production. In the animal husbandry sector, 
large scale entities emerged in the poultry and cattle farming. 

As of 2018, 48% and 52% of agricultural output was from plant 
growing and animal husbandry sectors, respectively. Plant 
production includes: vegetables (mainly tomato, cabbage, 
cucumbers, carrot, onions, garlic); fruits (mainly apricots, 
peaches, apples, pears, plums, cherries, pomegranates); grapes 
(wine and table); cereals (wheat, barley); potato. Animal 
husbandry includes: cattle breeding; sheep breeding; milk and 
dairy production; poultry production (figure 1). 
In 2020, total sown area of agricultural crops was 222,660 ha 
(table 1). More than half of this area (about 122,000 ha) was 
under grains and legumes (i.e., wheat, barley, oats, spelt, corn, 
beans, peas, etc.). Areas under vegetables and potatoes each 
account for about 10% of the total sawn area.  

The large areas of state owned and communal pasturelands are used as the only source of grazing of animals 
owned by farmers and rural households. The herding of animals on a large scale on these pasturelands, 
including summer pastures on the highlands that also form bordering areas between countries (Armenia, 
Georgia, Azerbaijan), results in problems of both a lack of grassland management and animal disease control, 
in-country and trans-boundary. 

  

 

 
Figure 1. Armenia, agriculture production 
Source: ARMSTAT, Armenia in Numbers 
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Figure 2. Armenia, agriculture production 
Source: ARMSTAT, Household Survey, 2020 
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Productivity (efficiency and effectiveness) of 
agriculture. Armenian agriculture is 
characterized by low efficiency and 
effectiveness of resource use. Only 32% of 
total agricultural land (including arable land, 
pastures, etc.) is utilized. Utilization of arable 
land is 79%, while less than 30% the utilized 
arable land is irrigated (as of 2018).  

More than half of irrigation water is lost and 
does not reach the farmer and the field, while 
the other half is used nefficiently. Poor 
farming practices cause soil and water 
pollution and degradation and desertification.  

The overall productivity (yield) of agriculture 
in Armenia is low compared internationally 
with exception of some vegetables (e.g., 
tomato). The average potato productivity – 
14.6 t/ha in 2019, was low compared to the 
World (21.4 t/ha), EU (31.8 t/ha) and West 
Europe (40.3 t/ha) indicators. Wheat yield in 
Armenia was about 2 t/ha, which lagged 
behind average indicators of the world 
(3.55t/ha), and the EU (5.76 t/ha). The 
average vegetable productivity – 25.1 t/ha in 
2019, is high compared to the World and 
Europe average indicators, while average fruit 
yield (5.5 t/ha) was low compared to the 
world average (6.76 t/ha), and West Europe 
(35 ha/t) indicators (Source: FAOSTAT. 
https://www.fao.org/faostat/en/#data/QCL). 

The productivity is even lower in the animal 
husbandry sector. The milk yield lags behind 
many peer countries and regional and global 
average indicators. In 2019 average milk yield 
in Armenia was 2,400 l/cow/year, compared 
to 7,346 l/cow/year in the EU (27), and 13,112 
l/cow/year in Israel. Note that farmers 
contacts suggest that the milk yield is lower 
that this figure (i.e., less than 2,000 
l/cow/year).  

Agricultural market operation and prices. 
Armenia’s agricultural market operation is 
strongly affected by the prevalence of small-
scale and fragmented semi-subsistence 
farming. A number of critical market 
imperfections significantly constrain the 
development of agricultural production, by 
limiting the bargaining power of farmers, 
distorting the price formation process to the 
detriment of both farmers and processors, 
and discouraging investments in the sector. 
This relates, particularly, to:  

Table 1. Agriculture crop area and yield, 2020. Source: ARMSTAT 
 Sown 

area, ha 
Harvest 
area, ha 

Harvest, 
t 

Yield, 
t/ha 

Grain and legumes, of which 121,656 119,585 245,580 2.1 

Winter grain, total, of which 60,643 59,752 133,051 2.2 

winter wheat 57,964 57,167 129,146 2.3 

winter annual 87 87 221 2.5 

winter barley 2,589 2,495 3,681 1.5 

other winter grain crops 3 3 3 0.8 

Spring grain & legume, of which 61,013 59,833 112,530 1.9 

  1,429 1,405 2,805 2.0 

spring barley 47,705 47,576 86,305 1.8 

spring annual 60 60 65 1.1 

oats 4,125 3,167 6,178 2.0 

spelt 4,457 4,414 7,005 1.6 

maize for grain 1,242 1,242 6,357 5.1 

other spring grain crops 105 104 137 1.3 

Leguminous crops, of which 1,890 1,865 3,680 2.0 

pea for grain 369 360 891 2.5 

beans 1,233 1,222 2,378 2.0 

lentils 159 159 221 1.4 

peas 102 97 108 1.1 

other leguminous crops 27 27 82 3.1 

Industrial crops, of which 1,381 - - - 

tobacco 283 283 716 2.5 

flax 196 192 229 1.2 

sunflower (oil and confectionery) 601 601 1,824 3.0 

other industrial crops 301 - - - 

Potato 20,531 20,522 436,636 21.3 

Vegetable crops, of which 21,272 20,272 569,186 28.1 

cabbage 2,672 2,671 88,638 33.2 

of which:  cauliflower 416 416 15,593 37.5 

cucumber 1,567 1,569 38,850 24.8 

tomato 4,736 4,731 179,133 37.9 

eggplant 1,678 1,676 59,748 35.7 

pepper 1,972 1,972 52,663 26.7 

beet 644 644 11,441 17.8 

carrot 804 804 13,691 17.0 

onion 1,427 1,427 43,758 30.7 

garlic 949 949 8,633 9.1 

green peas 176 173 935 5.4 

green beans 1,241 1,238 16,306 13.2 

other vegetables 2,377 2,346 55,221 23.5 

seed fields 72 72 171 2.4 

Melon crops, of which seed fields 3,995 3,989 126,486 31.7 

Forage crops, total, of which 53,646 - - - 

Fodder root crops: incl. sugar beet  220 220 5,610 25.5 

Silage corn, green fodder & hay 322 318 6,710 21.1 

Silage crops (without corn) 92 92 2,163 23.5 

Annual grass, of which, used 2,564 - - - 

for grass - 2,522 12,097 4.8 

for green fodder, silage, etc. - - - - 

Perennial grass of current year 5,435 - - - 

for grass - 4631 24645 5.3 

for green fodder, silage, etc. - - - - 

Perennial grass of past years 45,013 x - - 

for grass - 43,507 231,332 5.3 

for green fodder, silage, etc. - - - - 

Perennial grass for seed, of which - 3 4.5 1.5 

alfalfa - - - - 

onobrychis - 3 4.5 1.5 

Flower (in fields, greenhouses) 179 - - - 

SOWN AREA, TOTAL 222,660 - - - 

Natural grasslands, total - 93,622 192,918 2.0 

of which is used for grass - 88,891 188,020 2.1 

Unused grass from arable lands - 53,471 116,301 2.2 

Total dry grass incl. green feed 
transformed into dry grass 

- - 576,192 - 

https://www.fao.org/faostat/en/#data/QCL
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i. the lack of the storage capacities (and processing capacities at rural communities) to allow hedging, i.e., 
storing in high season and selling in low supply season; Small producers being unable to collect, sort and 
store the harvest (wheat, fruits and vegetables, grapes, milk, etc.), are often forced to sell the produce 
during the harvest, i.e., high supply season, and, thus, at low prices. This reduces significantly the income 
of farmers. 

ii. weak system of product safety and quality standards (and or poor practical implementation of the 
existing standards), and marketing/labelling requirements due to which the price formation process in 
the market often does not reflect critical safety and quality characteristics of produce. 

iii. abuse of market power by a small number of large processing plants (e.g., in grape, wheat, dairy 
producers) who dictate prices of agricultural products, and apply ineffective and burdensome (for small 
farmers) organization of input procurement procedures;  

iv. imperfections in the input markets (e.g. wheat seeds, feed, agri-chemicals, tools and equipment), i.e.: 
(i) burdensome and costly import procedures; (ii) dominance of a small number of businesses 
(supported by the state) in import of inputs, which often result in the entry of low quality seeds and 
other inputs into the market, and in distorted price formation in the market; (iii) in some instances state 
subsidy programs affect market prices and discourage competition in the input market (of fertilizers, 
seeds, genetic material, etc.) 

v. complexities in export logistics/transportation, i.e. (i) when small- and medium-size producers and 
exporters face difficulties related to logistical arrangement and shipment of products, e.g., problems of 
grouping and shipping small batches, and problems of achieving consistent quality; (ii) due to country 
specific peculiarities, e.g., Armenia being landlocked in a region with geopolitically complex situation. 

Prices. These market imperfections eventually affect market prices of agricultural produce to the detriment 
of farmers. Critically, prices on agricultural inputs (i.e., production means) grow faster compared to producer 
prices of agricultural products. In addition, prices on agricultural products are volatile and swing up and down 
depending on the harvest in the given year, which in its turn depend on weather conditions, while prices on 
agricultural inputs increase steadily from year to year. With climate change and consequent increase of 
volatility, frequency and severity of weather conditions and hazards (such as frost, hail, drought, and etc.) the 
irregularities of agricultural producer (farmer) prices will increase and cause income loss and additional 
pressure farmers and rural households. 
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4. CLIAMTE CHANGE VULNERABILITY IN ARMENIA’S AGRICULTURE  

 
Below is a brief description of key elements of projected climate change in Armenia and the overall potential 
impact of climate change on agriculture. The sections below on agricultural sectors and/or sub-sectors provide 
further details and discussion about specific crops and related industries. The discussion in this section is based 
on top-down and bottom-up information and data. As noted earlier top-down data sources include official 
national and international statistics, country reports, and research and analytical papers, and bottom-up data 
sources include surveys, interviews, site visits, focus group discussions among farmers and other stakeholders 
in agri-food supply chain. In the framework of this task, a tailor mad survey was carried out among 120 farmers 
and other stakeholders engaged in various sectors/sub-sectors of agriculture and operating in different 
regions of Armenia. In addition to the survey, site visits and focus group meetings were organized to collect 
and verify more detailed data. The data the information related to climate change forecasts and scenarios are 
based on Armenia’s Forth National Communication on Climate Change (Armenia Forth NCCC)3 and official 
statistical reports of the Ministry of Environment and the Statistical Committee of Armenia.   

 

4.1 BRIEF DESCRIPTION OF ARMENIA LANDSCAPE AND ECOSYSTEMS 

 

Armenia has wide variety of 
landscapes and ecosystems, 
which, along with 
topographical relief 
peculiarities, vertical zonation 
and large number of 
landscape-climatic zones, 
contributes to the formation 
of rich and unique plant 
diversity in the country.4 
Armenia is a globally 
significant center of origin for 
agrobiodiversity. On the small 
territory of the country there 
are about 3,800 species of 
vascular plants with notable 
level of endemism (3.8% of 
total flora). According to the 
high density of vascular plants, 
Armenia is among countries 
with highest density of species 
in the world with about 107 
species per 1,000 km2. This 
wide variety and density of 
flora increases also the 
composition of species and 
size of populations of harmful 
organisms that cause 
significant damage to 
agriculture, due to higher 
probability of outbreaks as 
well as development of 

                                                            
3 Armenia’s Forth National Communication on Climate Change https://unfccc.int/sites/default/files/resource/NC4_Armenia_.pdf  
4 http://www.fao.org/armenia/fao-in-armenia/armenia-at-a-glance/en/  

 
Figure 3. Armenia landscape zones. Source: National Strategy to Combat Desertification  
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https://unfccc.int/sites/default/files/resource/NC4_Armenia_.pdf
http://www.fao.org/armenia/fao-in-armenia/armenia-at-a-glance/en/
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resistance of harmful organisms towards pesticides. In this context, the role of plant protection in Armenia 
becomes especially important.  

Armenia’s typical climate is a dry highland continental climate, with four distinct seasons. The average annual 
temperature ranges from -8°C in high-altitude mountainous regions (2,500 m and higher) to 12-14°C in low-
traced valleys (Republic of Armenia, 2018). 

 

4.2 ARMENIA CLIMATE CHANGE VULNERABILITY  

 

As noted in the methodological section, for vulnerability assessment, internationally accepted definitions 
were used about vulnerability and its components, including (i) exposure, (ii) sensitivity, and (iii) adaptive 
capacity, specifically those suggested by the UN Intergovernmental Panel on Climate Change (IPCC). 

Vulnerability is “the degree to which a system is susceptible to and unable to cope with adverse effects of 
climate change, including climate variability and extremes. Vulnerability is a function of the character, 
magnitude, and rate of climate change and variation to which a system is exposed, the sensitivity and adaptive 
capacity of that system.” 

o Exposure - “the nature and degree to which a system is exposed to significant climatic variations” 

o Sensitivity – “the degree to which a system is affected, either adversely or beneficially, by climate-
related stimuli. The effect may be direct (e.g., a change in crop yield in response to a change in the 
mean, range, or variability of temperatures) or indirect (e.g., damages caused by an increase in the 
frequency of coastal flooding due to sea-level rise)”. 

o Adaptive capacity – “the ability of a system to adjust to climate change – including climate variability 
and extremes – to moderate potential damages, to take advantage of opportunities, to cope with the 
consequences”.5  

Overall, the exposure and sensitivity the agriculture sector to climate change and natural hazards is high in 
Armenia, and it considerably varies across land zones and/or landscapes and specific crops. The exposure 
seems to be more evident in low- and medium-altitude zones of Armenia. 

Exposure to climate change   

The exposure to climate change and related negative impact on the yield levels of agricultural crops is mainly 
due to changes in temperature and precipitation, increase in the demand for irrigation water and decrease in 
the volume of irrigation water reserves because of reduced precipitation and increased evaporation. It is also 
attributable to the increase in frequency, intensity and duration of climate hazards and expansion of the 
spatial distribution thereof. The impacts are more evidently manifested during summer vegetation periods. 

Temperature changes. As highlighted in Armenia’s Fourth NCCC, the average annual temperature across the 
territory of Armenia is projected to increase by up to 1.6℃ by 2040, by 3.30℃ - by 2070 and by 4.7℃ - by 
2100, relative to the baseline annual average (5.5℃) for 1961- 1990. Over the next 50 years, the average 
increase in temperature will be approximately an additional 2.6°C.  Temperature related impacts are expected 
to be particularly severe in the Ararat Valley, due to the fact that temperatures are already relatively high in 
this area (Ahouissoussi, 2014). 

Precipitation changes. Atmospheric precipitations are projected to decline by up to 2.7% by 2040, 5.4% - by 
2070 and 8.3% - by 2100, relative to the baseline annual average (592 mm) for 1961-1990.6 The average 
annual precipitation in Armenia is 592 mm. Due to climate change, there has been an observed decrease in 
precipitation. Observations showed that, in 1935-1996, there was a 6% decrease in annual precipitation; in 
1935-2012, it was close to 10%. These changes in precipitation have caused an increase in periods of drought 
in the country. Projected future changes in precipitation are more uncertain than temperature changes, based 
on different global GHG emissions scenarios. Average annual precipitation across the country could decrease 

                                                            
5 McCarty et al, 2001. 
6 These projections are based on the results of the CCSM4 Global Climate Model used and reported in the NC3 were reviewed for the 
projection of changes in air temperature and atmospheric precipitation, as well as high resolution METRAS (12x12 km) regional climate 
model was applied. 
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by a total of 52 mm by the 2040s, under a medium impact scenario, with most of the decreases occurring in 
the mountainous agricultural regions. Under the High Impact scenario, there is projected to be a 23% decrease 
in precipitation (Armenia 4th NCCC). 

Severity and frequency of hydrometeorological events. As indicated in Armenia’s 4th NCCC, the number of 
cumulative cases of hazardous hydrometeorological phenomena (HHP) observed in Armenia in 1975-2016 
increased by about 40 cases from the baseline average (168 cases) for the period of 1961-1990 – constituting 
23.5% of the multi-annual average value. Hailstorm cases were mostly observed in the Shirak plain, heavy 
rainfall cases – in Tashir and Ijevan regions, frost cases – in the Ararat valley and foothill regions. Studies have 
shown that droughts are observed in the lower regions of Armenia almost every year, and in the foothill 
regions recurrence of droughts is about 50%. According to drought indices, the number of strong and very 
strong droughts during the period of 2000-2017 increased by 33 days relative to the baseline average (87) for 
1961-1990.  

Water resource changes. The exposure of the river flow to climate change varies across different river basins, 
due to the differences in natural and climatic conditions of the basins, and the various factors that impact on 
the flow formation. Overall, the river flow in Armenia will reduce significantly due to climate change, i.e., 
under moderate scenario, by 12% in 2011-2040, by 18% in 2041-2070, and by 33.7% in 2071-2100.7 There will 
be negative impact also on Lake Sevan due to reduced river flow, reduced precipitation and increased 
evaporation. Under the pessimistic scenario a decrease in the total river inflow into Lake Sevan by about 34% 
(265 million m3) by 2100 is projected.   

Sensitivity to climate change (impact on agriculture)  

An increase in temperature and a decrease in precipitation will adversely affect the development of the crop 
production sector through a number of impacts such as:  acceleration of the desertification processes, 
increased pressure by harmful organisms largely dependent on climatic conditions. Note that about 80% of 
the territory of Armenia is exposed to various degrees of desertification, which is not only the consequence 
of anthropogenic activity, but is also affected by natural factors, such as water and wind erosion of soils, hot 
dry spells, drought, lack of humidity, landslides, natural salinization, alkalization, etc. Climate change, along 
with various anthropogenic phenomena, contributes to the vulnerability of organic carbon reserves in soils.  

Climate changes will lead to shifts of the steppe zone 250-300m up to forest ecosystems. At the same time, 
the movement of the forest zone will lead to a reduction in the area of meadow ecosystems resulting in 
significant overall changes in the structure of ecosystems.8  

According to climate change forecasts for Armenia over the next 100 years (included in Armenia’s Fourth 
NCCC), the following changes are expected in the field of agriculture:  

o Shortage of water for irrigation, increase of soil water deficit by 25-30%  
o Reduced productivity of irrigated land by about 24% 
o Degradation of lands and natural pastures; decrease in overall pasture area and productivity by 4-10% 

by 2030, decrease in pasture yield by 7-10%, decrease in fodder production volumes 
o Crop yield decline by 8-14% by 2030 
o Decrease in the level of soil moisture by 10-30%, decrease in soil moisture provision for various 

agricultural crops by 7-13%.9 

Hazardous hydrometeorological phenomena (HHP) - hailstorms, frosts, heat waves, and drought cause 
significant loss of agricultural crop yields.10 In particular, the largest share in the damage caused is attributable 
to hailstorms. According to climate change scenarios, the frequency of thunderstorms and weather 
fluctuations accompanied by hailstorms is likely to increase in spring and summer. The vulnerability to various 
HPP is discussed below.  

                                                            
7 This estimate is based on CCSM4 model data, scenario RCP6.0. Note that other model data (e.g., METRAS) suggest different level of 
change of river flow. The change mentioned in this text is the moderate scenario. 
8 Armenia’s typical climate is a dry highland continental climate, with four distinct seasons. The average annual temperature ranges 
from -8°C in high-altitude mountainous regions (2,500 m and higher) to 12-14°C in low-traced valleys (Republic of Armenia, 2018). 
9 http://documents.worldbank.org/curated/en/260051468221982009/pdf/733320WP0ARMEN00Armenia0Jun20120 Arm.pdf 
10 According to the Government Decree No 15, of 13 April, 2017 (on the concept for preventing negative impact of natural disasters 
on agriculture), the estimated annual damage to agriculture in by drought, hail, floods, spring frosts, mudflows was AMD 15-30 billion. 
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Hail is a frequent and severe 
phenomenon in Armenia (happens in 
March-October). Hail may have a 
coverage of 200m-2km width, and 
sometimes – up to 100km of length. 
Usually it lasts for 5-10 minutes, in 
exceptional cases – 1 hour.  

Every year in Armenia, hail damages 
10-15% of orchards, in some instances 
causing up to 80-100% of harvest loss. 
Around 370 communities in Armenia 
are located in areas subject to high risk 
of hail. Rural communities are 
especially vulnerable to hail - 15-17% 
of rural communities suffer from hail.  

Income loss to farmers causes by hail 
is significant. The fruits and vegetables 
damaged by hail lose significantly its 
marketability and, hence, the market 
price. In addition, the recovery of 
orchards damaged from hail require 
time (1-2 years) and considerable 
investment and work (extra pruning, 
fertilization, other agri-technical 
works).  

Droughts. Agriculture in Armenia 
often suffers from severe droughts. 
The changes in precipitation level 
(reduction) and temperature 
(increase) due to climate change 
multiply the risk of droughts. Based on 
monitoring results, droughts happen 
once per 2-4 years. Droughts in 
Armenia usually occur during July-
September, though may happen also 
in spring and fall.  

Studies indicate that drought 
conditions during the last two decades 
are predominantly widespread, while 
the start dates and durations periods 
differ. During the recent years, the 
start date of drought has moved to 
earlier dates by 20 days. The drought-
prone zone has expanded, 
encompassing the foothill zones and, 
for a short period of time, also the 
mountainous zone.11 

Ararat Valley and other lowland areas 
(e.g., lowlands in Tavush, Syunik, 

                                                            
11 Source: UN FAO, Global Information and Early Warning System (GIEWS).  

 
 

 
 

 
Figure 4. Exposure and sensitivity to climate change  

Source: Armenia 4th NCCC  
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Vayots Dzor) are more vulnerable to 
drought due to large number of days 
(120-160 days) in a year with high 
temperature and warm winds. 

Prolonged drouths due to climate 
change create serious risks for animal 
husbandry by negatively affecting 
grass and forage production. Based on 
climate change scenario analysis, 
there will be 4-10% contraction of 
pastures and grasslands in Armenia, 
including 19-22% contraction of alpine 
and sub-alpine pastures. The 
grassland productivity is estimated to 
decline by 7-10%, leading to reduction 
of feed production.12  

Spring frost. Early and late spring 
frosts (damaging saplings, flowers 
with negative temperature) cause 
serious damages to crop production in 
Armenia. In some geographical 
locations there may be also early fall 
frosts damaging vegetables, melons, 
and grapes. Spring and fall frosts are 
caused by cold winds from the 
northern regions of Armenia. Frosts 
take place in low lands where cold and 
warm air flows meet. More often 
frosts are observed in lowlands of 
Armenia, particularly, in Ararat Valley 
and its pre-mountainous areas, 
Tavush, and Syunik lowlands, on 
average three times per year. In 
mountainous areas, frosts are rare 
and do not cause notable damage to 
agriculture.   

During recent years, there has been 
increase in frequency and intensity of 
frosts. This may be caused by:   

 Climate change effects, 
including warm start of spring, 
which intensifies the 
movement of water in plants. 
Thin layer of snow and low 
level of precipitation in spring. 

 Poor farming practices. For 
instance, excessive use of 
nitrogene fertilizer during 
vegetation period delays the 

                                                            
12 Concept of Prevention of Damages to Agriculture Due to Natural Disasters, excerpt from protocol No 15, from the Government 
Session 13 April, 2017.  

 
 

 
 

 
Figure 5. Exposure and sensitivity to climate change (continued)  

Source: Armenia 4th NCCC  
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development of plants, sprouts and buds. Non-irrigation of plants in late fall and early spring. In 
addition, farmers often establish nurseries without due consideration given to peculiarities of given 
zones and temperature changes over years.  

Winds. Strong winds cause damage to agriculture. Damages from strong winds are especially significant in 
horticulture. The most common feature of wind damage is the drop of fruit, but trees may often also lose a 
part of their leaves and blossom by the direct effect of the wind. Hot winds cause flowers, leaves drying and 
fruits dry and crack. Overall, wind reduces the productivity of orchards and vineyards. In Armenia, the use of 
windbreaking tree zones is not widespread. A significant part of windbreaking forests were destroyed in 1990s 
(due to economic hardships after the collapse of Soviet Union) and not recovered yet. 

Pests and diseases. Farmers are already experiencing changes in disease and pest pressure due to climate 
change. Increased temperatures and changes in precipitation patterns have led to the increased incidences 
of diseases (e.g., powdery muldews), pests and weeds, as well as emergence of new types of pests (e.g., South 
American tomato moth - Tuta absoluta). The World Bank conducted interviews with farmers in the Martuni 
mountainous agricultural region in 2012. Farmers reported that disease and pest problems were also 
increasing, perhaps as a byproduct of climate change that damaged plants, making them more susceptible to 
attack (Ahouissoussi, 2014). Climate change will lead to changes in geographical distribution of pests, so it’s 
necessary to carry out relevant study in this field and develop agricultural pest distribution maps for Armenia. 
According to Armenia’s Forest Agency (Hayantar SNCO), there is a tendency of increasing spread of forest 
pests and diseases, which has not been studied yet. Appropriate research is needed on a regular basis for their 
early detection and effective control.  

Landslides and flood. 13 Around 122,000 ha area 
is vulnerable to landslide, caused, among 
others, by heavy rains, water leakages from 
drinking and irrigation systems, and 
deforestation. The largest part of landslide 
areas are located in slopes of river valleys 
(Debed, Pambak, Hrazdan, Vorotan, Voghchi). Most landslides are associated with human econimic activity. 
Majority of landslides (90%) occurr at altitude of 2,000-1,500 m and below. Landslides are a common 
phenomenon in rvier valleys. Floods are a serious risk in mountainous areas at medium altitudes.  

 

Economic and social sensitivity to climate change  

The economic impact on agriculture/farmers will be reflected in various ways:  

 Direct damage to farmers due to hazardous hydrometeorological events (hail, flood, frost, etc.), i.e., 
loss of harvest, damaged trees and property  

 Reduction of productivity due to changes in temperature and precipitation, as well as reduced 
availability of water. 

 Damage due to degradation of lands, including pastures and grasslands, which may result in: (i) 
impossibility to cultivate the land; (ii) extra costs to improve the land; (iii) insufficient feed supply for 
the animal husbandry sector.   

 Extra costs required for fighting the increased pest and disease pressure, for the need of improvement 
of degraded land, etc., which will squeeze farmer income significantly.  

 Direct and indirect effects on upstream and downstream stages of agri-food supply chain, i.e., 
suppliers of inputs as well as processing industries.  

 Increased volatility of market prices due to increased volatility of weather conditions and 
hydrometeorological phenomena. 

Armenian farmers are already experiencing an increase in the number and intensity of extreme weather 
events due to climate change as indicated by surveys among farmers in regions (see survey results in the 

                                                            
13 The measures for addressing landslide issues are defined by the Government Protocol Decree No 22, of 25 May, 2017, on the Plan 
of Landslide Disaster Management. http://www.mtad.am/u_files/file/Hayecakarger/22-9ardz_voroshum%20(1).pdf 

Table 2. Landslide and flood cases, Armenia   

 2015 2016 2017 2018 

Flood 1 7 1 1 

Landslide  3 14 4 4 

http://www.mtad.am/u_files/file/Hayecakarger/22-9ardz_voroshum%20(1).pdf
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Annex 4). On the territory of Armenia from 1975-2016, the number of cumulative cases of extreme hydro-
meteorological events observed during 2012 increased by 20% compared to 1961-1990 (Armenia 4th NCCC). 
Damages caused by such natural disasters are significant. Over the period from 2009-2013, it is estimated that 
the damage from extreme weather events amounted to AMD 72.71 billion (about USD 177 million). During  

2015-2018, the estimated damage 
from natural disasters was about 67 
billion (~USD 140 million), see table 3.14  

The productivity of agricultural crops 
will reduce significantly due to climate 
change impact on temperature, 
precipitation and water resources.  
According to Armenia 4the NCCC, 
overall, the productivity of irrigated 
land will reduce by about 24% over the next 100 years. Crop yield will decline by 8-14% by 2030. For instance, 
potato yield is projected to decline by 7-10%, and grape yield is projected to decline by 6-9% (with the 
exception of Vayots Dzor where the grape yield may increase by 9%) by 2040. Details of changes in the 
productivity of specific crops are presented in the sections below. 

In the livestock breeding sector, it has been estimated that if the current growth rate of large and small 
livestock headcount is maintained, and modern scientific standards for pasture utilization are followed, the 
availability of fodder stock will not cause any concerns until 2030. However, failure to comply with grazing 
norms and standards and implementation of appropriate remediation measures, the pastures deterioration 
will accelerate15. Climate change can also affect the composition and distribution of natural-focal and 
communicable infections of agricultural animals16. Due to climate change and rising temperatures, some areas 
previously considered non-vulnerable have now become vulnerable to bloodborne parasitic disease, blackleg 
and a number of other diseases. Additional details on animal husbandry are presented in the Annex 4. 

Another key economic impact of climate change will be related to impact of agriculture to upstream and 
downstream stages of the agri-food supply chain. For instance, the decline of productivity of cereals and 
forage/fodder crops will affect the dairy farming sector, i.e., milk production will be affected due to insufficient 
feed supply. Further down the stream, the difficulties in milk production and reduced milk supply will affect 
the dairy industry (cheese, butter, yogurt production, etc.). Similarly, reduced fruit and vegetable yield may 
cause disruptions in the supply to canning manufactories.    

Degradation of land and reduced crop productivity and problems in animal husbandry may have social effects 
in rural areas of Armenia including: 

 Increased poverty, especially in rural areas of Armenia due to the reduction of income caused by 
productivity loss in agriculture, e.g., reduced potato yield will reduce significantly the income of 
farmers and rural households especially in Gegharkunik and  Shirak regions.   

 Increased unemployment due to farmers abandoning their farming activity because of difficulties and 
non-profitability. It will be very difficult if not impossible to find jobs in rural areas.  

 Increased migration from rural areas to cities (especially of young people), in some cases resulting in 
emptying rural communities/villages, due to difficulties in farming, low income and deteriorated 
living environment. This will accelerate the process of aging villages, since most migrants will be 
young people. This was confirmed also by the CRVA survey among Armenian farmers (Annex 4). The 
surveyed farmers indicated that the difficulties in farming will make people to abandon farming and 
their villages.       

 Deterioration of the landscape and living environment in rural communities the degradation of land, 
desertification and negative impact on ecosystems  

                                                            
14 Government N-1717-N, of 28 December 2017, and https://www.e-draft.am/projects/1371/justification. 

15 https://www.undp.org/content/dam/armenia/docs/ CE_ProDoc_Arm_Final.pdf  
16 GoA Protocol Decree No. 15, dated April 13, 2017, http://www.irtek.am/views/act.aspx?aid=89460 

Table 3. Damages and compensation due to natural disasters 

Year Damaged 
area, ha 

Damage rate, 
AMD million 

Compensation from state 
budget, AMD million 

2018  14,650 13,386.1 488.2 

2017   15,605 12,206.9 49.3 

2016   23,118 33,568.8 506.6 

2015  8,768 7,824.7 211.8 

https://www.e-draft.am/projects/1371/justification
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The high risks in agriculture are also due to insufficient availability of land resources (0.16 hectares of arable 
land per capita), significant losses in the irrigation system (around 80%) and unsatisfactory state and operation 
of risks prevention systems. 
 

Adaptive capacity  

 

Adaptability to climate change is viewed in the context of both private and public sector capacity to adopt 
strategies and undertake adequate measures. 

 

Knowledge and skills 

There is lack of knowledge and information among farmers and rural households about the climate change, 
its causes and effects, as well as climate change adaptation. The CRVA survey indicated that there is lack of 
knowledge and information among farmers in Armenia about the climate change, its causes and impact, as 
well as possible adaptation strategies and tools.  Only 15.45% of farmers understand that climate change is 
mostly caused by human activities. This indicates a real lack of understanding of the science, which can affect 
the impetuous for farmers to make changes on their farms to address climate change, because their feel it is 
happening because of mostly natural changes. 

Similarly, there is lack of knowledge and skills among public authorities, in terms of streamlining climate 
change mitigation and adaptation into policies, laws and regulations in agriculture and related sectors. This is 
important for ensuring that the general and sector-specific legislation can effectively support climate change 
adaptation strategies and practices such as: altering what is produced; modifying the inputs used for 
production; adopting new technologies; adjusting management strategies.  

There is a need also to enhance the legislation to include effective incentives necessary for promoting 
investment in research and development (R&D), and extension services related to climate change impact in 
agriculture, and Climate-Smart Agriculture 

 

Private sector capacity and strategies 

While discussing adaptive capacity of the private sector (farmers), distinction shall be made between farmers 
by size, including: (i) small, subsistence farmers; (ii) medium size commercial farmers; and (iii) large, industrial 
level farmers. These groups of farmers face different challenges, different levels of knowledge and awareness, 
and have different capacity to adapt to climate change effects. Therefor they should be treated differently, 
while designing adaptation strategies and policies. 

In Armenia, the adaptive capacity of small-size farmers or agricultural producers is constrained by a number 
of factors such as: (i) lack of knowledge and skills about climate change, and modern good farming practices, 
and climate change adaptation strategies; (ii) limited financial resources and limited ability to borrow money 
needed for investing in orchards and or farms, and climate adaptation practices and technologies; (iii) 
constraints in achieving economies of scale, and applying certain good practices and adaptation technologies 
due to the smallness itself, i.e. in Armenia, a small size of the land may cause difficulties for introducing drip 
irrigation system; (iv)  administrative inefficiencies related to land, animal and farm registration, due to which 
small farmers face difficulties in receiving state subsidies or other types of support, as well as obtaining 
agricultural insurance. In contrast, large industrial-level agricultural producers farms have better adaptive 
capacity: they have broader knowledge about good farming practices, climate change and adaptation 
strategies/tools, and financial resources for investment necessary for effective climate adaptation. It is 
important to note that small-size agricultural producers also have a number of advantages, including: (i) 
flexibility of adopting new varieties, practices and technologies in a small size of land or farm; (ii) eligibility to 
various state support programs designed especially for small and medium size farmers and businesses. 
Medium size commercial farms stand somewhere between small- and large-size farms in terms of their 
adaptive capacity as well as constraints and difficulties.  

These factors and differences between small- and large-size farmers have been identified and confirmed also 
in the framework of the survey carried out by the CARD team among farmers and other stakeholders in 
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different region of Armenia. See summary of key findings and conclusions of the survey in the Annex 5, and 
highlights about adaptation practices (applied by Armenian farmers, and suggested by the good international 
practice) in specific sector and sub-sectors below.     

 

State policies and support programs 

In general, Armenia pursues liberal policies in 
agriculture. Prices of agricultural products are not 
regulated, and there is no (or very little) intervention 
of the state into the agricultural production and 
product marketing processes. In th earea of 
agriculture, there are no policies and programs 
explicitely aimed at mitigation and adaptation to 
climate change, however, there are specially 
designated programs to support the use of 
environmentally friendly technologies such as drip 
irrigation, and promote the use of protective 
technologies against extreme natural phenomena 
(e.g. anti-hail nets or other technologies). 17   

Government support tools in agriculture include, 
among others, the provision of low interest rate 
leasing or lending programs, where farmers could 
lease/buy agricultural machinery and equipment with 
down payment and interest rates significantly lower 
than in the market. The Government of Armenia is in search of more effective and efficient ways to support 
agriculture and promote sustainable farming practices. Programs and instruments used by the government 
include particularly: 

o Production support, including (i) interest rate subsidies (for agricultural loans and leasing) for 
investment in orchards, high quality animals and genetic material, modern agricultural facilities, 
machinery, and equipment, anti-hail nets; under subsidized leasing farmers may lease agricultural 
machinery and equipment with down payment and interest rates significantly lower than in the 
market; (ii) state supply of inputs (state purchase and distribution of key inputs such as fertilizers, 
seeds and fuel at preferential prices; support to the irrigation water system;18 (iii) tax privileges for 
agriculture (e.g. exemption from VAT for some stages along the agricultural supply chain). 

o Support to rural development. For regional development and social cohesion purposes the state 
implements programs to support households living and operating in remote rural areas (e.g., 
exemption from taxes). There is also spending on the enhancement of rural infrastructure, e.g., roads, 
public building and other facilities, street lights.  

o Foreign trade (protection of domestic market): Armenia applied a liberal foreign trade regime. Import 
tariffs on agri-food products (and domestic price regulation). Armenia is a member of the EAEU and 
the tariffs on products imported from third countries are set at EAEU level. 

Note that the subsidization of interest rate of loans and leasing used for the promotion of agricultural 
production is one largest component of state support ($12.8 million making over 35% of the total $36.4 million 
budget of the agricultural sector in 2020). See details of agriculture budget in the Annex 2.  

Government general services. A significant share of budgetary spending is to provide capital investment and 
services of general nature that are important for enhancing the productivity and resilience of agriculture and 
supporting climate change adaptation in agriculture. These include general services to agricultures such as: 

                                                            
17 Source: Ministry of Agriculture: www.minagro.am/պետական-օժանդակության-ծրագրեր/  
18 To support the irrigation sector and maintain its financial viability, the Government of Armenia provides financial assistance to 
entities involved in water intake and distribution – Water User Associations (WUAs) and    Water Supplier Agencies (WUAs). In 2018, 
the water subsidy amounted to $ 11.5 million. The water subsidy provided to WUAs and WSAs during 2006-2018 was about USD 170 
million. 

 
Figure 6. Armenia, public spending in agriculture 
Source: Ministry of Finance. 
https://www.minfin.am/hy/page/petakan_byuj/  
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- maintenance and improvement of the irrigation system (dams, canals, drainage systems, etc.) 

- implementation of annual measures aimed at pest and disease prevention and control  

- research (e.g., soil and water analysis, data collection) and extension services 

- food safety control.  

It has to be noted that, the public spending in agriculture both for general services and state support to private 
farmers remains very low in absolute terms. In 2020, the budget allocation to agriculture was just $36 million 
– a very modest amont having in mind the role of agriculture in the economy and social life of the country 
(figure 6).19 Apparently, the current volume of public spending is far from being sufficient for designing and 
implementing impactful climate change mitigation and adaptation strategies. With limited financial recources, 
the efficiency of the sending of the budget money becomes critical. Equally important is: 

 to encourage the private sector to invest into orchards, plantations, and farms, as well as into resilient 
and sustainable technologies and practices 

 to enhance knowledge among farmers and food processors about modern advanced technologies 
and practices, as well as about sustainable practices.      

 

Compensation or alleviation of damages to farmers 

An important direction of climate change adaptation is about the ability to compensate, alleviate and/or 
recover material and economic losses and damages caused to farmers and rural households by various 
negative effects of climate change, such as frequent extreme events (hail, flood, frost, wind, drought). Two 
main tools of compensation include: (i) state support to farmers affected by extreme events or natural 
disasters, and (ii) agricultural insurance against damages and losses.  

State support. In effect, the level of compensation of farmers against damages due to extreme events (such 
as hail, flood, windstorms, etc.) remains low. As indicated in the table 3, in 2018, the compensation to farmers 
against losses and damage from natural events/disasters made around 3.6% of the total damage to farmers, 
while in 2016 the compensation level was 1.5%. 

Agricultural insurance. In 2019, Armenia started a pilot program agricultural insurance of orchards against hail, 
frost and fire. The insurance policy covered annual costs of operating an orchard.20 The design and 
implementation of the pilot project is supported by the German Development Bank (KfW) with expertise and 
grants. The National Agency of Insurers in Agriculture provides insurance for orchards covering damages from 
hail, fire, and frost.21 

Currently, agricultural insurance products only cover the cost of crop damage, i.e., the harvest insurance is 
not yet applied in Armenia. The Pilot Program includes a government subsidy component for insurance 
premiums, with farmers initially provided a 50-60% subsidy on the insurance premium stipulated in the 
insurance contract (depending on the type of insurance product). The insurance for apricot and grape covers 
hail and fire and includes six marzes – Ararat, Armavir, Aragatsotn, Tavush Kotayq, and Vayots Dzor. The 
insurance against crop damage of apricot orchards due to spring frost is applied in Ararat and Armavir marzes. 
The insurance peach, apple, and spring and winter grains is applicable in all the regions of Armenia. 

The agricultural insurance program is in the pilot stage, and the volume and coverage of insurance in Armenia 
is growing, but is still low. The estimated number of farmers/companies that benefit from agricultural 
insurance is less than 5,000. As indicated by insurance firms, most of the beneficiaries are small- and medium-
size orchard owners. Large farms that applied for insurance are interested more in insurance against damage 
of orchards from frost.   

It is intended that the pilot program in agricultural insurance will create sound foundation for its expansion 
and broader coverage in terms of the number of beneficiaries, types of crops and risks covered, as well as 
types of compensation, i.e., coverage of not only cost of crop, but also the harvest. The survey and individual 
discussions with stakeholders helped to indicate a number of issues that need to be addressed for effective 

                                                            
19 Source: Ministry of Agriculture: www. http://minagro.am/pdf-pages/բյուջե/  
20 Decree of the Council of the National Agricultural Insurance No 19/01-L, of 17 September, 2019. 
21 Agency Council Decree No 19/01-L, of 17 September 2019. 

http://minagro.am/pdf-pages/բյուջե/
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implementation of the agricultural insurance in Armenia. There are administrative inefficiencies that limit 
possibilities for expanding the coverage of agricultural insurance, specifically:  

i. burdensome data and documentary requirements from farmers and insurance companies, and the 
paperwork needed for the preparation and operation of insurance packages 

ii. the lack of standardized data/documentary requirements and procedures, i.e. often procedures differ 
among insurance firms 

iii. lack of inter-operability between electronic data exchange and management systems of banks and 
insurance firms 

iv. the lack of connection between insurance and lending, i.e., the financial regulations do not allow yet 
facilitation of lending to farmers who are beneficiaries of agricultural insurance. In other words, farmers 
with insurance are not yet treated as low-risk clients for lending 

v. inefficiencies or the absence of land, farmer and farm, animal and orchard registration and identification 
system, due to which insurance companies and banks face challenges in completing their formalities to 
avoid inaccuracies about the location, ownership, and size of orchards and farms, as well as the extent 
of the damage caused to the farm/farmer.     

 

Governance and resource management system issues 

For effective adaptation measures the Government and private farmers/businesses need accurate and 
reliable data and information about land, water and other resources, climate and weather conditions, farmers 
and markets. At present, there is lack of high quality, timely and user-friendly data available to policy makers, 
extension service providers, consultants and farmers. This is critical for effective planning and decision making, 
monitoring and control of CC mitigation and adaptation by public and private stakeholders. Legislation needs 
further enhancement to establish clear and enforceable practical requirements, standards and procedures for 
effective collection, processing and dissemination of up-to-date climate change-related indicators on soil and 
water conditions, pests and diseases, resource-use efficiency, and weather forecast and natural disaster risk 
management. To this end, the data bases and systems needed for effective climate adaptation include: 

o Agrochemical maps of Armenia that are outdated and need to be updated, based on soil analysis 
(Government Decree No 1371-A, 5 December, 2013, and No 442-N, 12 April 20102). It is necessary to 
carry out agrochemical study of lands (incl. lab test of soil and water) for agrochemical maps. 

o Agri-climatic zoning maps that are incomplete, and Cadaster data is outdated.  Many land plots are 
engaged in agricultural production, but still mapped as non-agricultural land.   

o The agricultural plants pest distribution maps for Armenia are not available, therefore it is necessary 
to carry out relevant study in this field to prepare such maps. 

o Animal Identification and Registration (AI&R) system (Government Decree No 10, of 13 March 2014) 
is of profound importance for animal husbandry and food safety. The AI&R program does not 
integrate effectively the CC risk, mitigation and adaptation issues. It is important to enhance 
provisions ensuring availability and access the AI&R data is available for various stakeholders directly 
or indirectly involved in CC mitigation and adaptation activities. 

o Armenia also lacks administrative registries and a system of farmland, farm and farmer registration.  

The lack of agricultural administrative registers, and the AI&R system constrains significantly the effectiveness 
of financial markets and insurance. Banks and insurance companies face challenges in completing their 
formalities to avoid inaccuracies about the location, ownership, and size of orchards and farms, as well as the 
extent of the damage caused to the farm/farmer. In addition, the effective targeting of state support and 
compensation programs depend largely on the availability of accurate and timely data about farmers and 
farms.  

 

Strengthening of Integrated Pest Management (IPM) approaches would support climate adaptation.  

In general, IPM is not applied in Armenia, and Armenia has not developed an IPM management plan. Policies 
are needed to promote the use of IPM. The use of IPM by farmers contributes to improving the phytosanitary 
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situation, and reduction in the adverse effects of pesticides on human health and the environment. IPM, as a 
part of CSA practices, helps to reduce crop vulnerability to pests, diseases, abiotic stresses, and improve the 
ability to adapt to climate change. The use of IPM may be promoted also by demonstration of the results of 
successful projects of designing and applying IMP plans. For instance, an FAO ENPARD project 
(UNJP/ARM/007/UNO) included the development of an IPM plan against grapevine pests for 3 demonstration 
farms in Tavush marz in 2020. Those farmers who made the best use of the basics of integrated pest 
management (IPM) such as field monitoring, pest forecasting, recordkeeping, and choosing economically and 
environmentally sound control measures will be most likely to be successful in dealing with the effects of 
climate change. 
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5. CRVA SECTORS/SUBSECTORS  

 
As note earlier, the CRVA addressed a number of key issues such as: (i) which climate parameters are critical 
to agriculture performance and sustainability, (ii) how these climate parameters are projected to change in 
future decades, (iii) if agricultural resources and assets are already being affected by increasing climate 
variability and extremes, (iv) if non-climate factors aggravate or mitigate the impact of climate change, (v) the 
vulnerability of the selected sector/sub-sector and/or region, (vi) what criteria and/or factors shall be 
considered during the design of CC adaptation measures and actions, and (vii) what modifications to the 
environmental assessment of policy measures and projects are necessary, if any. 
 
Based on the analysis of the available data the following agriculture sectors/sub-sector were short listed for 
CRVA. This list may be reduced to 4-5 sub-sectors: 

1. Vegetables (sub-sector(s) to be determined) 
2. Fruits (sub-sector(s) to be determined)  
3. Grapes  
4. Potato  
5. Forage/fodder production  
6. Grain (wheat, barley, corn)  

Other sectors that were considered included: animal husbandry (cattle, meat), aquaculture, beekeeping, 
poultry, pig, sheep. Animal husbandry (cattle, dairy (milk) was not directly subject to CRVA, but was considered 
in the context of forage/fodder production.  
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5.1 VEGETABLES 

 
Economic factors and significance 

 
 Vegetables accounted for 13.3% 

of total agriculture GDP, in 2019.  

 Vegetable area – 20,600 ha, and 
production volume – 621,600 t, in 
2019.  

 Armenia is a net exporter of 
vegetables. Vegetable export was 
66,700 t, with $37.6M of value in 
2019. Key export vegetables 
include:  

o tomatoes – 28,123 tons with 
value of $30.3 million 

o cucumber – 5,989 tons with 
value of $4.73 million 

o cabbage – 1,690 tons with 
value of $1.7 million 

o carrots – 1520 tons with value of $0.64 million.22 

 (Average) vegetable productivity – 25.1 t/ha, is high compared to the World 
and Europe average indicators. The productivity of tomato (37 t/ha) – the 
leading vegetable crop in Armenia - is higher than country’s average vegetable 
yield and the world’s average, but still lags behind the EU (27) average (70.3 
t/ha), and   

 Vegetable production and import play a key role for food processing – 
vegetable canneries. Fruit and vegetable processing enterprises (about 69 
enterprises) are spread across regions of Armenia. The total annual production 
capacity of fruit and vegetable processing is about 250,000 t. Food processing 
and beverage producers together employ about 22,000 people, of which 7,000 are employed in beverage 
production. The value of food processing and beverages together represent around 50% of total 
manufacturing sector.23 

 Vegetables are also a very important input for the livestock sector. About 14.5% of vegetable production is 
used as feed for animal farming.     

 
Social factors and significance 

 

 Vegetable production is a key employer of rural population, especially women, and an important source of 
rural household income.  

 Vegetable cultivation is an important contributor of rural landscape development/degradation. 

 Self-sufficiency in vegetables and melons is 102.4%, i.e., vegetable production is more than consumption. 

 Improper use of fertilizers and pesticides causes food safety problems (due to high amount of pesticides in 
and on vegetables). 

                                                            
22 Source: UNCOMTRADE   
23 Source: ARMSTAT, annual reports on Main Indicators of Industrial Organizations by Economic Activities (five-digit code). 
https://www.armstat.am/am/?nid=82&id=2356  

 

 

Table 4. Vegetables yield, 
comparison, 2019, t/ha 

USA 62.77 
Armenia 25.1 

East. Europe 19.6 
EU (27) 15.75 

World 14.2 
West. Europe 13.46 

Maldives  0.8 

 
Figure 7. Vegetables 

https://www.armstat.am/am/?nid=82&id=2356
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Environmental factors and significance 

 

 Ecosystems and biodiversity are affected by conventional agricultural practices such as deep ploughing, and 
heavy application of synthetic fertilizers.  

 The use of old, outdated agricultural machinery with high fuel consumption and high air pollution.  

 Due to lack of knowledge, the fight against pests and diseases is not effective. Pests and diseases are 
widespread in fields and greenhouses. Improper practices include, particularly: wrong choice of pesticides 
and other chemicals to be used; incorrect application of chemicals; use of cheap but low quality, outdated 
and expired chemicals by farmers.  

 Unsustainable use of fertilizers and pesticides causes soil and water pollution and degradation. Some farms 
(potato and some vegetables) use 4-5 times more nitrogen fertilizers than the established norms.       

 
Geographic and spatial dimension 

 
 Vegetable farming is more developed in Ararat, Armavir, and Aragatsotn marzes. In 2019, Armenia produced 

621,600 tons of vegetables. Ararat and Armavir regions together accounted for 81% of the total vegetable 
production. These two regions produced over 96% of Armenia’s total melon production.24  

 Vegetable farming is organized in two ways: in open soil and greenhouses.  In recent years, greenhouse 
enterprises equipped with state-of-art technologies (hydroponics) have been developing rapidly in Armenia. 

 A key vegetable species in Armenia with the largest share in total vegetable production is tomato. In 2019 
the total volume of vegetable production was 621,600 t, of which 158,800 t was tomato (i.e., about 26% of 
the total). In 2020, the production volume of tomato increased to 179,000 t.  

 Vegetation period of tomato – from germination to ripening lasts 90-125 days. The minimum necessary 
temperature for seed germination is 15°C. Both local and foreign varieties and hybrids are cultivated in the 
Armenia. From the local varieties the most common tomatoes are Gyumri, Rani Nush, Syunik, Never, 
Hayastani Hrashq, Lia, Anahit-351, Noy, and etc. From the foreign field tomato varieties, the most common 
varieties include: Pakmor, Bobcat, Rio Grande,  while greenhouse tomato varieties include Big Beef F1, 
Mahintos F1, Cinto F1. 

 
Hazards and risks – vulnerability (i.e., exposure, sensitivity, and adaptability) 

 

 Exposure and sensitivity of vegetable production related to climate is as follows: 
o Frost: High risk. Early and late spring frosts (damaging saplings, flowers with negative temperature) 

cause serious damages to crop production in Armenia. In some geographical locations there may be 
also early fall frosts damaging vegetables, melons.  

o Hail damage: High risk. Intensive hailstorms are frequently observed in the Ararat Valley where the lion 
shape of vegetable production is concentrated. Vegetables damaged by hail lose their marketability 
and, hence, market price.  

o Floods: Vegetable production in Shirak, Lori, Tavush and Vayots Dzor is more vulnerable to floods. The 
increased frequency of high rainfall events could also affect some vegetable growers by direct 
reductions in yields and also by delaying spring planting or other farm operations. Additionally, use of 
heavy farm equipment on wet soils is detrimental to soil structure and quality and further limits crop 
yield. 

o High winds: In Syunik, Vayots Dzor, Armavir, Ararat and Aragatsotn vegetables suffer from hot winds. 
o Drought: High risk. Vegetable producing sector in Armenia often suffers from severe droughts. Ararat 

Valley and other lowland areas (for instance, Tavush and lowlands in Syunik) are more vulnerable to 
drought due to large number of days in a year with high temperature and warm (120-160 days). 

                                                            
24 ARMSTAT, Socio-Economic Situation of Armenia, January-March 2020. 
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o Heat stress: Temperature related impacts expected to be particularly severe in Ararat Valley. In most 
agricultural areas of Armenia summer rainfall does not completely meet seasonal crop water 
requirements; supplemental irrigation is required for maximum productivity, particularly on sandy or 
compacted soils with low water-holding capacity. Even farmers producing high-value fruit and vegetable 
crops often lack sufficient irrigation capacity to meet water needs of their entire acreage during 
extended periods of summer drought. Such drought events are projected to increase in frequency. 

o Pests and diseases: Increased temperatures and changes in precipitation patterns have led to the 
increased incidences of diseases, pests and weeds, as well as emergence of new types of pests (e.g. 
South American tomato moth - Tuta absoluta). Due to warmer summer temperatures and longer 
growing seasons some insect pests and disease-causing pathogens may also benefit in multiple ways, 
such as having more generations per season and, for leaf-feeding insects, an increase in food quantity 
or quality. Additionally, some classes of pesticides (pyrethroids and spinosads) have been shown to be 
less effective in controlling insects at higher temperatures.25 Reduction in the negative economic and 
environmental impacts of a trend for increased pesticide loads will require development of alternative 
non-chemical weed, insect, and disease-control strategies, as well as improved monitoring and rapid-
response plans for targeted control of new weeds or pests before they become widespread. 

 
Adaptation Strategies 

 
Below are selected features and factors adaptability of vegetables to climate change, and approaches and 
measures that may enhance adaptation of vegetable production to CC: 

o Selection of resilient to climate varieties of vegetables, i.e., frost, heat and drought resistant varieties. 

o Use of sustainable cultivation techniques such as no-till cultivation, drip irrigation. 

o Changing planting and harvest date can be an effective, low-cost option to take advantage of a longer 
growing season or to avoid crop exposure to adverse climate (e.g., high temperature stress, low rainfall).  

o Use of anti-hail rockets. 

o Implement IPM. Those farmers who make the best use of basic integrated pest management (IPM), 
such as field monitoring, pest forecasting, recordkeeping, and choosing economically and 
environmentally sound control measures, are more likely to be successful in dealing with the effects of 
climate change. Adaptive management is likely to require increased investment in agricultural 
consultants and skilled employees by farms, as well as applied research and extension programs by 
universities. 

o Adapted timing of sowing and harvesting. Modifying the timing of sowing and harvesting can make use 
of better soil moisture conditions. Soil carbon storage can be increased as a result of higher yields. 
Adjusting cultivation timing to changed climatic regimes improves the quality of the yields.  

 
Below are selected findings and conclusions from the survey carried out by the CARD team among farmers 
and other stakeholders in different regions of Armenia. The survey was to understand Armenian farmer's 
views and actions on farming under the changing climate.  

 The results of survey show, that the farmers are mainly facing extreme weather events or changes in 
the climate that have affected their farms in the last five years. Farmers are mostly aware of the risks 
on their production associated with climate change, but there is a need to properly communicate and 
train them about the risks and potential impacts. Current adaptation practices mentioned by the 
participants are mainly based on traditional measures. Below are the main practices used by farmers: 

 Most adaptation strategies which require financial investments are only applied by a few producers.  

 Some of the farmers are already familiar with reduced tillage and no-Till technique.  

 Very small part of farmers is familiar with Integrated Pest Management strategies. Fertilizers and 

                                                            
25 Responding to Climate Change in New York State – Chapter 7: Agriculture. 2010. Authors: David Wolfe, Jonathan Comstock, Alan 
Lakso, Larry Chase, William Fry, Curt Petzoldt, Robin Leichenko, Peter Vancura.  
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pesticides applied by farmers are either bad quality or too expensive.  

 Some other adaptation strategies mentioned by the participants such as anti-hail activities or the use 
of weather forecast information are hardly applied for various reasons. In some regions, anti-hail 
activities are provided by the government.  

 It was striking that many of the adaptation strategies applied by farmers often are intended for a 
“wrong” climate change impact. It seems that the selection of adaptation measures is not effective 
and not well targeted to minimize risks and impact of hazards. The strategies often are rather reactive, 
not proactive of preventive. Instead of creating favorable conditions or implementing preventive 
activities to minimize the impact of expected climate risks and hazards, current adaptation strategies 
are rather focused on minimizing and coping with the consequences already caused by these risks. 
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5.2 FRUITS 

 
 
Economic factors and significance 

 
 Fruits accounted for 10.3% of 

total agricultural GDP, in 2019.  
 Fruit area – 43,400 ha, and 

production volume – 290,600 t, in 
2019. 

 Fruit and berry production are the 
most profitable plant sub-sector. 

 Armenia is a net exporter of fruits. 
Fruit export was 101,700 t, with 
$32M value in 2019.  

 (Average) fruit productivity – 5.5 
t/ha, is low compared to the 
World and West Europe, but 
higher than East Europe average 
indicators. 

 Fruit production plays a key role 
for food processing – fruit canneries. Fruits and vegetables processing - about 
69 enterprises. The total annual production capacity of processing is about 
250,000 t.  

 Food processing and beverage producers together employ about 22,000 
people, of which 7,000 are employed in beverage production.  

 The value of food processing and beverages together represent around 50% of 
total manufacturing sector. 

 
 
Social factors and significance 

 
 Fruit production is a key employer of rural population, and an important source of rural household income.  
 Fruit cultivation is an important contributor of rural landscape development/degradation. 
 Fruit and berry production provides opportunities for promoting agri-tourism in communities. For instance, 

several berry festivals in Lori and Syunik marzes. 
 Self-sufficiency in fruits is 104%, i.e., fruit production is more than consumption. 
 Improper use of fertilizers and pesticides causes food safety problems (due to a high amount of pesticides 

in and on fruits). 
 
Environmental factors and significance 

 
 Ecosystems and biodiversity are affected by unsustainable agricultural practices such as improper use of 

synthetic fertilizers and pesticides.  
 Unsustainable use of fertilizers and pesticides causes soil and water pollution and degradation.    
 Due to lack of knowledge, the fight against pests and diseases is not effective, and they are widespread in 

orchards and greenhouses.  
 The use of old, outdated agricultural machinery with high fuel consumption and high air pollution.  
 More than 80% of perennial crops are irrigated and are based in Ararat, Armavir, Vayots Dzor and Aragatsotn 

provinces. More than 91% of these farmers had size of less than 1ha. There are a few largest-scale 
commercial orchards reaching up to 200 ha.26 

                                                            
26 K. Turtoy, H. Davtyan, Perennial crops in Armenia, FAO, 2019.   

 

Table 5. Fruit yield, 
comparison, 2019, t/ha 

Switzerland 35 
West. Europe 35 

World 6.76 
EU (27) - 

Armenia 5.52 
East. Europe 1.4 

Tonga  0.3 

 
Figure 8. Fruits 
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Geographic and spatial dimension 

 
 Due to the history and the range of soil-climatic conditions of Armenia, the fruit production is rich and 

diverse. The range in altitude of the country and variety of soil-climatic conditions have created conditions 
for the production of different kinds of fruits such as apple, peach, apricot, plum, cherry, walnut, etc.  

 More than 80% of perennial crops are irrigated and are based in Ararat, Armavir, Vayots Dzor, and 
Aragatsotn Marzes. 

 Climate change and increased temperature may negatively affect the production of berries (strawberries, 
raspberries) in lowlands, and make farmers to move the production of berries to highlands. 

 
 
Apricot  

 
Apricot in Armenia has been cultivated since ancient times, and is believed to originate in Armenia. Several 
apricot varieties are grown in Armenia, with two varieties - Yerevani and Sateni – being the most commonly 
grown varieties. The share of Yerevani in Ararat and Armavir Marzes is about 85% of all orchards. Yerevani is 
one of the most important and indigenous Armenian varieties, and is often used as a symbol of Armenia. 
Yerevani variety also known among local population as Shalakh - named after its distinctive pineapple aroma, 
is famous for its balance of sugar and tartness, and has a juicy and creamy texture. It is well-adapted to the 
country’s arid climate and has almost constant high yields.27 

The two main hazards that damage apricot production are: (i) late frosts and rains, and (ii) hail.  

Apricot orchards are mostly located at 700-1000m above sea level and the florescence of the trees often 
coincides with the late frosts and rains, which brings to a loss of about 50% of total potential harvest. Most 
popular method in Armenia used for fighting against frost is the fumigation of trees. This method is applied 
countrywide, yet it is not very effective and efficient. Other more effective modern tools and means may be 
applied, including modern agrotechnical devices such as “Frostbusters” working on LPG. 

Late spring hails also cause significant damage to apricot production. Hail damages or tears down young fruits 
from the trees. The preventive method against hails is the usage of anti-hail systems. Now modern anti-hail 
suppression systems disrupt the formation of hailstones with nature friendly sound waves. Anti-hail nets also 
are effective, though expensive, means for protection against hail. 

It is estimated that apricot production in Armenia suffers from 20-25% loss of harvest during the high season. 
This loss is caused by various reasons related to the fact that most apricot orchards are harvested at the same 
time (in a short period). This simultaneous harvest of a large number of mostly small orchards causes logistics 
problems such as low availability of transportation means, and labor force. The diversification of apricot 
varieties with different harvesting seasons could potentially help to address these challenges. At the same 
time diversification of high harvesting season may help farmers to get better price for their produce by avoid 
from oversupply of fruits in a short season.  

Farmers supply the market with fresh apricots starting from late May, June, July, and very small quantities in 
August and September. In this context, it is interesting to note due to geographical location and that, in some 
regions of Armenia there are different high seasons. For instance, in Meghri region in the Southern Armenia 
apricots ripen in late May, while in Gegharkunik and Lori provinces apricots ripen in August-September, when 
in Ararat valley the harvesting is over (see figure 9). 

 

                                                            
27 Apricot Value Chain in Armenia, Shen NGO, 2012. 
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Figure 9. Apricot sub-sector 
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Apple 

 
Apples are one of the most widely 
cultivated fruits in Armenia and are 
grown in almost all regions of the 
country. Some varieties of apples could 
provide good growth and yield even on 
2200 m and higher above sea-level.   
However, the cultivation of apples for 
industrial use is focused only in certain 
regions, where 65-70% of total 
production takes place. These major 
areas are Aragatsotn with 20-25%, and 
Kotayk with 25-30%.  
Apples are also important in terms of 
food security, having in mind that it is 
the only fruit that is available 
throughout the year, and it is easy and 
not-expensive to store it. Farmers may 
store apples in cool basements and the 
storage rooms in their own houses. There are some varieties that are perishable and are sold to processing 
plants straight after the harvest, while some are stored in commercial storages to be sold during the winter 
months at a premium price. There is almost no export of apples (a small amount of apples is exported to 
Georgia). The most common varieties of apples cultivated in Armenia are Golden Delicious, Starkrimson, Red 
Delicious, Jonathan, Idared, Jonagold, Melba, Melrose, Reinette Simirenco.  

 
Peach 

 
Industrial production of peaches is 
concentrated in the Ararat valley, in 
the lowlands of pre-mountainous 
region – in Vayots Dzor, Meghri and 
Noyemberyan regions. The 
Production volume of peach in 2020 
was 53.5 thousand tons. 
Peaches bloom later than apricots 
and, therefore, often avoid early 
spring frosts. The most common 
varieties of peach cultivated in 
Armenia are: Zafrani, Zolotoy 
Ubiley, Laureat, Limoni, Naringi.  
Peaches are also important for food 
security and economy. The volume 
of peach exports increased by 2.5 
times in the period 2016-2020 from 
6,600 tons (in 2016) to 15,300 tons 
(in 2020). Virtually all peach export 
is destined to the Russian market. Armenian peaches account for a very small share of the Russian market 
(less than 1%) but are competitively priced and have a good reputation. There is considerable potential to 
expand peach exports in response to growing Russian demand for both fresh and processed peaches. 
Increased production is needed to respond to this demand, together with an increase in processing capacity. 

 
 

 
Figure 10. Apple sub-sector 

 
Figure 11. Peach sub-sector 
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Plum 

 
Plums are among the most common 
and important stone fruits in 
Armenia.  With the right selection of 
a fruit variety, plum may be 
cultivated in almost all regions of 
the country. The most common 
varieties of plum cultivated in 
Armenia are: Alibukhari, Anna 
Shpet, Persikovaya.  
In 2020, the production volume of 
plum was 25,000 tons. The export 
of plums is small, but dynamically 
growing. The volume of exports 
increased from 800 tons in 2016 to 
7,800 tons in 2020. All plum exports 
are sold in Russia, a large and 
rapidly growing market. As in the 
case of other fruits and vegetables, 
the share of Armenian plum in the 
Russian is still very small, but it is competitively priced and has a good reputation. There is practically unlimited 
potential to expand plum production and exports of both fresh and processed plums. 
 
Hazards and risks – vulnerability (i.e., exposure, sensitivity, and adaptive capacity) 

 
Below is a brief overview of exposure and sensitivity of fruit production to main climate related risks and 
hazards: 

o Frost: High risk. Frosts take place in lowlands where cold and warm air flows meet, on average 2-3 times 
a year. Lowland regions are the main area for fruit and berry production, i.e., Ararat Valley and its pre-
mountainous areas, Tavush, and Syunik lowlands, on average three times per year. 

o Hail damage: High risk and high vulnerability. Every year in Armenia, hail damages 10-15% of orchards, 
in some instances causing up to 80-100% of harvest loss. The fruits and vegetables damaged by hail lose 
significantly its marketability and, hence, the market price. In addition, the recovery of orchards 
damaged from hail require time (1-2 years) and considerable investments and works (extra pruning, 
fertilization, other agri-technical works). 

o Floods: Low risk. 

o High winds: High risk. Damages from strong winds are especially significant in horticulture. The most 
common feature of wind damage is the drop of fruit, but trees may often also lose a part of their leaves 
and blossom by the direct effect of the wind. Hot winds cause flowers, leaves drying and fruits dry and 
crack. 

o Drought: Ararat Valley (Ararat, Armavir, and Aragatsotn provinces) are especially vulnerable to droughts. 

o Heat stress: Temperature related impacts expected to be particularly severe in Ararat Valley. On positive 
side, Ararat Valley may become favorable for production of sub-tropical fruits (figs, pomegranates, 
dates). There will be also a shift the time of harvesting seasons. 

o Pests and diseases: Increased temperatures and changes in precipitation patterns lead to the increased 
incidences of diseases, pests and weeds, as well as emergence of new types of pests. Climate change 
will also lead to changes in geographical distribution of pests and diseases. 

 

 
Figure 12. Plum sub-sector 
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Below are selected findings and conclusions from the survey carried out by the CARD team among farmers 
and other stakeholders in different regions of Armenia. The survey was to understand Armenian farmer's 
views and actions on farming under the changing climate.  

 The results of survey show, that the farmers are mainly facing extreme weather events or changes in 
the climate that have affected their farms in the last five years. Farmers are mostly aware of the risks 
on their production associated with climate change, but there is a need to properly communicate and 
train them about the risks and potential impacts. Current adaptation practices mentioned by the 
participants are mainly based on traditional measures. Below are the main practices used by farmers: 

 Most adaptation strategies which require financial investments are only applied by a few producers.  

 Some of the farmers are already familiar with reduced tillage and no-Till technique.  

 Very small part of farmers is familiar with Integrated Pest Management strategies. Fertilizers and 
pesticides applied by farmers are either bad quality or too expensive.  

 Some other adaptation strategies mentioned by the participants such as anti-hail activities or the use 
of weather forecast information are hardly applied for various reasons. In some regions, anti-hail 
activities are provided by the government.  

It was striking that many of the adaptation strategies applied by farmers often are intended for a “wrong” 
climate change impact. It seems that the selection of adaptation measures is not effective and not well 
targeted to minimize risks and impact of hazards. The strategies often are rather reactive, not proactive of 
preventive. Instead of creating favorable conditions or implementing preventive activities to minimize the 
impact of expected climate risks and hazards, current adaptation strategies are rather focused on minimizing 
and coping with the consequences already caused by these risks.  
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Note on horticulture in Meghri region 

 

As noted in the CRVA methodology section, climate vulnerability is linked not only to a crop or animal species 
but also to a specific geographical location and context. Thus, in addition to viewing the vulnerability from the 
angle of crops it is important that a CRVA as well as climate an adaptation strategy is viewed from the 
geographical and spatial angle. To this end, the discussion below provides a brief overview of peculiarities of 
the uniquely distinctive Meghri region of Syunik, with climate related issues. 

 

  

 
Figure 13. Syunik province and its communities 
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Meghri brief features 

Meghri is a remote region in Syunik province in the south od Armenia. It has a strategic location since it borders 
with the Iran, and is a key point in Armenia’s North-South Road Corridor. Meghri is relatively far from markets 
and retail chains of the Yerevan. The distance to Yerevan is around 375 km, and it takes 7-8 hours of travel by 
car and considerably longer by truck. 

 

 

 

As of January 1, 2020, Meghri population was 10,535, of 
whom 8.609 people lived in cities of Meghri and Agarak, 
and the rest - in small rural communities. Most of the 
region’s population (95%) lives in lowlands at the 
altitude of 600-900 m above sea level, and only 2% of 
the population lives villages in highlands at over 1,200 
m above sea, and 3% in middle-land at 900-1,200 m 
above sea. There are two villages in the highland 
Tashtum and Lichq. See details of population 
distribution in the table 6. 

 

 

 

 

                                                            
28 Source: ARMSTAT. Syunik marz in numbers, 2020 https://www.armstat.am/am/?nid=814  

Table 6. Meghri population (by community altitude)28 

 Population as 
of Jan 1, 2020 

Altitude of the 
community 

c. Meghri 4,487 Lowland 

c. Agarak 4,122 Lowland 

v. Alvanq 255 Lowland 

v. Gudemnis 35 Middle-land 

v. Lahvaz 556 Lowland 

v. Lichq 117 Highland 

v. Karchevan 218 Lowland 

v. Kuris 34 Middle-land 

v. Nrnadzor 128 Lowland 

v. Shvanidzor 241 Lowland 

v. Vahravar 30 Middle-land 

v. Vardanidzor  156 Middle-land 

v. Aygedzor 0 Middle-land 

v. Tkhkut 53 Middle-land 

v. Tashtun 103 Highland 

 
Figure 14. Meghri region and its communities 

https://www.armstat.am/am/?nid=814
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Meghri region has distinctive climate and ecosystem. It is mountainous area with lowland part along the river 
Araks. The lowland of Meghri (600-900 m above sea level) is the warmest area of Armenia with dry, sub-
tropical climate suitable for cultivating sub-tropical fruits such as figs, pomegranate, persimmon, nectarine, 
kiwi, orange, pistachio nuts, and olives. Meghri has a high reputation and a producer and supplier of quality 
sub-tropical fruits in Armenia (both fresh and processed), including: 

 Fresh figs, persimmons, peaches, pomegranates, cornelian cherries, and grapes 

 Dried figs, persimmons, and peaches 

 Canned fruits and vegetables, including jams, marmalades, juices 

Fruits and vegetables are process in the fruit/vegetable canning manufactory operating in Meghri city since 
Soviet times, which sources fresh produce from farmers in the region for making jams, marmalades, juices, 
and other canned products. 

In addition to horticulture, it is important to note that mineral mining industry is an important part of the 
economy in the Meghri region. Many people of the region are employed in several mining plants in the region, 
it is a main source of income to a large segment of population.29   

The proximity to Meghri to the border with Iran provides business and trade opportunities for residents of the 
Meghri region, including: (a) possibility of trade with Iranian farmers/traders from bordering communities; (b) 
employment in the customs service at the Armenia-Iran border crossing point (BCP); (c) possibility of 
employment and doing business in the free economic zone (FEZ) opened near Armenia-Iran border.  

Another important factor affecting the economic life of the Meghri region is the present of Russian military 
base (border guards) near the border between Armenia and Iran. Many residents of the Meghri region work 
in the military base, and supply various products and services to the military unit. 

 

Horticulture in Meghri.  

Horticulture has been a traditional activity in Meghri. During Soviet 
period Megri supplied sub-tropical fruits (fig, pomegranate, peach, 
persimmon, cornelian cherries, grapes) to consumers in urban 
areas and to food processing (canning) manufactories in Meghri 
and other cities. It is important to note that both urban and rural 
population of Meghri region are engaged in horticulture.  

There is 1,100 ha agricultural land in Maghri region (according to Agricultural Census 2014), of which about 
880 ha is under private ownership. Orchard area in Maeghi is estimated to be in the range of 300-600 ha (table 
8). According to expert estimation, the orchard area in Maghri region may be increased at least by two times. 
The production, processing and marketing of fruits in Meghri suffered a severe decline after the break-up of 
the Soviet kolkhoz and Sovkhoz system of horticulture farming. Large professionally run kolkhoz orchards and 
farms were distributed among a large number of rural dwellers, non-professional smallholders, with all the 
consequences of non-professional farming. At present the structure of horticulture in Meghri has the 
following features (see table 7 and 8): 

o There are just over 1,800 farmers in the Meghri region. 

o Most of the orchard owners are natural persons with small-size orchards; there are only a few legal 
entities that have large orchards. 

o Over 70% of orchards are under 1 ha in size, and about 70% of farmers own orchards with less than 
0.1 ha. The same structure applies in the grape production sub-sector.   

o There are about two dozen of farmers with orchard size in the range of 1-3 ha, about 10 farmers with 
orchard size of 3-5 ha, and 5 farmers with orchard size of over 5ha.  

                                                            
29 The mining plants include: (i) Agarak copper-molybdenum plant (producing copper and molybdenum concentrate), (ii) Two gold 
mining companies near the Vardanidzor village (producing gold concentrate); (iii) Copper mining unit in Lichq village. 

Table 7. Farmer engagement in Meghri 

 Farmers Area, ha 

Pomegranate 1,210 154 

Persimmon 1,240 104 

Figs 1,082 77 
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o The practice of renting out land for horticulture is not common in Meghri region.30 According to the 
Agricultural Census, as of October 2014, the land area rented out in Meghri for agricultural purposes 
was 218 ha, of which only 7 ha was rented for crop cultivation, and 211 ha – for pasture. This data 
does not include areas of rented backyards of households.   

 

Table 8. Structure of orchards and vineyards of Meghri region, ha31 

 TOTAL < 0.1  0.1-
0.19  

0.2-
0.49  

0.5-
0.99 

1- 
1.99 

2-
2.99 

3- 
4.99 

5- 
9.99 

10-
19.99 

 ORCHARDS 

Number of entities 1,787 1,212 239 240 64 18 1 9 4 1 

Orchard area, ha 261 ha 40․26 33․15 70․63 39․22 20․93 2․1 28․57 16․12 10․02 

 VINEYARDS 

Number of entities 569 408 58 79 20 4 0 0 0 0 

Orchard area, ha 49 ha 9 7․09 18․63 11․25 3․43 0 0 0 0 

 

The data on the volume of fruit production in Meghri needs verification, but based on data from various 
sources, Meghri region produces around 2,300-2,500 tons of sub-tropical fruits annually. Of this amount 
Meghri region markets around 1,150-1,250 tons of sub-tropical fruits taking into account that the majority of 
fruit producers are, in effect, households and not commercial farmers, and they market not more than 50%32 
of their production. In addition to subtropical fruits, Meghri markets also other fruits and nuts such as apples, 
pears, plums, walnuts. 

The table 9 below represents IFAD (International Fund for Agricultural Development) estimation33 about the 
yield level in Meghri horticulture.  

Table 9. Potential average yield in irrigated lands of the Meghri region  
 Maximum yield given 

full irrigation of land 
(t/ha)  

Long -term yield, t/ha 
In case of full 

irrigation 
In case of insufficient 

irrigation 

Pomegranate 23 11.5 6.1 

Fig 18 9.5 4.7 

Persimmon 26 13.8 7.2 

Grape34 15 6.5 3.5 

Stone fruits (apricot, peach) 21 9.7 4.2 

Prune fruits (apples, pears, plums) 22.5 10.5 5.3 

Walnut 7 3.8 2.5 

 

Irrigation system and practices in Meghri region. As indicated by an IFAD study, the proximity to the river Araks 
makes it easy to get irrigation for lowland orchards of Meghri region. As of 2015, irrigated land area in Meghri 
lowlands was about 800 ha, of which 287 ha (36%) was fully irrigated, while the remaining part of land was 
either insufficiently/partially irrigated or non-irrigated (figure 15).35    

                                                            
30 Source: ARMSTAT. Agricultural census, 2014, data for Syunik marz, table 1.8. http://www.armstat.am/am/?nid=82&id=1853.  
31 Source: ARMSTAT. Agricultural census, 2014, data for Syunik marz. http://www.armstat.am/am/?nid=82&id=1853. 
32 Source: ARMSTAT. Ralization of Agricultural Products by Households. Annual reports. 
https://www.armstat.am/file/article/iracum_2020.pdf The realization of agricultural produce by households in Syunik varies between 
33-50%, i.e., households market up to 50% of their produce. Taking into account that realization of fruits I shigher in Maghri due to a 
long tradition among Meghri households to market their sub-tropical fruits, this paper uses 50% realization rate for Meghri region.   
33 IFAD. The study was carried out in the framework of the Markets for Meghri (M4M) project, financed by the Swiss Development 
Cooperation (SDC)). The Project was implemented by the Center for Agriculture and Rural Development (CARD), in cooperation with 
the HELVETAS Swiss Intercooperation.  
34 Grape yield in Syuniq marz, particularly in Meghri, is 3-4 times lower than the yield in Ararat Valley.  
35 The data was collected by IFAD under the Markets for Meghri (M4M) project.   

http://www.armstat.am/am/?nid=82&id=1853
http://www.armstat.am/am/?nid=82&id=1853
https://www.armstat.am/file/article/iracum_2020.pdf
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The irrigation system in Meghri has been enhanced with the 
support of international partners, including IFAD  and Swiss 
Development Cooperation (SDC), Global Environmental 
Fund (GEF), including activities under the markets for Meghri 
(M4M) project financed by SDC.36 The project planned to 
ensure full irrigation in 204 ha partially irrigated and 86 non-
irrigated land in lowland communities of Meghri.   

To achieve high yield and proper orchard and tree 
management, it is important, in parallel to improvement of 
irrigation system, to give due consideration to the use of 
efficient irrigation practices, such as drip irrigation (i.e. how 
and when to irrigate trees?). Drip irrigation may be 
particularly effective in Meghri having in mind the warm 
climate in the region. Drip irrigation is not yet widely applied 
in Meghri region, though a number of commercial orchards 
started to use drip irrigation.  

 
Exposure and sensitivity to climate   
The region of Meghri is exposed to a variety of natural hazards – earthquakes, landslides, hail storms, frost, 
droughts, strong winds and floods – which threaten the communities and cause a considerable damage to 
their livelihoods and thus are a constant set-back of development efforts in the region. 
Due to its geographical characteristics, landslides are a common phenomenon causing a considerable damage 
to the infrastructure (e.g., irrigation system, drinking water pipelines, and roads), but do not cause much harm 
to the horticulture production. Mud and debris flows are also typical in the region; 75% of mud flows occur in 
areas at the altitude between 1800 and 2000 meters.  

The number of days with temperatures above zero degrees Celsius is more than 250 in the towns of Meghri 
and Agarak, about 160 in the Araks riverside villages, and between 189 and 220 days in the central and 
northern regions. The amount of precipitation in the Araks riverside communities is about 300 mm 
respectively between 400 and 700mm for the other communities. On average, four hailstorms are annually 
registered in the central and northern regions respectively two in the south which can cause considerable 
damage to the horticulture production. In the Araks riverside area, the annual duration of a dry period is less 
than 60 days; in the area of the central and northern regions less than 30 days. The annual number of dry 
wind days in the Araks riverside area is about 80 and less than 40 days in the central and northern regions. 
Strong winds (east-west, south-north and northwest-southeast) frequently occur from February to June; 
however, they normally do not cause harm to the horticulture production. 

According to the community members (interviewed and surveyed), the following natural hazards, ranked 
according to their severity, are the most common in the Meghri region: 

Meghri - Central and northern area 

 Frosts occur in April once in about two-year time, causing severe damage; about 55% of the 
households are affected.  

 Hail storms occur twice a year with mid-level severity and do the most damage in May and June. About 
40% of households are affected.  

 Droughts occur once in 2-3 year during May, June, July and August. The impact is rather weak and 
about 30% of households are affected.  

Meghri - Araks riverside area 

 Frosts occur once in two years during January, March and April and can cause significant damage to 
the horticulture production; 60-70% of households are affected.  

                                                            
36 Markets for Meghri (M4M) project, financed by the Swiss Development Cooperation (SDC)). The Project was implemented by the 
Center for Agriculture and Rural Development (CARD), in cooperation with the HELVETAS Swiss Intercooperation. IFAD investment is 
planned to be around $750,000. The improved irrigation system will benefit 470 households 

 
Figure 15. Land irrigation status in lowland area of 
Meghri region  

 

Fully irrigated, 
36%

Partially 
irrigated, 

25%

Non-irrigated, 
39%
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 Hail storms occur every year during May and August; they are of medium intensity and cause damage 
to about 40% of households’ orchards.  

 Droughts are typically not severe and occur once in two years. They mostly occur during July, August 
and September. 40 –50% of households suffer from this natural hazard.  

 Floods are not heavy; they occur on average once in two years, mainly between May and June. 30% 
of the households are affected by these floods.  

 

Adaptation Strategies 

 
Current adaptation strategies applied by the population in order to minimize the consequences of natural 
hazards are based on traditions and practical experience of farmers. These are:  

 intense irrigation (against frosts and droughts)  

 deep pruning, fertilization (after frosts and hailstorms)  

 heating through fuming/smoking and the use of meteorological forecasts (against frosts) 

 hoeing, fruit thinning and mulching (against droughts) 

 construction of bank protecting layers and the planting of field and bank protecting trees (against 
floods). 

However, to adopt and apply effective climate adaptation, communities and farmers will need to use better 
modern methods, technologies, and practices, for which there is a need for significant investments in 
infrastructure and technologies, as well as institutional and human capacity building. 

 Below are selected features and factors adaptability of fruits to climate change, and approaches and 
measures that may enhance adaptation of fruit production to CC:  

o Selection of resilient to climate varieties of fruit, i.e., frost, heat and drought resistant varieties. 

o Use of sustainable cultivation techniques such as drip irrigation. 

o Use of anti-hail nets 

o Use of anti-frost tools and measures, such as heaters, wind machines, water-based frost protection 
systems. There is no wide use of modern methods and tools to fight against late frosts, such as the use 
of agrotechnical devices such as Frostbusters working on LPG. It is more effective and efficient 
compared to the most popular method used in Armenia for fighting against frost - fumigating trees. 
Although the method of fumigating trees is applied countrywide, yet it is not very efficient. 

o Use of information delivery/extension systems. Examples of an information delivery/extension system 
might include delivery of real-time local weather data for better integrated pest management (IPM) 
monitoring of potential invasives. Improved delivery of state-of-the-art weather forecasts will be 
needed to prepare growers for extreme weather events and can be used for various farm management 
decision tools. Organic farmers may face particular challenges due to climate change since they rely 
heavily on cultural practices and biological control to manage pests, and will have fewer options for 
rapid response to new pests. On the other hand, these systems may, in some cases, have increased 
natural resilience (e.g., more natural predators). because of their inherent crop and biological diversity. 

o Climate change adaptation may require significant capital investment to ensure survival of agricultural 
businesses or to take advantage of new opportunities. Examples include new irrigation or drainage 
systems, new planting or harvesting equipment for new varieties, new crop storage facilities, new 
equipment to allow more timely management. The challenge will be strategic investment in relation to 
the timing and magnitude of climate change. 

o Financial Assistance. Examples of financial assistance include low-cost loans and State and federal cost-
share programs for adaptation investments. Many aspects of adaptation are potentially expensive even 
when solutions are clearly available, such as capital investments for new water management systems.  
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5.3 GRAPE 

 
Economic factors and significance 

 
 Grape accounted for 4.5% of total 

agricultural GDP, in 2019.  

 Grape area – 16,500 ha, and 
production volume – 217,500 t, in 
2019. 

 Armenia is a net exporter of 
grapes, though grape export is 
insignificant 15,700 t, in 2019.37  

 (Average) grape productivity – 
14.6 t/ha, is high compared to the 
World and West Europe 
indicators. Note that for wine 
production, high grape yield is not 
desirable. In the EU, for instance, 
there are limits to the grape yield 
per ha.  

 About 2/3 of grapes are produced 
for wine and brandy, i.e., not for 
direct consumption as table grape.38 

 Grape production plays a key role for food processing – alcoholic beverage 
producers, particularly, brandy (Armenian cognac) and wine producers. Fruits 
and vegetables processing - about 69 enterprises. The total annual production 
capacity of processing is about 250,000 t. Brandy sectors has been traditionally 
one of leading exporters from Armenia to foreign markets. In addition, in the 
last decade winemaking also has been dynamically growing in Armenia and 
entering into international markets. Grape, brandy and wine production are 
important locomotives of Armenia’s agriculture development, and provide 
important income opportunities for rural communities engaged in viticulture 
and winemaking. 

 Food processing and beverage producers together employ about 22,000 people, of which about 7,000 are 
employed in beverage production sub-sector.  

 The value of food processing and beverages together represent around 50% of total manufacturing sector.  

 
Social factors and significance 

 
 Grape production is a key employer of rural population, and an important source of rural household income.  

 Grape cultivation is an important contributor of rural landscape development/degradation. 

 Grape production provides opportunities for promoting national culture and agri-tourism in communities. 
For instance, wine festivals in Vayots Dzor province (Areni wine festival) and Yerevan (Yerevan Wine Days). 
Viticulture has great importance in terms of agritourism.   

 Self-sufficiency in grapes is 103.6%, i.e., the volume of grape production exceeds domestic consumption. 

 
 

                                                            
37 ARMSTAT: ArmStatBank/ Economy and finances/ Agriculture, forestry and fishing/ Livestock by marzes, types and years. 
38 Source: FAOSTAT, http://www.fao.org/faostat/en/#data/GV . 

 

Table 10. Grape yield, 
comparison, 2019, t/ha 

China, Taiwan 32.64 
Armenia 14.6 

World 11.13 
EU (27) 7.66 

West. Europe 7.66 
East. Europe 6.5 

Philippines 0.55 

 
Figure 16. Grape sub-sector 

http://www.fao.org/faostat/en/#data/GV


 40 

Environmental factors and significance 

 
 Ecosystems and biodiversity are affected by unsustainable agricultural practices such as improper use of 

synthetic fertilizers and pesticides.  

 Unsustainable use of fertilizers and pesticides causes soil and water pollution and degradation.    

 Due to lack of knowledge, the fight against pests and diseases is not effective, and they are widespread in 
orchards and greenhouses.  

 The use of old, outdated agricultural machinery with high fuel consumption and high air pollution.  

 More than 80% of perennial crops are irrigated and are based in Ararat, Armavir, Vayots Dzor and Aragatsotn 
provinces. More than 91% of these farmers have size of less than 1 ha. There are a few largest-scale 
commercial orchards reaching up to 200 ha. 

 
Geographic and spatial dimension 

 
 More than 80% of vineyards are irrigated and are based in Ararat, Armavir, Vayots Dzor, and Aragatsotn 

Marzes. Grape is demanding in light and warm climate conditions. The temperatures from April to 
September are crucial for reaching good development of the vine and ripening of the fruits. When 
temperatures are below 10 °C, vines are dormant. The optimum temperature is between 25 and 30 °C. 
Sandy or sandy to loam light soils are most desirable. 
Alkaline soils must be avoided.  
Good drainage is very important. In most regions, vines are grafted on rootstocks that are carefully selected 
depending on the characteristics of the soil (and on resistance to phylloxera) in order to control 
development of the vine. The main table grape varieties cultivated in Armenia are: Vardaguin Yerevani, 
Deghin Yerevani, Shahumiani, Itsaptuk, Vani, Hayrenik, Hayastan, etc. The main technical varieties for wine 
production are: Kakhet, Kangun, Rkatsiteli, Meghrabuyr, Haghtanak, Karmrahyut, Lalvari, Bananc, Charenci, 
etc.39  

 Climate change will affect grape production in Armenia, but will not change key features and/or factors. For 
instance, in the Ararat Valley winter temperatures will continue to be low (up to -16oC), which requires 
winterizing grapevines via covered with soil, and the grapevine formation system to be low-trunk or no-
trunk. In pre-mountainous regions early maturing and/or super-early-maturing grape varieties will be 
suitable. North-eastern regions of Armenia are favorable for growing grape varieties for dessert wines. In 
the southern (Meghri) region, with frequent frosts, grapevines are formed with high trunk system. The 
increase of temperature may allow growing grapevine with even higher trunks (6-8 rings).    

 The largest decline in the grape yields 
will be recorded in the Ararat Valley - 
by 20%. The projected climate change 
will further aggravate food security 
risks in Armenia․ Note that the grape 
yield in Vayots Dzor will increase due 
to climate change impact in Armenia. This is good for table grapes, but not for wine grapes, because 
winemaking standards require wine grape yield to be not more than a specific volume.  

 

Hazards and risks – vulnerability (i.e., exposure, sensitivity, and adaptability) 

 
 Exposure and sensitivity of vegetable production related to climate is as follows: 

o Frost: High risk. Lowland regions are the main area for fruit and berry production, i.e. Ararat Valley and 
its pre-mountainous areas, Tavush, and Syunik lowlands, on average three times per year. Early and late 
spring frosts (damaging saplings, flowers with negative temperature) cause serious damages to grape 

                                                            
39 The main grape varieties common in Armenia, Yerevan 2015. 
40 Source: Armenia Forth NCCC.  

Table 11. Projected changes in grape yield levels, by marzes (%)40 

 2030 2040 2050 2060 

Armavir  -5 -9.3 -12.5 -19.7 

Vayots Dzor  5.3 9.1 10 11.8 

Ararat  -3.7 -5.6 -10.4 -14.8 
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production in Armenia. In some areas there may be also early fall frosts damaging grape. 

o Hail damage: High risk and high vulnerability. Every year in Armenia, hail damages 10-15% of orchards, 
in some instances causing up to 80-100% of harvest loss. The recovery of damaged orchards require 
time (1-2 years) and considerable investments and works (extra pruning, fertilization, other agri-
technical works). Grape production is vulnerable to hail in Tavush and and Vayots Dzor marzes. 

o Floods: Grape production is vulnerable to flood in Tavush and and Vayots Dzor marzes. 

o High winds: High risk. Hot winds cause flowers, leaves drying and fruits dry and crack. In Syunik, Vayots 
Dzor, Armavir, Ararat and Aragatsotn provinces grapes are considered to suffer from hot winds. 

o Drought: Climate change will also expose vines to increased drought, either because of reduced rainfall, 
or because of higher reference evapotranspiration due to elevated temperatures. This may lead to 
lower yields, because several yield parameters are impacted by water deficits, in particular berry size 
and bud fertility. On the other hand, water deficit has a positive effect on red wine quality because 
grape skin phenolics increase. and wines develop more complex aromas during bottle ageing. For red 
wines, the general tendency under increased drought is lower yields and better quality (except 
situations of severe water stress); for white wine, not only yields can be negatively affected but quality 
can also be jeopardized. Ararat Valley (Ararat, Armavir, and Aragatsotn provinces) are especially 
vulnerable to droughts. 

o Heat stress: Temperature is the major driver of vine phenology. Increased temperature as a 
consequence of climate change leads to advanced phenology. Climate change will improve suitability in 
regions which are currently restricted by low summer temperatures (due to high latitude or elevation) 
and decrease suitability in warm and dry areas. Nevertheless, in some areas temperature related 
impacts may improve thermal conditions for grapes and lead to a yield increase in viticulture. 

o Pests and diseases: Increased temperatures and changes in precipitation patterns lead to the increased 
incidences of diseases, pests and weeds, as well as emergence of new types of pests. Climate change 
will also lead to changes in geographical distribution of pests and diseases. Until very recently, Armenia 
used to be considered immune against phylloxera because its climatic conditions were not suitable for 
the insect’s biological cycle. However, at present, Armenian viticulture sector appears to have become 
susceptible, due to climate change that made the country more vulnerable to the spread of this pest.  

 

Adaptation Strategies 

 
Below are selected features and factors adaptability of grape to climate change, and approaches and 
measures that may enhance adaptation of grape production to CC:  

o Selection of resilient to climate varieties of grape, i.e., frost, heat and drought resistant varieties, 
and enlargement of vineyards with traditional grape varieties. 

o Use of sustainable cultivation techniques such as drip irrigation. 

o Improved vineyard management practices, e.g., high density in vineyards. 

o Use of anti-hail nets 

o Use of anti-frost tools and measures, such as heaters, wind machines, water-based frost protection 
systems. 

o Later Ripening Varieties 

Now that temperatures have increased, traditional varieties may move out of the ideal ripening 
window with detrimental effects on wine quality. In this context, potential adaptation to a changing 
climate is to plant later ripening varieties.  

o Increasing Trunk Height 

Trunk height determines the distance from the soil to the grapes and can vary according to training 
systems from 30 cm to over 1 m. Maximum temperatures are higher close to the soil and the resulting 
vertical temperature gradient can be used to fine-tune the micro climate in the bunch zone through 



 42 

variations in trunk height.  

o Late Pruning  

When winter pruning is carried out late, bud break is delayed by a few days. However, differences 
tend to become smaller for subsequent phenological stages. Differences are more significant when 
pruning is carried out when the vines had 2–3 leaves, with no effect on yield or pruning weights the 
following season. This technique, however, is still experimental and long-term carry-over effects on 
vigor need to be studied. 

o Moving to Higher Altitudes 

In mountainous areas, temperature decreases by 0.65 °C per 100 m of elevation. If other vineyard 
adaptations are not adequate, and if topography permits, moving vineyards to higher altitudes can 
be an effective adaptation to a warming climate.  

o Drought Resistant Rootstocks.  

Since phylloxera reached Europe in the second half of the 19th century, most vines in the world are 
grafted on rootstocks. The use of drought resistant rootstocks to sustain yields and avoid quality losses 
from excessive water stress is a powerful and environmentally friendly adaptation to increased 
drought, and once planted do not increase production costs. 

o Soil Water Holding Capacity  

Soil water holding capacity has a major impact on vine water status. Soil water holding capacity 
depends on soil type (texture and content in coarse elements) as well as rooting depth. Under dry 
climates it makes sense to plant vineyards in soils with at least medium water holding capacity. 
Rooting depth can be promoted by through soil preparation, such as deep ripping. 

o Combination of Adaptations 

The previously mentioned changes in plant material and viticulture techniques can be progressively 
implemented. Some of them do not require major changes in viticulture management (e.g., late 
pruning), while others may involve replanting vineyards with a potential change in wine type (e.g., 
change of varieties). To a certain extent, these techniques can be combined, but further research is 
needed to assess if the delaying effect by combining several techniques is additive. Overall, depending 
on the rate of climate warming, such adaptations should be effective for decades to come, except 
maybe for already very hot wine growing areas. 
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5.4 POTATO 

 
Economic factors and significance 

 
 Potato accounted for 6.8% of 

total agricultural GDP, in 2019.  

 Potato area – 20,500 ha, and 
production volume – 404,100 t, 
in 2019. 

 Armenia is a net exporter of 
potato, and exported 17,000 t of 
potato, in 2019.  

 (Average) potato productivity – 
14.6 t/ha, is low compared to the 
World and European indicators.  

 Potato production used as a feed 
is important for the livestock 
sector. About 38% of total potato 
production (152,000 t) was used 
as animal feed in 2019.  

  

Social factors and significance 

 

 Potato production is a key employer of rural population, and an important 
source of rural household income.  

 Potato production is critical for food security. Potato is a staple product in 
consumer basket.  

 Self-sufficiency in potato is 101.1%, i.e. potato production is more than 
consumption. 

 Potato has very important role for poverty reduction, and economic and social life of communities in 
mountainous regions. Potato production provides jobs to community residents, especially women.  

 

Environmental factors and significance 

 

 Potato requires well-drained, well-aerated, porous soil with pH of 5 to 6. Fertilizer requirements are 
relatively high: for an irrigated crop - 80 to 120 kg/ha N, 50 to 80 kg/ha P and 125 to 160 kg/ha K.  

 Potato is relatively sensitive to soil water deficits. Growing potatoes involves extensive ground preparation. 
The soil needs to be harrowed until completely free of weed roots. The soil moisture content must be 
maintained at a relatively high level. For best yields, a 120- to 150-day crop requires from 500 to 700 mm of 
water. In general, water deficits in the middle to late part of the growing period tend to reduce yield more 
than those in the early part. Improved seeds had a big impact on the productivity of potato varieties in 
recent years. 

 The fragmented lands and the small size of the farms have now created difficulties for the use of crop 
rotation, while without it is impossible to solve the problems of maintaining the fertility of the lands and 
obtaining high yields. For many years, farms have been cultivating the same crops on the same land. This 
has led to soil erosion, declining fertility, and intensification of windfall. Favorable conditions are created for 
the development of weeds, diseases, pests, which in turn leads to an increase in pesticides use. 

 

 

Table 12. Potato yield, 
comparison, 2019, t/ha 

USA 50.3 
World 21.36 

EU (27) 31.82 
West. Europe 40.26 
East. Europe - 

Armenia 14.6 
Eritrea 0.6 

 
Figure 17. Potato sub-sector 
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Geographic and spatial dimension 

 

 Potato is one of the main crops for the farmers especially in mountainous regions. Around 10% of sawn 
areas is occupied by potato - 20,5 thousand hectares. The lion’s share of potato cultivation is concentrated 
in the Gegharkunik (7,995 ha sown area), Shirak (3,536.0 ha) and Lori (3,510.0) marzes. Most potato 
producers are smallholders (less than 1.4 ha size) and incomes from potato sales can help to reduce poverty 
in these marzes.  

 The Chambarak and Vardenis Region study conducted by Advanced Social Technologies also proves that 
potato production is vital for nearly all families in Gegharkunik marz. Surveys provide evidence that 92.1 
percent of households in Chambarak grow potatoes, some households sell potatoes or trade them for other 
produce, although most families grow potatoes to provide for their basic needs.41 In the RA the virus-free 
potato varieties of European production are generally cultivated. The most common varieties are: Agata, 
Impala, Marfona, Arizona, Madeleine, Arinda, Agria, Granola etc.42 

 

Hazards and risks – vulnerability (i.e., exposure, sensitivity, and adaptability) 

 

 Exposure and sensitivity of vegetable production related to climate is as follows: 

o Frost: Low risk. 

o Hail damage: High risk and high vulnerability. Shirak, Lori, Tavush, and Vayots Dzor are more vulnerable 
to hail, and potato cultivation in these regions is affected by this natural disaster. Potato fields in 
Vardenis region also significantly suffer from hail.43 

o Floods: High risk and high vulnerability. Shirak, Lori, Tavush, and Vayots Dzor are more vulnerable to 
flood, so potato cultivation in these regions considered to be affected by these natural disasters. 

o High winds: High risk. Hot winds cause flowers, leaves drying and fruits dry and crack. In Syunik, Vayots 
Dzor, Armavir, Ararat and Aragatsotn provinces grapes are considered to suffer from hot winds. 

o Drought: Sufficient soil humidity is essential for high yield of potato. During the vegetation period potato 
requires 4-6 irrigation. Consequently, droughts can lead to yield losses in all potato production regions. 
Cases, when 50% of crops were damaged because of severe droughts were more frequently observed 
in Kotayk and Gegharkunik marzes․   

o Heat stress: Optimum tuber formation takes place at 20°C. Studies have reported that potato 
productivity is expected to decline in main potato growing marzes of Armenia because of climate 
change. 

o Pests and diseases: Increased 
temperatures and changes in 
precipitation patterns lead to the 
increased incidences of diseases, 
pests and weeds, as well as 
emergence of new types of pests. 
Climate change will also lead to 
changes in geographical 
distribution of pests and diseases. 
Potato yield losses due to future warming scenarios from diseases, animal pests and weeds are 
estimated to be around 40% of attainable production, with diseases alone accounting for 21%. The 
potato crop yields will decrease by 21%, and the highest level of reduction is expected in Shirak and 
Syunik marzes. 

                                                            
41 Food Losses and waste in Armenia, FAO, 2013 
42 Potato Cultivation: a guide for farmers, FAO, 2016. 
43 “Armenia assessment of agricultural sector vulnerability to climate change and climate change adaptation: legal and institutional 
framework”, Center for Agribusiness and Rural Development (CARD), 2019. 

Table 13. Projected changes in potato yield levels, by marzes (%) 

 2030 2040 2050 2060 2070 

Gegharkunik  -3.9  -7.0  -10.0  -12.2  -14.2  

Kotayk  -4.7  -6.6  -9.5  -12.4  -15.3  

Shirak  -7.6  -10.2  -13.4  -16.2  -20.7  

Lori  -3.2  -7.3  -9.1  -11.6  -14.0  

Syunik  -4.1  -8.4  -10.4  -13.2  -17.7  
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Adaptation Strategies 

 

Below are selected features and factors adaptability of potato to climate change, and approaches and 
measures that may enhance adaptation of potato production to CC:  

o Selection of resilient to climate varieties of potato, i.e. heat stress and drought resistant varieties. 

o Smart farm and plant management techniques, e.g. smart selection of sawing date of the seed. Studies 
have suggested that the right choice of the date of sawing may increase the resilience of potatoes.  

o Use of anti-hail systems.  

o Crop diversification and rotation improve the resilience of crops and deliver a range of ecosystem 
services (efficient nutrient cycling, conservation of biodiversity and improved soil quality). A long crop 
rotation provides more resilience against climate change, ensuring environmental benefits, including 
low GHG emissions. 

o Precision farming (i.e., using on-farm modern technology) enhances the efficient use of inputs, such as 
fertilizers and pesticides, and can reduce water use and maintain soil structure. This measure requires 
investments in new machinery and the knowledge to use the new technologies. 
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5.5 FORAGE/FODDER  

 
Economic factors and significance 

 
 At present the insufficient and 

highly seasonal supply of 
forage/fodder is a critical factor 
limiting the development of the 
livestock sector in Armenia. The 
animal husbandry is highly 
dependent on grazing in both 
communities nearby and remote 
pastures.  

 The forage production is 
considered as an alternative means 
for ensuring that the cattle will 
have feedstock during the winter 
time period. 

  Reduced fodder availability in the 
winter may cause animal grazing to 
start earlier and end later, which 
can result in increased degradation 
of pastures. 

 Climate change will also create 
opportunities for new businesses 
related to fodder production for 
cattle, (e.g. the fodder 
production by hydroponics 
system), and creating drought 
resistant varieties of forage 
plants. 

 The average productivity of the 
fodder production field or 
grasslands are 4-6 t/ha.  

 Forage/fodder production 
provides seasonal employment 
for people is rural areas. 

 
Social factors and significance 

 The livestock production sector is one of the most vulnerable in terms of influencing directly to social 
condition of people living in rural areas of Armenia. Fodder scarcity will force the people to decrease the 
number of their cattle. The decreased number of cattle will force people to look for alternative sources of 
income, which may be working for other agricultural enterprises (if available), initiating other types of 
agricultural production. 

 Forage/fodder production has very important role for poverty reduction, and economic and social life of 
communities in mountainous regions, having in mind that small subsistence animal husbandry is common 
among rural households in highlands as well as lowlands.  

 Fodder production plays a key role for rural communities, especially for those which are in very remote areas 
with hard winters. These communities rely on cattle breeding as their main source of income and they 
should have well established feeding resources for winter time. 

 

 

Table 14. Forage/fodder production areas, ha 

 Fodder 
root 

crops 

Corn for 
silage 

Silage 
crops 

Annual 
grasses 

Perennial 
plants 

(current y.) 

Perennial 
plants 

(previous y.) 
Aragatsotn - 2 - 43 938 5,334 

Ararat - 3 - 1,460 452 5,045 

Armavir 1 - - 27 983 7,736 

Gegharkunik - 3 - 586 509 4,982 

Lori 126 247 32 65 311 5,030 

Kotayk - - - - 341 1,914 

Shirak 90 65 60 329 1,609 8,469 

Syunik 2 - - 7 163 4,445 

Vayots Dzor 1 2 - - 34 1,608 

Tavush - - - 47 95 450 

TOTAL 220 322 92 2,564 5,435 45,013 

 
Figure 18. Forage/fodder sub-sector: annual grasses 
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Environmental factors and significance 

 
 Reduced fodder availability in the winter may cause animal grazing to start earlier and end later, which can 

result in increased degradation of pastures. The productivity of the most valuable pastures, in the sub-alpine 
and alpine zones, will decline by 19 to 22%.  Availability of fodder resources by 2030 is projected to be 
adequate.  

 Effective forage/fodder production may help to improve grazing practices and reduce unsustainable grazing 
and pasture degradation.  

 The main crops which are used for forage production are corn, alfa-alfa, sainfoin and other types of 
leguminous plants. The mentioned crops and plants are grown mostly on arable land, but there are many 
arable lands which are turned into grasslands and people are using it for cutting the hay. These lands are 
mostly in irrigated areas. The farmers are applying traditional irrigation practices (farrow irrigation), which 
is not always very effective. 

 Fodder production is very good means of carbon sequestration from the atmosphere. At the same time 
Armenia’s alpine grasslands cover roughly 60 percent of the country’s total land area and are essential for 
its environmental and economic wellbeing. Grasslands can contribute to mitigating global warming, since 
they act as a carbon sink that capture CO2 from the atmosphere.44  

 Fodder production areas and also grass lands are playing vital role in water cycle, by capturing and the 
rainfalls and water flows and storing and infiltrating it in the ground. 

 Fodder production and grasslands also serve as a very good means for enriching the biodiversity above and 
below the ground. 

 Fodder production and grasslands are playing vital role for preserving and protecting the soil. The constant 
cover of the soil by grass is ensuring the enrichment of the soil and adding the biodiversity not only above 
the ground but also below the ground. Fodder production, especially the multi-species grasslands are 
making sure to have living roots of different depth. The roots are making the soil more porous and are 
making the soil more water absorbing and the soil is becoming well aerated and rich of necessary 
micronutrients. The fodder production and grasslands also serve as a very good means for enriching the 
biodiversity above and below the ground.45  

 Low altitude regions of Armenia, i.e., Ararat and Armavir regions, have a vast amount of intensively used 
land. These lands reached to total degradation and need to be restored. The multi-species grass type fodder 
production is the best way of restoring the land. The farmers can apply holistic approach for land restoration, 
which envisages to integrate cattle in that process, for using that are as rotational grazing pasture. The root 
system of those multi-species grass mixture is enriching the soil microbiology and increasing the soil 
aggregates, and the cattle is fertilizing the soil by their manure and urea. This technology is widely used and 
described by the Savory Institute (https://savory.global/) research materials. This approach is also tested in 
Ararat region of Armenia. 

 
Geographic and spatial dimension 

 
 The most vulnerable areas for fodder production are communities in Ararat valley, where land is used mainly 

for orchards and vegetable production. It is reasonable to restore and utilize salinized lands for fodder 
production and use them as grasslands.  

 The statistical data shows that the pre-mountainous and mountainous regions have the most of the amount 
of fodder production and grasslands. 

 

 

 

                                                            
44 Armenian Grasslands https://www.worldbank.org/ 
45 https://royalsocietypublishing.org/ 

https://www.worldbank.org/
https://royalsocietypublishing.org/
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Hazards and risks – vulnerability (i.e. exposure, sensitivity, and adaptability) 

 
Exposure and sensitivity of forage/fodder production related to climate is as follows: 
o Frost: Low risk. 
o Hail damage: Low risk. 
o Floods: Low risk. 
o High winds: Low risk. 
o Drought: High risk. Prolonged droughts due to climate change create serious risks for animal husbandry 

by negatively affecting grass and forage production. Drought can have strong impact on fodder 
production and grasslands. Most of the production is conducted rain fed and only very little amount of 
land is under the irrigation system. Based on climate change scenario analysis, there will be 4-10% 
contraction of pastures and grasslands in Armenia, including 19-22% contraction of alpine and sub-
alpine pastures. The grassland productivity is estimated to decline by 7-10%, leading to reduction of 
feed production.  

o Heat stress: High risk. Heat stress is suppressing the growth of the plants and this will influence on 
average yield of the fodder production and grasslands.      

o Pests and diseases: High risk. The climate change, because of the high temperatures, will bring new pests 
and fungi diseases to those regions which have never had such occasions. This will also influence on 
productivity of the fodder and grassland. The climate change makes the migration of pest and diseases 
easier to a higher altitude, where they did not exist because of cold weather conditions. 
In this context it is important to note that the research conducted by Savory Institute shows that by 
applying the regenerative agricultural practices farmers can avoid this threat. The good cover of the 
ground by different plants helps to prevent the occurrence of dangerous pests and fungi. Good 
biodiversity serves as home to representatives of different species of predator pests which can eat those 
which are bad for fodder plants.  

o Irrigation challenge. The other key hazard for fodder production and grasslands is the water scarcity and 
inefficient water usage practices. The fodder production is requiring the adoption and utilization of 
water saving technologies. The best solution is using “raining” systems. This is a system which can take 
the water from the canal or pond and by using a pump throw or pour into the plot with very big radius. 
This way it is possible to decrease the water usage up to 30-40%. This method also prevents the soil 
erosion, which is happening because of traditional way of watering. 

 
Limited supply of forage/fodder is a key factor constraining the development of the animal husbandry sector, 
which will be exacerbated with climate change if proper adaptation measures are not taken. Actions shall be 
undertaken to promote investment and good practices: (i) to improve natural and cultivated forage lands and 
meadows, and increase the productivity of forage lands and hayfields to mitigate the harm caused by 
unsustainable grazing. Farmers should be trained and adopt the practice of rotational grazing, which helps to 
utilize the available feeding resources in more effective and reasonable way; (ii) improve pastures and apply 
sustainable and climate-smart grazing and pasture management practices – such as using no till or low till and 
widespread adoption of multi-species cover crops (that can also be used for forage). The grass mixture should 
be selected based on the climatic conditions of any particular area. For instance, in hot and dry areas the 
mixture should include wide leaf varieties of fodder plats, which will serve and provide shed for other small 
leaf plants and also will protect the soil from direct sun light, thus decreasing the evaporation rate. This kind 
of plants could be sunflower, sorghum-sudangrass, and etc. 

 
Adaptation strategies 

 
Below are selected features and factors adaptability of forage/fodder to climate change, and approaches and 
measures that may enhance adaptation of vegetable production to CC:  
o Smart planning and management of forage/fodder crop fields, e.g. selection of resilient to climate 

varieties of forage/fodder crops (e.g. heat resistant varieties); smart crop planning and rotation. 
o Drought can damage forage/fodder yield and also can make it to disappear at all. Thus it is highly 

important to adopt and practice of having multi-species fodder production and grasslands. This way the 
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field will be better protected and there will be no damage from the drought. 
o The other key hazard for fodder production and grasslands is the water scarcity and inefficient water 

usage practices. The fodder production is requiring the adoption and utilization of water saving 
technologies. 

o Farmers should adopt new technology of integrated pest management and also grow such varieties of 
fodder and grass, which are more accustomed to hot weather and new pests and diseases. 

 
The fodder production sector plays very vital role for agricultural sector. It serves as one of main source of 
income and it is intertwined with animal husbandry sector. Thus, the farmers need to think strategically and 
apply different technologies to be more resilient during the climate change. 

1. The fodder production should be carried out in more organized way by applying systemic approach. There 
should be better planning for calculating how much fodder the farmer needs for his/her farm operation and 
how much available land they have.  

2. The farmers should grow multi-species hay by utilizing their land. This approach is providing better feeding 
ratio for their cattle, it is more efficient for cattle growth. 

3. The farmers should apply holistic approach for fodder production and land management for their cattle 
raising. They should use their available land and degraded lands as rotational grazing pastures, which multi-
species cover crops. This is helping them to decrease the expenses on feeding the cattle up to 30%. 

4. The farmers should apply efficient irrigation systems. The raining system and pivoting irrigation systems are 
considered very effective. They are using water more efficiently, and decreasing up to 30%, and it is helping 
to increase the yield up to 15%. 
 
Below are some findings and conclusions from the CRVA survey carried out by the CARD team among 
stakeholders in different regions of Armenia:  

o There is less snow during the last 5 years. Traditionally, there was significantly higher amount  snow during 
the winter time especially in high altitude areas.  

o There was severe drought during the year 2021. This drought caused total loss of spring barley and other 
grains which were sawn in spring. There was also problem with hay production by using perennial plants, 
such as alfa-alfa and sainfoin. Traditionally farmers harvest in average around 600-700 bales per hectare 
(it is around 2,400-2,800kg per hectare), this year they were able to harvest only around 200 bales per 
hectare, this is 50% less what they were expecting to have. 

o Water scarcity has critical impact on farm production and operation. The amount of water that farmers 
receive is not sufficient for growing their produce, hay and other farm operations. They claim that they 
need to know about other types of irrigation, which will save the water and use the resources more 
efficiently. 

o Farmers recognize that the knowledge about climate change is very limited. They need to understand 
what climate change is, how it is happening, what are the main reasons for that. Another message from 
farmers was to get trainings on modern technologies which will help them better adapt to climate 
changing to be more resilient. 

o Farmers note also about the possibility of having affordable financial credits which will enable them to 
adjust their current farming practices, switching it to be more climate change resilient. 
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5.6 CEREALS 

 

Economic factors and significance 

 Cereals accounted for 3% of total agricultural GDP, in 2019.  
 Cereal production - 198.7 thousand tons, of which 56.7% was wheat, in 2019.  
 Armenia is a net importer of cereals. Export is insignificant – 3,300 t of wheat.46 
 (Average) wheat productivity – 2 t/ha, is low compared to the Europe average. 
 Grain crops production and import play a key role for food processing; for over 

500 bakeries, with annual production capacity of about 500,000 t of bread. The 
average payroll number of industrial production staff is about 4,515 people. 

 Cereal production may important also for feed production, though feed 
production in Armenia is not developed yet.  

 

Social factors and significance 

 Cereal production is critical for food security. Wheat is a staple product in consumer basket.  
 Self-sufficiency in wheat production is 25.9 %, in barley - 70.3%, and in maize - 6.5%. 

 
Environmental factors and significance 

 Grain production system is a net emitter of carbon to the atmosphere due to accelerated mineralization of 
soil organic carbon and soil erosion, inefficient nitrogen management and the heavy use of fossil fuels. 

 Ecosystems and biodiversity are affected by conventional agricultural practices such as deep ploughing, 
heavy application of synthetic fertilizers.  

 All major grain crops are often grown in monoculture systems that require significant investment in 
fertilizers, pesticides and herbicides.  
 

Geographic and spatial dimension 

 Grain cultivation in the country is mainly concentrated in Shirak, Gegharkunik, Lori, Syunik, Kotayk, and 
Tavush Marzes. 
 

Hazards and risks – vulnerability (i.e. exposure, sensitivity, and adaptability) 

 Cereals need soil with a moderate amount of water holding capacity. Well drained soils and clayey soils are 
suitable for cereal production. Water requirements: rainfall 25-150sm/year, humidity 50-60%. 

 Exposure and sensitivity of cereal production related to climate is as follows: 
o Frost: low risk 
o Hail damage: Grain crop production in Shirak, Lori, Tavush and Vayots Dzor is more vulnerable to hail. 

Floods: Grain crop production in Shirak, Lori, Tavush and Vayots Dzor is more vulnerable to floods 
o High winds: High and dry winds and droughts affect the yield capacity of cereals negatively, especially 

in non-irrigated lands. 
o Drought: Low rainfall cropping environments appear to be most vulnerable to reducing grain yields and 

increasing erosion risk, if rainfall declines. 
o Heat stress: High risk. Warmer winters can lead to higher yields through reduced winter kill. However, 

increased temperatures may make some regions unsuitable for wheat production.  
o Pests and diseases: Low risk 

 Below are selected features and factors adaptability of cereals to climate change, and approaches and 
measures that may cereal adaptation to CC:  
o  Selection of resilient to climate varieties of grains, i.e., heat and drought resistant varieties 
o Use of sustainable cultivation techniques such as no-till cultivation. 

 

                                                            
46 Note, that a significant portion of cereals (wheat) was imported from the Republic of Artsakh. However, after the military conflict 
with Azerbaijan in 2020, the control of a large area of agricultural land used in Artsakh for wheat production taken under the control 
of Azerbaijan. Due to this situation, Armenia will face more severe deficit of wheat and will need to import more wheat from other 
countries. 

 

Table 15. Wheat yield, 
comparison, 2019, t/ha 

Ireland 9.38 
West. Europe 7.60 

EU (27) 5.76 
World 3.55 

East. Europe 3.35 
Armenia 1.96 
Somalia 0.40 
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ANNEX 1. CROP AREAS AND YIELD, ARMENIA 2020 

 

 

 Year 2020 
Sown 

area, ha 
Harvest 
area, ha 

Harvest, 
t 

Average 
yield, ha/t 

  1 2 3 4 

Total sown in fall 2019, grain & green fodder 61,651 - - - 

Total grain and leguminous crops, of which 121,656 119,585 245,580 21 

Winter grain crops, total, of which 60,643 59,752 133,051 22 

winter wheat 57,964 57,167 129,146 23 

winter annual 87 87 221 25 

winter barley 2,589 2,495 3,681 15 

other winter grain crops 3 3 3 8 

Spring grain and leguminous crops, total, of which 61,013 59,833 112,530 19 

spring wheat 1,429 1,405 2,805 20 

spring barley 47,705 47,576 86,305 18 

spring annual 60 60 65 11 

oats 4,125 3,167 6,178 20 

spelt 4,457 4,414 7,005 16 

maize for grain 1,242 1,242 6,357 51 

other spring grain crops 105 104 137 13 

Leguminous crops, total, of which 1,890 1,865 3,680 20 

pea for grain 369 360 891 25 

beans 1,233 1,222 2,378 20 

lentils 159 159 221 14 

peas 102 97 108 11 

other leguminous crops 27 27 82 31 

Industrial crops, total, of which 1,381 - - - 

tobacco 283 283 716 25 

flax 196 192 229 12 

sunflower (oil and confectionery) 601 601 1,824 30 

other industrial crops 301 - - - 

Potato 20,531 20,522 436,636 213 

Vegetable crops, total, of which 21,272 20,272 569,186 281 

cabbage 2,672 2,671 88,638 332 

of which:  cauliflower 416 416 15,593 375 

cucumber 1,567 1,569 38,850 248 

tomato 4,736 4,731 179,133 379 

eggplant 1,678 1,676 59,748 357 

pepper 1,972 1,972 52,663 267 

beet 644 644 11,441 178 

carrot 804 804 13,691 170 

onion 1,427 1,427 43,758 307 

garlic 949 949 8,633 91 

green peas 176 173 935 54 

 green beans 1,241 1,238 16,306 132 

other vegetables 2,377 2,346 55,221 235 

seed fields 72 72 171 24 

Melon crops, total, fo which seed fields 3,995 3,989 126,486 317 

Forage crops, total, of which   53,646 - - - 

Fodder root crops: including sugar beet for forage 220 220 5,610 255 

Corn for silage, green fodder and haylage, total 322 318 6,710 211 

Silage crops (without corn) 92 92 2,163 235 

Annual grass, total, of which is used 2,564 - - - 

for grass  - 2,522 12,097 48 

for green fodder, silage, and other (green array) - - - - 

 Sown perennial grass of current year, total 5,435 - - - 

for grass  - 4631 24645 53.2 

for green fodder, silage and other (green array) - - - - 

Perennial grass sown of past years, total, of which 45,013 x - - 

for grass  - 43,507 231,332 53.2 
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for green fodder, silage and etc. (green array) - - - - 

Perennial grasses for seed, total, of which - 3 4.5 15 

alfalfa - - - - 

onobrychis - 3 4.5 15 

Flower, total (in fields, greenhouses)  179 - - - 

Sown area, total 222,660 - - - 

of which: in inter-row areas of orchards & vineyards 1861 - - - 

Double sowing was done   1036 - - - 

Sub-sowing was done, including sowing to winter  1340 - - - 

of which: perennial grass 1324 1,126 3,796 33.7 

Natural grasslands, total - 93,622 192,918 20.6 

of which is used for grass - 88,891 188,020 21.2 

Unused grass is collected from arable lands - 53,471 116,301 21.8 

Total dry grass incl. green feed transformed into dry 
grass 

- - 576,192 - 
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ANNEX 2. DETAILS OF AGRICULTURE BUDGET 2020 

 

ARMENIA AGRICULTURE BUDGET, 2020  

Budget Program and measures under the Program $M 

TOTAL AGRICULTURE BUDGET 36.4 

Support to increasing agricultural production, of which: 8.28 

 Support to policies to develop grape and wine sector 0.61 

 Agricultural loan interest rate subsidies 4.40 

Interest rate subsidies to food processors for procuring 
agricultural primary products 

2.04 

 State support to introducing agricultural insurance system in 
cooperation with the German KFW  

1.23 

 Laboratory testing of food, of which: 0.39 

laboratory testing of food 0.04 

Monitoring of nitrates, heavy metals, and GMOs in plant products 0.09 

Monitoring of residues in animal origin products 0.26 

Plant protection and promotion of crop production, of which: 1.05 

Phytosanitary services 0.23 

Plant protection measures 0.08 

Seed quality control and trials 0.10 

Capacity building in phytosanitary system 0.01 

Laboratory testing of crops and plant protection means 0.06 

Agrochemical analysis of soil & improvement of soil yield 0.16 

Program of establishing phylloxera-resistant vineyards  0.01 

Support to seed breeding in grain sub-sector 0.40 

Rehabilitation and development of rural infrastructure, of which: 8.64 

Governance of the World Bank RESCAD project 1.40 

IBRD grant project of Capacity Enhancement in Policy Monitoring 
and Evaluation in Agriculture  

0.95 

Millennium Challenge project with the support of USA 
Government 

0.22 

Governance of the Project of the French Development Agency for 
the Development of Irrigated Agriculture in Ararat and Armavir  

0.75 

 Transfers for rural infrastructure rehabilitation or development 
under the World bank RESCAD project 

3.11 

IBRD grant project of Capacity Enhancement in Policy Monitoring 
and Evaluation in Agriculture 

0.12 

Project of the French Development Agency for Development of 
Irrigated Agriculture in Ararat & Armavir  

1.34 

Technical assistance to farmers for the development of modern 
Irrigated Agriculture in Ararat and Armavir   

0.75 

Veterinary services of which: 5.35 

Vaccination of animals 2.96 

Veterinary services 0.14 

Lab. diagnostics of animal diseases & testing of animal products  0.69 

Testing of foot-and-mouth disease 0.02 

Animal Identification and Registration Program 1.53 

Infrastructure and financial support to rural areas to improve 
economic activities, of which:  

3.88 

 IFAD loan program of Infrastructure and Financial Support to 
Rural Areas  

0.70 

OPEC International Development Fund loan program of 
Infrastructure and Financial Support to Rural Areas  

0.26 

 IFAD loan program of Infrastructure and Financial Support to 
Rural Areas: grant component – assist. to cold storage facilities 

0.06 

Provision of financial packages under the GEF financed Project - 
Sustainable Soil Management for Enhancing Productivity  

1.02 
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 OPEC International Development Fund loan program of 
Infrastructure and Financial Support to Rural Areas, improvement 
of irrigation and drinking water systems 

0.68 

 GEF financed Project - Sustainable Soil Management for 
Enhancing Productivity in Armenia: grant project  

0.83 

 IFAD loan program of Infrastructure and Financial Support to 
Rural Areas: grant component – establish. of cold storage facilities 

0.32 

Agriculture modernization program: Increasing the area of 
irrigated land and the share of high breed animals, of which: 

9.22 

Subsidization of interest rates for loans for establishing modern 
intensive orchards, vineyards and berry plantations  

0.79 

State support for leasing of agricultural machinery and equipment 0.39 

State support for leasing of equipment for agri-food industry 0.92 

Subsidization of interest rates for loans for establishing modern 
irrigation systems 

0.84 

Subsidization of interest rates for loans for anti-hail nets 0.47 

State support to establishing and renovating small and medium 
size "smart animal housing" 

1.29 

Subsidization of interest rates for loans under the 2019-2024 
program of "Development of Cattle Breeding"  

0.41 

State support for establishing modern intensive orchards, 
vineyards and berry plantations 

0.14 

State support for establishing modern irrigation systems: partial 
recovery of costs 

0.29 

State support program for the establishment of small and 
medium size greenhouse  

2.30 

Subsidization of interest rates for loans under the program of 
sheep and goat breeding 

0.74 

State support to the program of sheep and goat breeding 0.63 

* Source: Ministry of Finance: https://www.minfin.am/hy/page/petakan_byuje_2020t_nakhagits_  

 

 

 

 

https://www.minfin.am/hy/page/petakan_byuje_2020t_nakhagits_
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ANNEX 3. DETAILS OF SPECIFIC CROP CULTIVATION PRACTICE AND AREAS  

 

 

APRICOT Temperature regime Water requirements Area Growing 
season/harvesting time ha % of total 

Armavir Overall, the sum of 
positive temperature 
required for growth - 
4,500-5,000°C.  
In winter apricot may 
resist low temperatures 
up to (-24) to (-25)°C. In 
Armenia, the orchards are 
mostly located at 700-
1000 m above sea level. 
But in Armenia apricot 
may well grow and bear at 
600-1800m and even up 
to 2000 meters above sea 
level.  

For old trees` 600-800 
m3 
For young trees` 300-
600 m3 

3,939.74 41% Variety Yerevani: 20 June-
10 July 

Ararat 2,801.88 29% Variety Sateni: 10-30 July 

Aragatsotn 1,491.16 15% Variety Spitak: 20 July-10 
August Kotayk 826.68 9% 

Vayots 
Dzor 

443.34 5% 

 

APPLE Temperature regime Water requirements Area Growing 
season/harvesting time ha % of total 

Kotayk Apple tree is cold 
resistant crop. It can 
resist the low 
temperatures till -40-
45°C. 
The highest quality yield 
production is organized 
on the regions 1000-
1600 m above sea level.   

Ararat valley the rate of 
irrigation for apple 
trees is 7000-7200m3. 
In the Northeast 
regions, irrigation rate 
is 4500-5400 m3. 
In the mountainous 
regions irrigation rate is 
2700-3600 m3. 

2,309.00 30% Golden Delicious- from 
the end of September till 
the beginning of October 

Aragatsotn 1,902.55 24% Starkrimson - from mid-
September Ararat 758.84 10% 

Syunik 583.88 7% Idared – in September 
 Vayots Dzor 450.28 6% 

Gegharkunik 448.21 6% Melrose - the beginning 
of October 

Lori 365.59 5% Reinette Simirenco - from 
the end of September till 
mid- October 

 

PEACH Temperature regime Water requirements Area Growing 
season/harvesting time ha % of total 

Ararat Giving that peach trees 
bloom later than 
apricot trees, they 
often avoid early spring 
frosts. Can resist the 
temperatures -25-28°C. 

Peach trees have high 
demand for water and 
require soils with good 
air penetration and 
enough humidity. 

1,593.78 39% Еarly ripening varieties – 
from the end of July till 
the middle of August 

Armavir 1,422.75 35% Late ripening varieties – 
from the middle of 
September till the end of 
October 

Tavush 375.08 9.2% 

Aragatsotn 243.44 6% 

Vayots Dzor 164.83 4.1% 

Lori 163.59 4% 

 

PLUM Temperature regime Water requirements Area Growing 
season/harvesting time ha % of total 

Armavir Can resist the 
temperatures -28-
30°C. 
Very hot and dry 
weather conditions can 
lead to a fruit and leaf 
drop off. 

Plum trees have high 
demand for water and 
require soils with good 
air penetration and 
enough humidity.  

868.33 43% Еarly ripening varieties – 
from the middle of July till 
the end of August 

Tavush 274.09 14% Late ripening varieties – 
from the beginning of 
September till the 
beginning of October 

Ararat 262.69 13% 

Lori 239.86 12% 

Kotayk 115.64 6% 

Aragatsotn 78.78 4% 
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Gegharkunik 72.28 3.6% 

 

TOMATO Temperature regime Water requirements Area Vegetation period  
ha % of total 

Aragatsotn The optimum 
temperature for 
tomato growth and 
development is 22-
27°C 

Tomato requires high 
soil humidity – 70-80%. 
In Ararat valley tomatoes 
require 12-16 irrigation, 
with each time amount 
of 400-500 m3. 

101 2.1% In the Ararat valley 
tomato seeds sowing 
period is 10-15 of March. 
The planting period is 25 
of April to 10 of May.  
In pre mountainous 
regions the sowing 
period is the beginning 
of April, and the planting 
time is 1-15 of June.  
Early ripening varieties: 
from germination to 
ripening – 85-100 days. 
Middle ripening 
varieties: 100-120 days. 
Late ripening varieties: 
120-130 days. 

Ararat 2148 45.4% 

Armavir 1893 40% 

Gegharkunik 28 0.6% 

Lori 85 1.8% 

Kotayk 117 2.5% 

Shirak 36 0.8% 

Syunik 74 1.5% 

Vayots Dzor 80 1.7% 

Tavush 92 1.9% 

 

EGGPLANT Temperature regime Water requirements Area Vegetation period  
ha % of total 

Aragatsotn The optimum 
temperature for 
eggplant growth and 
development is 20-
25°C. 

Eggplant requires high 
soil humidity – 65-75%. 
In Ararat valley tomatoes 
require 15-20 irrigation, 
with each time amount 
of 400-450 m3. 

22 1.3% In the Ararat valley 
eggplant seeds sowing 
period is 1-10 of March. 
The planting period is 25 
of April to 10 of May.  
In pre mountainous 
regions the sowing 
period is from 20 of 
March to 10 of April, and 
the planting time is 1-15 
of June. 
The technical ripening 
period: 
 Early varieties – 90-100 
days. 
Middle ripening 
varieties: 100-120 days. 
Late ripening varieties: 
120-130 days. 

Ararat 400 23.8% 

Armavir 1160 69% 

Kotayk 
 

28 
 

1.7% 

 

BEANS Temperature regime Water requirements Area Vegetation period 

ha % of total 

Aragatsotn The optimum 
temperature for 
eggplant growth and 
development is 18-
20°C. It can be grown 
in the regions 700-
2000m above sea 
level. 

Eggplant require high 
soil humidity – 60-70%.  

28 2.3% In the Ararat valley there 
are two periods for bean 
seeds sowing: in spring 
(from the end of April to 
the beginning of May) 
and in summer (from 20 
of July to 5 of August). 
In pre mountainous 
regions the optimal 
sowing time is the 
middle of May, in 
mountainous regions – 
in the beginning of June. 

Ararat 77 6.2% 

Armavir 163 13.2% 

Gegharkunik 49 4% 

Lori 135 10.9% 

Kotayk 177 14.4% 

Shirak 20 1.6% 

Syunik 259 21% 

Vayots Dzor 43 3.5% 

Tavush 282 22,9% 
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Early ripening varieties: 
from germination to first 
harvest – 65 days. 
Middle ripening 
varieties: 65-100 days. 
Late ripening varieties: 
100 days. 

 

GRAPE Temperature regime Water requirements Area Growing 
season/harvesting time ha % of total 

Aragatsotn The optimum 
temperature is 
between 25 and 30 
°C. When 
temperatures are 
below 10 °C, vines are 
dormant. 

In Ararat valley during 
the first year of planting 
grape require 9-14 times 
irrigation, each time with 
the amount of 500-
700m3. 
In the Northeast regions 
the number of irrigation 
is 4, with the amount of 
2500-3000 m3. 
In pre mountainous 
regions the number of 
irrigation could be 4-6, 
with the amount of 
4500-6500 m3. 
 

1409 8.4% Ayvazyani Vardabuyr – 
middle of September 

Ararat 4849 29% Karmrahyut – the end of 
September 

Armavir 7401 44.4% Hakhtanak – from 1 to 
20 of October 

Kotayk 136 0.8% Hayreniq - from 1 to 10 
of October 

Syunik 179 1% Itsaptuk - from 1 to 20 of 
September 

Vayots Dzor 1202 7.2% Mskhali - from 20 to 30 
of September 

Tavush 1342 8% Vardaguyn Yerevani - 
from 1 to 20 of 
September 

 
Potato 

POTATO Temperature regime Water requirements Area Growing 
season/harvesting time ha % of total 

Aragatsotn The optimum 
temperature for 
potato growth and 
development is 18-
20°C.  

The soil moisture 
content must be 
maintained at a 
relatively high level. For 
best yields, a 120- to 
150-day crop requires 
from 500 to 700 mm of 
water. The irrigation for 
early varieties 4-5 times, 
for late varieties – 5-6 
times. 

1062 5.2% Potatoes should be 
planted when the soil 
temperature is 10°C and 
high. Early or late 
planting will lead to yield 
lose.  
The harvest of potato 
should be started when 
the plants reached their 
biological ripening. In 
that period the skin of 
the potato tubers 
becomes tough and firm. 

Ararat 508 2,5% 

Armavir 1182 5.7% 

Gegharkunik 7995 39% 

Lori 3510 17% 

Kotayk 637 3% 

Shirak 3536 17.2% 

Syunik 1128 5.5% 

Vayots Dzor 125 0.6% 

Tavush 783 3.8% 
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ANNEX 4. ANIMAL HUSBANDRY (DAIRY) 

 

Economic factors and significance 

 Meat production accounted for 30.2% of total agricultural GDP, in 2019.  
 Milk production accounted for 11.3% of total agricultural GDP, in 2019.  
 Meat production – 107,300 t, and milk production – 667,900 t.  
 Armenia is net importer of meat. Meat and milk export is insignificant. 
 Milk supply is critical for dairy production industry.  
 Armenia exports cheese. Cheese export has been growing in recent decade. 
 There are over 80 registered enterprises operating in the dairy sector, of 

which 50 enterprises are engaged in cheese production. Current production 
capacities allow processing of 490 thousand tons of milk.  

 The formal dairy industry employs around 1,500 staff involved in production. 
These figures do not include the much large number of small homemade cheese producing holdings. 

 (Average) milk productivity – 2 t/ha, is low compared to the Europe average. 
 Cattle husbandry is an industrial user/consumer of pastures (for grazing), forage/fodder crops, and feed 

crops (e.g., grains).  
  
Social factors and significance 

 Meat and dairy production are critical for food security. Dairy is a key 
product in consumer basket.  

 Subsistence cattle farming is common and plays important role in 
communities and for rural household (for self-consumption as well as 
earning income). In fact, animal husbandry generates about 52% of total 
gross agricultural output. Considering that 95% of households engaged 
in animal husbandry own less than 20 heads of cattle (with majority 
owning 1-5 cattle), this sector has a very high social and economic 
importance for a large number of rural households (in effect, the 
majority of rural households). 

 A large number of rural community residents, especially women, work 
in milk production. 

 Self-sufficiency in beef meat prod.-n is 76%, pork - 30%; milk - 84.3%.  
Environmental factors and significance 

 Cattle farming is a key emitter of GHG in agriculture. In 2016, methane 
(CH4) from the digestive processes of animals accounted for 22% of total 
GHG emissions in Armenia. 

 Reduction of the total area of pastures and their productivity by 4-10%, 
by 2030 

 Decrease of the grass yield by 7-10%, which in turn will lead to a decrease 
in the volume of fodder production. 

 Deterioration of agricultural lands, and intensification of degradation of 
natural pastures.  

 Increased pressure of diseases and pests of plants and animals 
Geographic and spatial dimension 

 Cattle breeding is concentrated in Gegharkunik, Shirak, Aragatsotn, and 
Lori regions of Armenia. Together they roughly account for 57% of cattle 
heads and 58% of milk in the country (table 2 and 3).47 

 In the lowlands, cattle are housed in stalls all year round, often causing 
heat stress for cattle without proper cooling or ventilation of barns.   

 In the mountainous zones, the main practice is grazing in pastures, for 
small-quantity milk production to supplement meat production. In summer, cattle are grazed in pastures, 

                                                            
47 Source: National Statistical Committee. Food Security and Poverty 2018. https://www.armstat.am/file/article/f_sec_4_2018_3.pdf  

Table 16. Milk yield, , 2019, 
l/cow/year 

Israel 13,112 
West. Europe 7,899 

EU (27) 7,346 
World 2,700 

East. Europe 5,097 
Armenia 2,424 

Papua New 
Gvinea 

100 

Table 17. Cattle, 2018, heads 

 Cattle Cows 

TOTAL 590,585 266,815 

Yerevan c. 3,342 1,270 

Aragatsotn 68,326 33,300 

Ararat 41,059 14,489 

Armavir 59,974 20,826 

Gegharkunik 105,141 49,664 

Lori 69,302 34,611 

Kotayk 54,127 23,955 

Shirak 91,091 44,326 

Syunik 50,182 22,619 

Vayots dzor 18,385 8,253 

Tavush 29,656 13,502 

Table 18. Milk, 2018, 000’ tons 

TOTAL 697.7 

Yerevan c. 2.7 

Aragatsotn 81.7 

Ararat 41.1 

Armavir 46.3 

Gegharkunik 125.6 

Lori 84.9 

Kotayk 69.1 

Shirak 110.7 

Syunik 71.0 

Vayots dzor 24.5 

Tavush 40.1 

https://www.armstat.am/file/article/f_sec_4_2018_3.pdf
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and in winter they are kept in stables and fed with hay and some fodder crops. 
 In the highlands a free stall housing system is common. In the valleys and foothill zones, cattle production is 

carried out mainly under a crop-livestock system (e.g., farms produce milk and milk products, and also keep 
cattle for meat production), combined with use of pastures (in meadows and cropland after harvest).  

 
Hazards and risks – vulnerability (i.e. exposure, sensitivity, and adaptability) 

 Cattle farming is vulnerable directly and indirectly, i.e. (i) direct impact on cattle, e.g. heat stress, diseases, 
etc., and (ii) indirect impact on pasture and fodder/feed production.  Exposure and sensitivity of cattle 
farming to climate is as follows: 
o Frost: low risk 
o Hail damage: Hail can reduce fodder production, and decrease the milk. The vulnerable regions are Lori, 

Tavush, and Vayots Dzor.  
o Floods: Low risk. 
o High winds: Unstable weather coupled with heavy storms, strong winds and heavy rains will damage 

forage/fodder crops, and reduce yields by 8-14% by 2030. 
o Drought: Extensive pasture grazing can become much more limited, and, at the same time, fodder costs 

can increase. 
o Heat stress: High risk. Heat stress substantially reduces weight gain and milk yield by cattle. Heat stress 

may also increase livestock mortality. Increased temperature between 1 and 5 °C may also induce high 
mortality among grazing cattle. 

o Pests and diseases: Seasonal pasturing in the highlands contributes to the creation of anthropogenic 
epidemiological foci (spots), which increases the epidemiological risks. The climate change has mixed 
impacts on animal infectious disease distribution. 

 Below are selected features and factors adaptability of cereals to climate change, and approaches and 
measures that may support the adaptability of livestock farming to CC:  
o Selection of resilient to climate species of cattle, e.g. heat resistant species 
o Use of sustainable farm design and management, i.e. (i) smart housing for livestock; (ii) watering 

infrastructure  
o Use of sustainable animal management, e.g.  (i) smart healthcare and veterinary treatment.  
o Sustainable pasture management, and investment in pasture infrastructure, e.g. (i) selection of climate 

resilient and productive forage and fodder crops; (ii) investment in smart management of pastures, via 
crop rotation, irrigation infrastructure; (iii) enhancement of animal watering infrastructure. 

o Enhancement of forage/fodder production, as well as feed production 
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ANNEX 5. RESULTS OF THE CRVA SURVEY AMONG FARMERS 

 
Results of CARD UNDP Survey of Armenian Farmers 
November 2021 
 
In October 2021, the CARD team conducted a survey of Armenian farmers for the UNDP “Climate Risk and 
Vulnerability Assessment and Develop Adaptation Concept and Plan for Armenia’s Agriculture Sector” 
project to better understand their views and actions on farming in a changing climate, including how 
farmers in Armenia make decisions related to extreme weather on their farms, whether or not they are 
adapting to climate change, and if so, what practices they are putting in place. 
 
The survey was developed by the CARD team, based in part on similar surveys conducted with farmers in 
New York State and the Midwestern United States. The survey was developed in the Qualtrics survey tool 
with Cornell University, which allowed for analysis by the software and Excel, but was translated into 
Armenian and delivered through meetings with farmers that were held in ten locations at CARD Agroservice 
Centers (see Table 1). This allowed the team to help explain the survey, and help farmers understand how to 
fill it out. Each farmer was provided with a paper survey in Armenian, read a statement about the purpose 
and confidentiality and voluntary nature of the survey, and signed a form agreeing to participation.  
 
Table 1. Locations and Dates for Farmer Survey Meetings in 2021. 

Marz Community/Service Center Date 

Armavir Bambakashat, and Artashes Jraghatspanyan Wine House 7/10/2021 

Aragatsotn Aragatsavan 7/10/2021 

Tavush 
Achadjur 

11/10/2021 
 

Shirak Azatan 11/10/2021 

Vayots Dzor Yeghegnadzor 12/10/2021 

Lori Mets Parni 13/10/2021 

Lori Stepanavan 13/10/2021 

Gegharkunik Tchambarak 15/10/2021 

Syunik Sarnakunk 16/10/2021 

Ararat Pokr Vedi 18/10/2021 

   

   
Farm-Level Data 
 
There were 115 responses to the survey. Not every farmer responded to every question on the survey, 
hence some questions have a lower response number. We surveyed farmers from eight of ten Marz in 
Armenia, except for Kotayk and Yerevan. The most respondents came from Lori, followed by Gegharkunik 
and Shirak (Figure 1).  
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Figure 1. Marz where 
respondents indicated 

their farm is located. 
 
We asked farmers if they owned the land they farmed, rented the land, or utilized the land where they 
farmers, and they could choose multiple answers (n=173). Of the responses, 61% owned land, followed by 
27% who were renting land, and 12% who were utilizing land for farming.  
 

 
Figure 2. Farm ownership, rental, and utilization. 
 
 
The majority of farms we surveyed are small, averaging 5 hectares, with the smallest farm at under 1 
hectare, and the largest at 40 hectares. The median size of farmland owned was 3 hectares. 
 
We asked farmers to indicate the main type of farming they are engaged with – the majority of respondents 
were livestock farmers (49.4%), followed by field crops (16.87%), then fruit (12.05%), grapes and 
wine(10.84%), and vegetables (7.83%). 
 

Syunik
9%

Vayots Dzor
9%

Ararat
9%

Armavir
10%

Gegharkunik
14%

Tavush
4%

Lori
27%

Shirak
11%

Aragatsotn
7%

MARZ



 62 

 
Figure 3. Type of Farming Operation. 
 
 
The farms with animal production included livestock production, poultry production, and beekeeping. Of the 
farmers we surveyed, 33.62% have cows, 25.96% have poultry, 22.55% have pigs, 10.64% have sheep, and 
about 4% have bee skeps. Again, most of these operations are very small – there was only one farm we 
surveyed with 200 cows, and the median number of cows on the farm was 9. 
 
 
 
 

 
Figure 4. Livestock, Poultry, and Other Production. 
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Demographic Data 
 
Most of the farmers we responded to the question about their age (n=111) were between 55-64 years old 
(25%), followed by an equal number of farmers (22%) who were between 35-44 years old and 25-34 years 
old (Figure 5). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5. Age of Armenian 
Farmers Surveyed 2021. 

 
 
The majority of farmers surveyed (n=107) were male (77%), while 23% of the farmers surveyed were female 
(Figure 6). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6. Gender of 
Armenian Farmers 

Surveyed 2021. 
 
 
The farmers we surveyed (n=110) have a high level of education, with 96% having graduated from high 
school. 24% of farmers surveyed hold a four-year college degree, with 14% holding a M.S. or Ph.D. degree. 
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Figure 7. Educational 
Level of Armenian 

Farmers Surveyed 2021. 
 
We asked farmers how long they have been farming. There were 114 responses to this question, with the 
largest number of responses in the range of 21-30 years (Figure 8). 
 

 
Figure 8. Number of Years Farming. 
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We asked farmers is their farm was the only source of income for their family. For the vast majority (58.93%) 
of farmers surveyed, the farm was the sole source of income. 40.18% of farmers surveyed have another 
family source of income, while only 1% of those surveyed is paid a salary to work on another farm. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 9. 
Percentage of 
farmers with a 

non-farm source of income.  
 
 
 
Farming and Climate Change 
 
We asked farmers if they have experienced any extreme weather events or changes in the climate that have 
affected their farm in the last five years. There were 113 responses to this question, with 98% of farmers 
(n=111) answering they have experienced extreme events or climate changes, and only 2 respondents 
answering no or maybe. 
 
 

 
Figure 10. Farmers experiences with extreme weather and climate change. 
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If farmers answered that they had experienced extreme weather events or climate change, the survey asked 
them to indicate if these events caused any participate damage to the farm. Farmers could choose multiple 
impacts, but the majority included lost income (45%), yield loss (24.7%), damage to farmland (17.8%), and 
death of animals (9.2%). 
 

 
Figure 11. Impacts to the Farm from extreme weather and climate change. 
The survey asked farmers to indicate if they were concerned that specific weather or climate-change-related 
issues would affect their farm, and they could respond for each impact with 1) not concerned, 2) neutral, or 
3) concerned. Most farmers ARE concerned with all of the impacts listed (farmers did not leave any of the 
impacts blank, thus they felt all of the issues listed were of some degree of concern). Concern about specific 
extreme weather or climate-related impacts far outweighs lack of concern. The issues that farmers were 
most concerned about were 1) drought; 2) disease pressure; and equally 3.5) high heat/heat stress; and 3.5) 
hailstorms. Farmers were least concerned about extreme rainfall, followed by soil erosion.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 12. Farmer Concern about 
Specific Climate Impacts. 
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Adaptation Practices 
 
We asked farmers if they were  using various adaptation practices. Except for a few more traditional 
practices, there is overall low adoption of newer climate-smart agricultural adaptation practices. The 
practices that most farmers indicated using were Crop Rotations (58.88%), followed by Integrated Pest 
Management (58.49%), and Nutrient Management (47.22%).  Only 28% of farmers indicated they are 
utilizing soil testing or working on soil health practices. Only 11.43% of farmers are using cover crops. Less 
are using new crop varieties (12.96%), and planting trees/agroforestry (9.52%). It is also clear that farmers 
may not fully understand these practices, as they often did not accurately indicate use of a practice that 
would be appropriate for their farm, e.g., most farmers surveyed were livestock/dairy farmers, yet a key 
adaptation measure (heat stress management for livestock) had very low adoption (23.15%). This indicates 
there Is much work to do to educate and train farmers about appropriate practices. 
 

 
Figure 13. Use of Specific Adaptation Practices. 
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The survey also asked farmers if they used strategies to manage or adapt to risk. The results indicate there is 
fairly even distribution of responses for each strategy between 1) farmers that don’t use the strategy, 2) 
don’t use but are interested, or 3) use the strategy. This indicates that there is a lot of education and 
training needed to help farmers understand the strategies they can use to manage risk. The key strategies 
that farmers are NOT using, but are interested in, include: 1) intensifying or expanding operations; 2) 
diversifying production to reduce risks 3) using new technologies; and 4) purchasing crop insurance. 
 
 

 
Figure 14. Adoption of Strategies to Reduce Risk. 
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We asked farmers to identify the barriers that limit adoption of adaptation practices or strategies to manage 
risk. There was no option that did not receive any response, meaning that these farmers are facing all of 
these barriers. However, the greatest barriers to farmers adoption of adaptation or risk management 
strategies were 1) that they are too costly for farmers to adopt (29.5%); 2) farmers are not aware of the 
practices (16.09%); 3.5) farmers don’t know how to put the practices in place (12.64%) or 3.5) think they are 
difficult to adopt (12.64%); and 5) farmers don’t understand which practices apply to their farm (9.96%). 
Thus, there is a need for education and training, and providing support to farmers to adopt new practices 
and technologies.  
 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 15. Barriers to 
adopting Adaptation 
Practices or Strategies. 
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The survey asked farmers to indicate their agreement with key statements related to impacts and capacity 
to adapt to climate change. Most striking, 83% of farmers agree that their farm operation will likely be 
harmed by climate change; and 47% and 78.9% of farmers respectively do not feel that they have the a) 
knowledge or technical skills, or b) financial capacity to deal with climate-related risks.  
 
Table 2. Agreement with Statements about Impacts and Capacity for Climate Adaptation. 

Statements Percent Agreement 

 My farm operation will likely be harmed by climate change  83.04% Agree 

 New practices will protect my farm from the impacts of climate change  42.59% Agree 

 Government programs will protect my farm regardless of the changes in 
climate  

39.45% Agree 

 I have the knowledge and technical skill to deal with any climate-related 
risks 

(47.27% Disagree) 

 I have the financial capacity to deal with any climate-related risks (78.90% Disagree) 

 
 
The survey asked farmers to indicate their level of agreement with statements about where they would get 
information. In order of highest percent agreement, farmers look to 1) Extension or private extension 
services for information on farming practices; then 2) by visiting other farms; then 3) from government staff. 
Armenian farmers surveyed don’t necessarily see themselves as role models for providing advice to other 
farmers. 
 
Table 3. Agreement with Statements about Sources of Information on Farming Practices. 

Statement  Percent Agreement 

 I tend to get information on farming practices from Extension or 
private extension 

90.91% 

 It is important for me to visit other farms to look at their practices 
and strategies 

82.88% 

 I tend to get information on farming practices from government 
agency staff 

73.64% 

 Other farmers tend to look to me for advice  70.09% 

 
Finally, the survey also asked Armenian farmers about their understanding of the science of climate change. 
Only 15.45% of Armenian farmers understand that climate change is mostly caused by human activities. This 
indicates a real lack of understanding of the science, which can affect the impetuous for farmers to make 
changes on their farms to address climate change, because their feel it is happening because of mostly 
natural changes. 
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Table 4. Agreement with Statements on the Causes of Climate Change. 

Climate change is happening mostly because of natural changes in the atmosphere. 11.82% 

Climate change is happening mostly because of human activity such as burning fossil fuels. 15.45% 

Climate change is happening more or less equally because of human activity and natural 
changes. 

55.45% 

Climate change is happening, but there is not enough evidence to determine its cause. 13.64% 

Climate change is not happening. 3.64% 

Total 100% 
 

 
 
Additional Qualitative Information Provided 
 
We asked farmers is they had any other information they would like to share related to farming in an 
uncertain climate or adopting adaptation practices. There were several important comments provided 
confidentially by Armenian farmers on a variety of topics: 
 
General Impacts to Farming and Assistance Needed: 
 

 “Taking into account several years of experience, agriculture is gradually disappearing. “ 

 “We have never received any support from our government.” 

 “Without any help our villages will be emptied. I ask everyone to unite and help villagers.” 

 “I would like to know the results of the survey and participate in practical courses.”  
 
Specific practices and adaptations: 
 

 “Agriculture needs drip irrigation.” 

 “Livestock farming is in a bad condition due to lack of grass, lack of milk, cheap price of livestock. 
People are losing the farm they have created over the years.” 

 “For the last three years, I have secured the number of cows and calves by using credit 
organizations, but the problem is that the finances taken do not cover the expenses.” 

 
 

This Survey Report was prepared by Dr. Allison Chatrchyan, Cornell University in Ithaca, NY, USA 
(amc256@cornell.edu), with the CARD Team. Do NOT Publish this data in any reports without permission of 
the authors.  
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Appendix 1. Text of Survey in English (presented in the translated Armenian version) 
 
Survey of Armenian Farmers: Farming in a Changing Climate 
 
Thank you for filling out our survey!  
 
The purpose of this study is to better understand Armenian farmer's views and actions on farming in a 
changing climate. We are interested in learning more about how farmers in Armenia make decisions related 
to extreme weather on their farms. Weather and climate have always been an important issue for farmers, 
and extreme weather events can cause crop losses and affect profitability, so we want to understand how 
farmers are responding to extreme weather such as heavy rainfall events, flooding, and drought.  
 
The results of this survey will help UNDP and the Government of Armenia to develop an appropriate 
agricultural adaptation strategy for the country, and for researchers, Extension, agricultural specialists to 
develop tools and strategies to help farmers in Armenia. It is important that we receive input from as many 
farmers as possible to help understand and document your perspectives on farming practices in light of 
climate change. 
 
The survey is confidential, and your participation is voluntary. It should take no longer than 30 minutes to 
complete. We sincerely hope you will take just a few minutes to answer our questions. Your participation is 
very important. We appreciate your willingness to share your experiences and opinions with us. Thank you! 
 
Sincerely,     CARD Agroservice team for UNDP 
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Q1. What is the main type of farming you are involved with? (Choose only One) 
● Field Crops 
● Livestock - Beef, Dairy, and/or Pork 
● Vegetables 
● Tobacco 
● Grapes/Wine 
● Fruit 
● Other 

 
 
Q2. What is the Marz where your farm is located? (Choose only One) 

o Syunik 

o Vayots Dzor  

o Ararat 

o Armavir 

o Gegharkunik 

o Tavush 

o Lori 

o Shirak 

o Aragatsotn 

o Kotayk 

o Yerevan 
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Q3. What is the name of your village? 
 
________________________ 
 
 
Q4 Have you experienced any extreme weather events or changes in the climate that have affected your 
farm in the last five years (e.g., drought, hail, extreme rainfall, unexpected frost, heatwaves)? (Choose only 
One) 

o Yes   

o No   

o Maybe  

o I Don't Know   
 
 
Q5 If yes, did these events cause any particular damage to your farm? 
 
Lost Income  (estimated loss in AMD )_______________ 
Yield Loss 
Death of animals  
Damage to farmland 
Other___________________ 
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Q6. How concerned are you that the following weather or climate-change-related issues will affect your 
farm? (please check one circle per line). 

 Not 
Concerne
d  

Neutral  Concerned 

Extreme rainfall 
events/flooding o  o  o  
Disease pressure 

o  o  o  
Drought/Lack of 
Water o  o  o  
Insect pressure 

o  o  o  
Freeze risk 

o  o  o  
Increasing 
Variability/ 
uncertainty 

o  o  o  
 
Soil erosion  o  o  o  
High Heat/Heat 
Stress o  o  o  
Changing growing 
seasons o  o  o  
Hailstorms  

o  o  o  
Wind damage  

o  o  o  
Other 

o  o  o  
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Q7. What adaptation practices do you currently use on your farm, or are you interested in using them on 
your farm in the future, that may help you reduce the impacts of climate change? (please check one circle 
per line).   
 

 I Don't Use 
this 
Practice  

Don't Use, 
but 
Interested 

Not 
Familiar 
With 

I Use this 
Practice 

Reduced tillage 
and No-Till o  o  o  o  
Soil testing/ 
Improving Soil 
Health  

o  o  o  o  
Cover crops  

o  o  o  o  
Crop rotations or 
Intercropping  o  o  o  o  
 
Using new crop 
varieties resilient 
to Climate change 

o  o  o  o  

Drip/Efficient 
Irrigation  o  o  o  o  
Stream/floodplain 
management o  o  o  o  
 
Windbreaks or 
shelterbelts  

o  o  o  o  
 
Plant trees on the 
farm/Agroforestry/ 
Silviculture  

o  o  o  o  

Rotational grazing 
o  o  o  o  

Nutrient 
management  o  o  o  o  
 
Integrated Pest 
Management (IPM)  
 

o  o  o  o  

Use of precision 
agriculture  o  o  o  o  
Protecting 
pollinators 
/landscapes  

o  o  o  o  
 
Heat stress 
measures for 
Livestock 

o  o  o  o  

Other 
o  o  o  o  
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Q8 Listed below are strategies you might consider to manage or adapt to risk. Please check one circle per 
line that best describes your use of these strategies, or plans to use the strategies in the future. (please 
check one circle per line). 

 I Don't use 
this 
Strategy (1) 

Don't Use, 
but 
Interested 
(3) 

Not 
Familiar 
With (5) 

I Use this 
Strategy (6) 

Purchase/adjust crop 
insurance   o  o  o  o  
Intensify or expand 
current enterprises   o  o  o  o  
Diversify 
production/services  o  o  o  o  
Change the crops 
grown   o  o  o  o  
Use new 
technologies   o  o  o  o  
Implement 
conservation 
practices  

o  o  o  o  
 
Consolidating or  
Expanding the 
Farmland 

o  o  o  o  

Sell or rent part of 
property  o  o  o  o  
 
Get an off-farm job 
to supplement farm 
income  
  

o  o  o  o  

Develop a climate 
adaptation plan for 
the farm 

o  o  o  o  
Restructure cash 
flow and debt  o  o  o  o  
Exit the industry/stop 
farming  o  o  o  o  
Apply for grants  

o  o  o  o  
Other  

o  o  o  o  
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Q9 What are some barriers that limit your adoption of new practices or strategies listed above (check all that 
apply). 

▢ I am not aware of them 

▢ It would take too much time 

▢ I don’t know how to put the practices in place 

▢ I don’t use a smartphone or computer for my farming 

▢ They are difficult to adopt 

▢ The practices do not apply to my farm 

▢ They are too costly 

▢ It's too hard to learn to use new technology 

▢ Other  ________________________________________________ 
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Q10 Please indicate your level of agreement with the following statements (please check one circle per line). 
 Disagree (2) Neutral (3) Agree (4) 
It is important 
for me to visit 
other farms to 
look at their 
practices and 
strategies   

o  o  o  

 
Other farmers 
tend to look to 
me for advice/I 
am a role 
model for 
other farmers 
 

 
o  o  

I tend to get 
information on 
farming 
practices from 
government 
agency staff 
  

o  o  o  

I tend to get 
information on 
farming from 
Extension of 
private 
Extension   

o  o  o  
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Q11. Given what you believe to be true about the potential impacts of extreme weather or climate change 
on farming in Armenia, please provide your views on the following statements (please check one circle per 
line). 

 Disagree Neutral Agree 
I am concerned 
that new practices 
won't protect my 
farm from the 
impacts of climate 
change   
 

o  o  o  

I have the 
knowledge and 
technical skill to 
deal with any 
climate-related 
risks  
 

o  o  o  

I have the financial 
capacity to deal 
with climate-
related risks  
 

o  o  o  

My farm will likely 
be harmed by 
climate change  
 

o  o  o  

Government 
programs will 
protect my farm 
regardless of the 
changes in climate   

o  o  o  
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Q12 What training, tools or information do you need to help you adapt your farming operation to climate 
change? (Choose all that apply)  

o Sources of information about climate change  

o Sources of information about adaptation practices particular to Armenian farms 

o Training about climate change impacts and adaptation 

o In person Demonstration Projects to demonstrate adaptation practices 

o Financial support to make changes 

o Other _________________________________________________________________ 
 
 
Q13 Which of the following best describes your understanding about climate change? (Choose only one) 

o Climate change is happening mostly because of natural changes in the atmosphere. 

o Climate change is happening mostly because of human activity such as burning fossil fuels.   

o Climate change is happening more or less equally because of human activity and natural changes.   

o Climate change is happening, but there is not enough evidence to determine its cause.  

o Climate change is not happening. 
 
 
 
Q14 How many years have you been farming? (Choose only One) 

o 0-5 years    

o 6-10 years    

o 11-20 years    

o 21-30 years   

o 31-40 years    

o More than 40 years   
 
 
Q15 How many hectares are you farming??  

▢ Owned   ________________________________________________ 

▢ Rented   ________________________________________________ 

▢ Utilizing ___________________________________________________ 
 
 
 
 
Q16 How many animals do you have in your farm operation? 
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▢ Sheep _____________________________ 

▢ Pigs _______________________________ 

▢ Cows ______________________________ 

▢ Poultry _____________________________ 

▢ Other ______________________________ 
 
 
Q17 Is the farm your only source of income, or do you or your spouse have a job off the farm? Or are you 
paid a salary to work on someone else’s farm 
 

o Yes - my farm is my only income for my family 

o No - I have my farm and we have another source of income (non-farm) 

o I get paid a salary to work on another farm 
 
 
Q18 What is your age? 

o Under 18 years old    

o 18-24 years old    

o 25-34 years old   

o 35-44 years old    

o 45-54 years old   

o 55-64 years old    

o 65-74 years old    

o 75 years or older   
 
 
Q19 Which of the following best describes your gender? 

▢ Female    

▢ Male   
 
 
 
 
 
 
 
Q20 What is your highest level of education? (please check one). 
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o Some high school  

o High school graduate   

o Some college   

o 2-year/technical degree    

o 4-year degree    

o Master’s/Ph.D. degree   

o Professional degree (e.g., Engineer, J.D., MBA, etc.) 

o Other  ________________________________________________ 
 
 
Q21 Do you have any other information that you would like to share related to farming in an uncertain 
climate or adopting adaptation practices? 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
 
 
 
Thank you for taking the time to complete this survey! We appreciate your input! 
 
 
 
 
 


