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ARE SMALL FARMS SUSTAINABLE AND TECHNOLOGICALLY SMART 

AT THE SAME TIME?  

EVIDENCE FROM POLAND, ROMANIA AND LITHUANIA 

 

Sustainable agricultural development, as defined by FAO in 1987, consists of 

using natural resources and orienting technologies and institutions in such a way as 

to meet current human needs and those of future generations [1, pp. 142-162]. This 

mode of agricultural development does not degrade the environment, ensures the 

conservation of soil, water resources, plants and animals, while meeting production 

targets and ensuring a decent quality of life for rural communities [2, pp. 34-39]. 

Sustainable development is an objective of strategic importance in the European 

Union. To date, many publications have been produced on the impact of agricultural 

practices on rural sustainability [3, 357-360; 4; 5]. These publications point to the 

beneficial effects of modern agricultural technologies on increasing land 

productivity and labour productivity, improving the quality of natural resources, 

ensuring food security, poverty reduction, among others [6, pp. 1-6; 7, pp. 4377-

4383; 8, pp. 1-16]. It can be assumed that the application of modern technology 

using artificial intelligence (AI) contributes to the economic, social and 

environmental sustainability of farms. The implementation of such innovations is 

justified in the case of small farms, which, depreciated in the food supply chain as a 

result of the market mechanism, which leads to an income disparity in relation to 



large farms [9; 10; 11]. The use of artificial intelligence solutions can improve their 

financial performance. On the other hand, some authors indicate that the adaptation 

of innovative solutions in small farms may be hampered by the lack of knowledge, 

skills and capital [12; 13; 14].  

 The aim of the study was to assess the level of use of modern technologies 

(artificial intelligence) in smallholder farms in Poland, Romania and Lithuania. 

These are three European Union countries, belonging to the so-called post-Soviet 

block, with a fragmented agrarian structure as a result of a similar path of systemic 

transformation. The study included units with a relatively high index of economic, 

social and environmental sustainability. Thus, the authors asked whether there is a 

synergy between sustainability and the degree of adaptation of modern 

technologies. At the same time, the rationale for using innovative solutions and the 

barriers associated with it were indicated. This made it possible to formulate 

recommendations for agricultural policy regarding the implementation of artificial 

intelligence in the smallholder sector. The study used a rare qualitative research 

approach - in-depth interviews with farm owners - which is a kind of contribution to 

the analysis of the phenomenon. The questions and statements found in these 

interviews fit into the theory of reasoned action (TRA), which is a psychological 

theory that links beliefs to behaviour. This approach includes the following 

components of human behaviour: knowledge, subjective norms and individual's 

behavioural intention. It was assumed that behavioural intention is the most 

proximal determinant of human behaviour [15, pp. 11-39; 16]. To the best of our 

knowledge, there are no similar studies for Central and Eastern European countries, 

hence it was reasonable to conclude that the paper fills a research gap in this area.  

Small-scale farms from three countries – Poland, Lithuania and Romania – 

were included in the analysis. For this research, the following criteria were adopted to 

select these units: utilized agricultural area up to 20 ha UAA, standard output up to 

EUR 25,000 and at least 75% of the family members' labour input involved in 

agriculture activity. In the first stage, the analysis was based on surveys conducted in 

Poland in 2018 and in 2019 in two  other countries. The samples numbered 710 farms 



in Poland, 1000 in Lithuania and 900 in Romania. A purposeful and random selection 

of the research sample was applied. Data were collected in the form of direct 

interviews by agricultural advisors. Questions concerned four areas: general farm 

features, economic and social issues, environmental aspects and connections with the 

market. In the second stage, using these data, we ordered farms according to the 

synthetic sustainability measure. From each country, we selected the 20 most 

sustainable farms (the so-called ‘Top-20’). Among these entities, direct in-depth 

interviews were conducted. The interviews took place in 2020 and involved authors 

and agricultural advisors. Therefore, in total, detailed information was collected from 

60 farms from Poland, Romania and Lithuania.  

The conducted research proved that the level of use of modern technology in 

small farms, even those with a high sustainability index, was in practice zero. Thus, it 

can be stated that small-scale sustainable farms in Poland, Romania and Lithuania are 

not technologically smart at the same time. This fact manifests the necessity of 

dedicating artificial intelligence-based solutions to small farms. This is especially true 

for countries with a high share of smallholder agriculture and a fragmented agrarian 

structure, as the low scale of production and land area, in addition to high acquisition 

costs, are considered as the main barriers to the application of AI. Therefore, 

instruments for subsidising the purchase of technology are recommended, in the case 

of EU countries these may be targeted funds under the second pillar of the Common 

Agricultural Policy. The barrier of too small scale of production and lack of capital 

can also be reduced by developing systems of cooperation in the purchase and use of 

innovative machinery and equipment (e.g. creating and disseminating a model of a 

kind of technology co-ownership agreement). It is also postulated that rural areas 

should be covered by broadband Internet and that farmers should be guaranteed 

access to powerful computers connected to Cloud and data. Last but not least, it is 

crucial to organise (e.g. at the headquarters of agricultural advisory centres, chambers 

of agriculture, village halls) a series of training courses on the application of artificial 

intelligence in agriculture, with particular emphasis on small farms. This process 



should involve representatives of companies producing the technology, IT specialists, 

scientists, social partners and, finally, farmers using such solutions. 
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