AGRICULTURAL SECTOR OF UKRAINE IN THE CONDITIONS OF WAR AND POST-WAR RECOVERY
Ukraine has a developed food complex capable not only of fully providing the country's population with food products but also of actively shaping its position in international markets for key agro-food products. Thanks to its traditionally strong food exports, Ukraine is one of the guarantors of food security globally. Before the full-scale war, Ukraine was among the top five largest exporters of grain globally, exporting three-quarters of its production, with domestic grain consumption accounting for only 20-25%. Ukraine supplied 10% of the world's wheat exports, over 14% of corn, and more than 47% of sunflower oil 1.
However, the ongoing military actions in Ukraine resulting from the large-scale aggression by the Russian Federation on February 24, 2022, have led to a deterioration of food security in Ukraine. This deterioration is attributed, in part, to destroyed logistical chains and infrastructure, ruined farms and productions, and a decrease in the quantity of food produced at operational enterprises. As of June 2023, the direct losses incurred by Ukraine's agro-industrial complex amount to USD 8.7 billion (losses related to the destruction and damage of agricultural machinery exceed USD 4.66 billion, and losses due to the destruction and theft of produced goods are estimated at USD 1.9 billion). The indirect losses of the agro-industrial complex are estimated at USD 40.3 billion 2.
According to FAO estimates, Ukrainian farms suffered approximately USD 2.25 billion in losses due to the war. Of this, around USD 1.26 billion in losses occurred in the crop sector, and USD 0.98 billion in losses occurred in animal husbandry. In Ukraine, 25% of agricultural households either stopped or reduced production volumes due to the war, with the figure rising to 38% in the front-line areas 3.
To ensure the functioning of Ukraine's agricultural sector in wartime, a series of measures were implemented at the state level during 2022-2023. These measures aimed to strengthen the resilience of the agricultural sector, overcome the consequences of military actions, address the issues of exporting domestic agro-products, and adapt the legal framework in the agricultural sector to EU norms and rules. Additionally, international aid and cooperation projects are being implemented to support farmers and communities during the war for the preservation and restoration of their production potential.
In the face of unprecedented challenges, the Ukrainian agricultural sector has demonstrated high resilience and adaptability to the risks of wartime. In the conditions of war:
· Harvesting for all groups of agricultural crops exceeds internal consumption needs by 1.5-3 times. As of the end of December 2023, farmers harvested 79.2 million tons, including 58.4 million tons of grains and legumes and oilseeds
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сrops - 20.8 million tons were harvested. 11.9 million tons of sugar beets were dug up. This was achieved through high yields of grain crops (up to 55.0 c/ha). According to estimates from the Ukrainian Agrarian Confederation (UKAB), in 2023, grain production in Ukraine was 10% higher than the 2022 figure, and oilseed production increased by 18%. Sugar beet production grew by 29% compared to 2022 6.
· The domestic market's meat and meat product needs are fully met. Overall consumption of pork, beef, and poultry increased from 54.1 kg in 2022 to 54.7 kg in 2023. On average, Ukrainians consumed 27 kg of poultry and 7.4 kg of beef per person in 2023, compared to 26.2 kg and 7 kg, respectively, in 2022. However, pork consumption decreased; in 2023, Ukrainians consumed 19.8 kg of pork per year, whereas in 2022, it was 20.3 kg. Production also increased in line with consumption: poultry production increased by 32,000 tons to 1,285,000 tons, and beef production increased by 4,000 tons to 272,000 tons. The growth in domestic production allowed a reduction in the import quantity of all three types of meat by 52,000 tons to 108,000 tons 7.
· The domestic dairy sector on agricultural enterprises is gradually recovering. Milk production on farms for the first 8 months of 2023 has already reached pre-war levels, totaling 1.88 million tons (1.85 in 2021), which is 7.6% higher than the same period in 2022 8.
· Vegetable production is on the rise. In 2023, Ukraine saw an 8.1% increase in the cultivation of onions and a 6.1% increase in carrots compared to 2022. The overall area dedicated to cabbage planting increased by 1.7%. Potato cultivation area grew by 2%, while sugar beet cultivation area increased by 7%. As of early November 2023, Ukrainian farmers harvested nearly 29 million tons of vegetables, with potatoes accounting for the majority at 21.2 million tons. Other vegetables included 7.1 million tons, comprising 1.4 million tons of tomatoes, 1.3 million tons of cabbage, 877 thousand tons of onions, 810 thousand tons of carrots, 766 thousand tons of beets, 681 thousand tons of cucumbers, and 1.3 million tons of other vegetables. Due to a successful harvest and increased production volumes in certain regions, vegetable prices in 2023 remained lower than in 2022.
· Citizens' demand for fruit and berry crops is fully met, although due to the war, 25% of berry orchard areas and 20% of orchard areas have been lost. Vinnytsia, Chernivtsi, Khmelnytskyi, Dnipropetrovsk, Lviv, and Poltava regions, which are the largest producers of fruits and berries, are fully capable of meeting the demand for these products.
· Export volumes of agricultural products in natural expression are gradually recovering. In 2023, according to preliminary estimates, 67.5 million tons of various types of agro-industrial products were exported, exceeding the corresponding indicator for 2022 by 15%. However, the export revenue in 2023 amounted to USD 21.9 billion, which is 8% lower than the 2022 figure
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due to falling prices for almost all types of agro-industrial products compared to the previous year and expensive export logistics. 
The agricultural sector in Ukraine faces significant challenges and limitations during the full-scale war. Some of the key challenges and limitations include:
Financial Resource Deficit: There is a lack of financial resources for stable economic activities of agricultural producers, primarily due to the absence of investment funds and the increase in the cost of production. In 2022, 21% of enterprises in the agricultural sector incurred a net loss, compared to 11% in 2021. The overall profitability level in 2022 was 14.1%, a significant decline from 37.8% in 2021. Capital investments in agriculture in 2022 were 26.1% lower than in 2021.
Simplification of Agricultural Processes: Simplifying agricultural production processes, reducing fertilizer and plant protection input, and financial constraints have led to decreased crop yields and compromised land quality. Funding shortages and the need for significant cost-cutting resulted in a 50-60% reduction in fertilizer application. The cost of cultivating agricultural crops increased by 30-60% in 2022 compared to 2021, primarily due to a nearly twofold rise in fuel and plant protection costs.
Crisis in Livestock Farming: Livestock farming, especially in the meat and dairy sectors, faces intensified challenges. As of October 2023, the cattle population in Ukraine decreased by 8% compared to the previous year, affecting both agricultural enterprises and household farms. Farms, particularly those owned by the population, experienced a 12.8% decline in the number of livestock. The ongoing reduction in the number of animals, especially cows, has led to a general decline in milk production.
Labor Resource Deficit: The ongoing conflict has forced some agricultural workers to cease operations and leave their homes. According to FAO data, over 150,000 farmers/workers in the food system have been directly affected by the war and/or forced to migrate. Small-scale producers engaged in seasonal crop cultivation, crucial for rural employment and income, are facing difficulties. Forced displacement and the conscription of men into the armed forces result in a shortage of labor and increased workloads for women.
Infrastructure Destruction: Deliberate destruction of grain storage, food warehouses, and logistical infrastructure by the adversary further exacerbates the challenges faced by the agricultural sector.
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the complicating factor for the export shipments of Ukrainian grain reduces the incomes of agricultural producers. In the conditions of difficulties in storing the harvest due to a lack of electricity in the autumn-winter period of 2022-2023, it led to the spoilage of agricultural products and even the loss of a portion of it. Currently, the total capacity of destroyed grain storage facilities amounts to 8.2 million tons of produced goods, and the capacity of damaged grain storage facilities is 3.25 million tons of simultaneous storage capacity.
Ecological challenges arose from combat actions and landmines in 2022, preventing agricultural producers from utilizing up to 30% of fields for cultivation (amounting to 5 million hectares). In 2023, 25% of the area became unsuitable for use. The destruction of the Kakhovka Hydroelectric Station (GES) also caused significant losses to land resources and the agrarian sector.
In general, the agricultural sector demonstrated the ability to produce agricultural raw materials and supply food products to domestic and foreign markets during the full-scale war of 2022-2023. However, production occurred with significant financial losses due to low prices for cereals and oil crops in the domestic market, complicated exports, limited opportunities for restoring material-technical base, infrastructure objects, and returning to land cultivation, which suffered from the consequences of the war. The catastrophic consequences of the destruction of the Kakhovka GES and the inability to conduct agricultural activities on flooded lands had a significant impact. The forced change in the structure of cultivated areas towards the increase in production of more profitable oil crops partially covered the expenses of agricultural producers, while the overall increase in plant production volumes mainly occurred due to favorable weather conditions. At the same time, most livestock sectors remain in a crisis state, especially the meat and dairy industry, primarily due to a decrease in production in household farms.
Key directions for ensuring the functioning of the agricultural sector in the conditions of a full-scale war should be focused on preserving the efficiency of the "production - processing - storage - supply of food products to the population" chain. It is crucial to increase the production of agricultural products, search for and create new (including temporary) facilities for storage and primary processing of products, involve all possible resources of the state and private sector to supply food products to the places of their sale. In the post-war recovery conditions, it is essential to ensure the diversification of agricultural development based on increasing the capitalization and investment attractiveness of agricultural enterprises, forming market institutions that will enhance the efficiency of resources used in agriculture, strengthen the country's food security, develop complexity, increase the export of goods with higher added value, and provide comfortable living conditions in rural areas. As all this occurs under the influence of climate change, there is a need to form a new post-war model of agricultural sector development with a balance between its economic and ecological components that correspond to the goals of sustainable development.
The top priority of state agrarian policy is the restoration of agricultural production in de-occupied territories. This is dictated by the necessity for the swift restoration of food security, opportunities for self-employment, and thus, creating conditions for people to return to regions where security has been restored. Consequently, the first tasks include demining
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аgricultural lands, infrastructure objects of the agricultural sector, and personal household territories have been affected by military actions, leading to the determination of inflicted damage and the initiation of land reclamation for those affected by combat activities. Measures for humanitarian demining of agricultural lands should be supplemented with systematic steps for the rehabilitation of such lands from military contamination. This includes considering practical and acceptable changes in their designated use for agricultural purposes.
Equal development of all organizational and legal forms of economic activity should be promoted. Support for the participation of small and medium-sized agricultural producers in export markets, involvement in international projects, and the creation of joint ventures are necessary. Increasing the share of agricultural products processed within Ukraine and exported as finished food products will help reduce potential conflicts with partner countries that primarily regulate the import of agricultural raw materials.
There is a need for significant diversification of the export assortment of agro-industrial products. This primarily involves increasing the share of finished food products and semi-finished products in the structure of domestic exports. To achieve this, it is necessary to increase the processing volume of agricultural raw materials in Ukraine, attracting investments in the creation of processing enterprises. Additionally, support should be provided to entities attempting to produce and export agricultural products that Ukraine has not traditionally exported but are in demand globally (both non-traditional plant products and ready-to-consume "niche" and organic products). Repositioning Ukraine in the global food system means transitioning from an exporter of raw products to a supplier of high-quality and safe products with higher added value.
Substantial expansion of the labor market, diversification of spheres and types of official employment for the population, and the extension of non-agricultural activities in rural areas to reduce poverty and increase rural incomes are necessary. This requires creating conditions for the spread of modern global trends in rural economic development: supporting small-scale production of high-value-added agricultural products, forming short consumer chains, promoting the development of small-scale industrial production and energy production from renewable sources, expanding the production of building materials, industrial and consumer services, inclusive forms of tourism, etc. This demands an acceleration of the restoration of rural road and transport infrastructure, the establishment of modern telecommunication networks, and digital infrastructure.
It is important to note that the restoration of war-affected territories should take into account climate risks to reduce vulnerability and increase the resilience of all key socio-economic sectors and natural components to climate change. This should be a "green" recovery with mandatory consideration of climate change trends, risk assessments, and vulnerability of socio-economic sectors and natural components to climate change. It also involves incorporating climate change adaptation into regional development strategies, territorial community development strategies, and action plans for their implementation, as well as into economic and social development programs for regions, districts, and cities.
In this context, the production and processing of agricultural products should follow the principles of a circular economy. Agricultural enterprises and farms have the potential to become full-cycle enterprises with waste-free and renewable production, including the complete processing of production residues, the use of environmentally friendly innovative technologies, and efficient use of soils depending on
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their qualitative characteristics and purpose, along with the implementation of precision farming technologies. In particular, agricultural and livestock waste can be locally utilized in small-scale bioenergy projects or as fertilizers. An essential part of this initiative is the development of a network of processing and disposal enterprises for livestock by-products (such as veterinary-sanitary plants) that must safely dispose of such waste and reduce environmental pollution risks.
The restoration of the agricultural sector will serve as a catalyst for the significant activation of related sectors of the economy, including the processing of agricultural products and the food industry, fertilizer production, agricultural machinery manufacturing, bioenergy, segments of the IT industry involved in the digitization of agricultural production and logistics. Informing about investment opportunities in these industries, monitoring, systematizing the needs of agricultural enterprises, and expanding their demand for goods and services from related industries are crucial. The optimization of inter-sectoral cooperation will be facilitated by the formation of agro-food clusters, attracting investments in horizontal diversification of agribusiness, and creating conditions for the localization of related production in the regions.
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