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Abstract  

Digital transformation in agriculture has created a need to identify and assess digital farmers. 

However, a widely accepted definition and standardized assessment framework remain lacking. 

Based on a literature review and theoretical analysis, this study proposes a theoretical framework 

for identifying and assessing digital farmers through three dimensions: digital access, digital 

competence, and digital technology use. A digital farmer is defined as a farmer who has digital 

access, possesses the necessary digital competencies, and actually uses digital technologies in 

agricultural production and business activities. The proposed framework comprises 20 indicators of 

digital technology use across six domains, 35 digital competence indicators across seven domains, 

and three digital access indicators. Digital technology use and digital competence are classified into 

basic and advanced categories. The study further proposes a method for classifying farmers into 

four levels of digital technology use and four levels of digital competence, based on specified 

criteria and thresholds. This framework provides a basis for assessing farmers' digital development 

and designing targeted support policies. Further empirical research is needed to validate the 

proposed indicators and classification thresholds. 

Keywords: digital farmer, digital access, digital competence, digital technology use, 

assessment framework. 

1. INTRODUCTION 
Digital technologies are increasingly aadopted and provide 

numerous benefits in agricultural production and business, 

including higher productivity and production efficiency; improved 

market access; reduced postharvest losses; reduced production 

risks arising from weather and diseases; easier access to financial, 

insurance, extension and training services; more sustainable 

supply-chain management; savings in costs and labor; increased 

income; and environmental sustainability (Mwalupaso et al., 2019; 

CGIAR Digital Innovation Initiative, 2022; Kirui et al., 2013; 

Ashworth & Owens, 2025; Kandulu et al., 2025). 

Farmers vary considerably in terms of their agricultural production 

activities, farm sizes, and the objectives of their agricultural 

production and business operations. These differences lead to 

differences in digital technology use. A wide range of digital 

technologies can be applied across different stages of agricultural 

production and business operations, including input supply, 

production, harvesting, storage, processing, and the marketing of 

agricultural products. These technologies also differ in their levels 

of sophistication and technological advancement. While some 

farmers may adopt a single digital technology, others may 

simultaneously employ multiple digital technologies. To 

effectively apply digital technologies, farmers need digital 

knowledge and digital skills. 

The positive impacts of digital technologies have prompted many 

countries to encourage and facilitate the development of digital 

farmers. For example, Vietnam‘s farmer training and capacity-

building programs include initiatives aimed at developing digital 

farmers. 

Although numerous studies have examined farmers in relation to 

digital technologies, the terms commonly used in this literature 

include farmers‘ digital literacy and digital competence, digital 

skills, digital technology adoption, digital agriculture, and digital 

inclusion. To date, there is no universally accepted definition and 

standardized measurement scale for the concept of a ―digital 

farmer‖ in international research. 
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What, then, constitutes a digital farmer? Is the adoption of a single 

digital technology sufficient for a farmer to be considered a digital 

farmer, or is the simultaneous adoption of multiple digital 

technologies required? Beyond adopting digital technologies, what 

additional criteria should farmers meet? Establishing clear criteria 

for identifying digital farmers is essential not only for assessing the 

level of digital development among farmers in the context of the 

digital revolution, but also for identifying their strengths, 

weaknesses, and limitations. Such an assessment can inform the 

formulation of appropriate policies and support measures to enable 

farmers to develop in step with the ongoing digital revolution. 

This article presents a theoretical framework for identifying and 

measuring digital farmers. Specifically, it reviews the literature on 

digital farmers and proposes a definition, criteria, indicators, and a 

method for categorizing and assessing digital farmers. 

2. LITERATURE REVIEW 
Farmers increasingly use digital technologies in agricultural 

production and business. Numerous studies have examined farmers 

in the process of digital transformation. However, there is no 

unified, standardized definition or measurement scale for digital 

farmers in international research. Some development reports use 

the term ―digital farmer,‖ whereas scientific articles more 

commonly use farmers‘ digital literacy or competence, digital 

skills, digital technology adoption, digital agriculture, and digital 

inclusion. Internationally, three approaches related to digital 

farmers can be identified: digital competence, digital technology 

use, and digital farmer profiles. 

One of the most common research approaches examines farmers‘ 

digital literacy. Magesa et al. (2023) examined smallholders‘ 

digital literacy through their ability to process agricultural 

information in the digital environment. The study used 23 questions 

to assess six groups of abilities: accessing, managing, interpreting, 

evaluating, creating, and communicating digital agricultural 

information. A survey of 257 smallholder households in Tanzania 

showed that digital literacy involves not only searching for 

information but also assessing its reliability, managing it, and using 

it. 

European Commission developed the Digital Competence 

Framework for Citizens (DigComp), providing a comprehensive 

framework for assessing individual digital competence across five 

domains comprising 21 competencies (Vuorikari et al., 2022). Hui 

et al. (2026) applied DigComp to assess farmers‘ digital 

competence in China. However, the framework does not adequately 

capture agriculture-specific digital competencies, particularly those 

related to agricultural data management, digital technology 

applications in farming, and data-driven decision-making. 

Chandra et al. (2024) developed a digital literacy scale specifically 

for farmers. The authors identified three broad dimensions: digital 

knowledge, digital attitudes, and digital competence. Digital 

competence comprises seven components: device use, 

communication and collaboration, content creation and sharing, 

digital safety, problem-solving, digital marketing, and digital 

payments. 

Yang et al. (2025), by contrast, divided farmers‘ digital literacy 

into two dimensions: digital access and digital application. Digital 

application comprises information competence, social competence, 

business competence, and problem-solving competence. Their 

measurement system contains 17 indicators. 

Possessing digital competence does not necessarily mean that 

farmers actually apply technologies in agricultural production and 

business. In a review of 27 studies in sub-Saharan Africa, Choruma 

et al. (2024) found that smallholders used various technologies, 

including digital extension services and digital agricultural 

marketing. However, adoption remained constrained by Internet 

connectivity, digital literacy, infrastructure, costs, and gender 

inequality. Gumbi et al. (2023) likewise found that, despite the 

development of numerous digital agricultural solutions, a 

substantial proportion of smallholders remained excluded because 

digital ecosystems were insufficiently developed. Such ecosystems 

comprise six main components: digital platforms, business model 

innovation, digital literacy, digital infrastructure, technologies, and 

affordability. 

A study by Uy et al. (2025) in Vietnam showed that farmers used 

digital tools in agriculture. The authors found that educational 

attainment, farm size, digital experience, knowledge exchange, 

access to digital information, and Internet costs were associated 

with digital technology adoption. 

Gray (2018) approached ―digital farmers‖ from the perspective of 

digital profiles. Data on farmers and farms can be collected, stored, 

analyzed, and combined with other data sources to provide more 

appropriate services to farmers. Thus, farmers in the digital 

environment are both users and producers of data for the 

agricultural ecosystem. This approach broadens the concept of a 

digital farmer from a ―device user‖ to an actor in an information 

and data ecosystem. 

The reviewed literature indicates that digital farmers are addressed 

through three dimensions: digital access, digital competence, and 

digital technology use. These are distinct but interrelated concepts. 

Digital farmers should be identified through digital conditions, 

capabilities, and behaviors. Device ownership, Internet use, or 

digital skills alone cannot fully capture farmers‘ participation in 

digital transformation. Conversely, measuring technology use 

alone does not reflect their autonomy in the digital environment. 

3. METHOD FOR DEVELOPING 

DIGITAL-FARMER CRITERIA 
The method for developing digital-farmer criteria is based on a 

review of secondary literature, analysis, and deductive reasoning to 

propose indicators measuring digital technology use, digital 

competence, and digital access. 

As conceptualized in this study (see Section 4), digital farmers must 

not only use digital technologies but also possess digital competence 

and digital access. Therefore, the criteria for digital farmers must 

cover all three dimensions. To use digital technologies, farmers 
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need digital access and digital competence. In other words, digital 

competence underpins farmers‘ ability to use digital technologies. 

Accordingly, our approach begins by identifying digital 

technologies currently used in agricultural production and business 

worldwide and then determining the digital competencies and 

access conditions farmers need to use those technologies. Digital 

technologies are diverse and continually changing. A technology 

that does not exist today may emerge within a few months. 

Therefore, to facilitate assessment, we group technologies by 

application area, such as digital technologies supporting farmers‘ 

information searches or financial transactions and payments. Digital 

technologies also vary in complexity: many can be used by farmers 

with basic competence, whereas more complex technologies 

require advanced digital competence. We therefore classify 

agricultural digital technologies into basic and advanced digital 

applications. 

To use all currently available agricultural digital technologies, 

farmers need a wide range of knowledge and digital skills. Some 

skills are relatively simple and easy to learn and apply, while other 

digital competencies are complex and difficult to acquire and use. 

Accordingly, we also classify farmers‘ digital competencies into 

basic and advanced categories. 

A farmer may have high digital competence but, without using any 

digital technology, cannot be considered a digital farmer. In such a 

case, calculating an aggregate score from indicators to determine 

farmers‘ digital level would appear inappropriate. To identify 

farmers‘ levels of digital competence and technology use and 

inform measures to develop digital farmers, we classify farmers 

into groups separately for the competence and technology-use 

dimensions. The digital-access dimension is not used for this 

classification because digital technology use necessarily requires 

access to devices and the Internet. These are mandatory conditions 

for digital farmers. 

4. PROPOSED CRITERIA FOR 

DIGITAL FARMERS 
This section proposes a definition of digital farmers and criteria 

reflecting their digital technology use, digital competence, and 

digital access. 

4.1 Definition of digital farmers 

The review of academic literature and Vietnamese policy 

documents indicates that three interrelated dimensions characterize 

digital farmers: digital access, digital competence, and digital 

technology use. On this basis, the study proposes the following 

definition: 

―A digital farmer is a farmer who has digital access, possesses the 

necessary digital competence, and actually uses digital 

technologies in agricultural production and business activities.‖ 

This definition has four components: being a farmer, digital access, 

digital competence, and digital technology use in agricultural 

production and business. Its central point is that digital farmers 

cannot be equated with farmers who possess devices and Internet 

connectivity (digital access) or digital skills; they must actually use 

digital technologies in their own or their household‘s agricultural 

production and business. 

4.2 Criteria of digital technology use 

Farmers' digital technology use refers to farmers' actual use of 

digital technologies, tools, platforms, or digitally enabled services 

to support agricultural production, farm management, decision-

making, market transactions, value-chain coordination, financial 

activities, and access to agricultural and public services. Drawing 

on the international literature on digital agriculture, ICT4Ag, 

precision agriculture, digital extension, farm management 

information systems, digital agricultural platforms, e-commerce, 

and digital financial services, this study conceptualizes farmers' 

digital technology use as a multidimensional construct comprising 

six domains and 20 observable digital uses. 

Domain 1. Agricultural information search, advisory services and 

learning: Reflects farmers‘ use of digital technologies to search for 

and use information on production techniques, weather, pests and 

diseases, markets and agricultural prices; access digital agricultural 

extension services; and participate in learning and training to 

improve knowledge and skills for agricultural production and 

business. 

Domain 2. Production and business management and decision 

support: Reflects farmers‘ use of digital technologies to record, 

manage and use production data; manage resources, costs and 

business outcomes; plan and support decisions; and manage 

agricultural production and business activities. 

Domain 3. Precision agriculture, monitoring and automation: 

Reflects farmers‘ use of digital technologies to monitor crops, 

livestock and production resources such as soil, water and the 

environment; and their use of sensors, IoT, drones, artificial 

intelligence (AI) and automation technologies in agricultural 

production. 

Domain 4. Markets, trade and value-chain linkages: Reflects 

farmers‘ use of digital technologies to search for and purchase 

agricultural inputs; promote, market and sell agricultural products; 

implement traceability; and connect, communicate and transact 

with cooperatives, enterprises, customers and other agricultural 

value-chain actors. 

Domain 5. Digital finance, payments and insurance: Reflects 

farmers‘ use of digital technologies to make payments in 

agricultural production and business and access and use digital 

financial services such as credit, loans, savings and digital 

agricultural insurance. 

Domain 6. Digital production services and public services: Reflects 

farmers‘ use of digital platforms to search for, book or hire, and 

use agricultural production, mechanization, transport and logistics 

services; access and use public services; complete 

administrative procedures; and access agricultural support programs 

and policies in the digital environment. 
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Digital applications are divided into basic and advanced categories. 

Basic digital applications involve farmers‘ use of digital 

technologies for routine agricultural production and business 

activities such as information searches, learning, communication, 

transactions, payments, service access and simple data recording. 

These activities mainly require basic digital skills and do not 

demand in-depth data analysis or the operation of complex 

technologies. By contrast, advanced digital applications emphasize 

data utilization, decision support, and specialized technologies in 

agricultural production, management, and business, generally 

requiring advanced digital skills. Advanced applications include 

technologies for managing, using, and analyzing data; planning and 

decision support; and monitoring and automating agricultural 

production and business. Of the 20 proposed digital applications, 

14 are basic, and six are advanced. 

The table below presents digital applications in each domain, 

classifies them into basic and advanced categories, and provides 

evidence of technologies already used in practice. 

Table 1. Classification of agricultural digital applications 

Domain Digital technology Level Sources 

1. Digital agricultural 

information, advisory 

and learning 

1. Search for and use information on 

weather, pests, diseases, and production 

techniques. 

Basic Camacho & Conover (2019); 

Singh et al. (2023); Mittal et al. 

(2010); Uy et al. (2023); Hoang et 

al. (2022). 

2. Obtain information on markets, market 

requirements, and agricultural product 

prices. 

Basic Camacho & Conover (2019); 

Mittal et al. (2010); Hoang (2020a, 

2020b); Uy et al. (2023) 

3. Access and use digital agricultural 

extension services/applications. 

Basic Singh et al. (2023); Cole & 

Fernando (2021); Uy et al. (2023); 

Bui et al. (2022) 

4. Participate in education, training, and 

skills development for agricultural 

production and business through digital 

platforms. 

Basic Singh et al. (2023); Uy et al. 

(2023); Bui et al. (2022) 

2. Digital farm 

management and 

decision support 

5. Record and manage electronic 

production logs. 

Basic Gabriel & Gandorfer (2023); 

Fountas et al. (2015)  

6. Manage and use crop/livestock data on 

digital platforms. 

Advanced Fountas et al. (2015); Tummers et 

al. (2019)  

7. Use digital tools and data for production 

planning and decision support. 

Advanced Fountas et al. (2015); Schulze 

Schwering et al. (2022) 

8. Use digital maps/GPS/GIS for 

production management. 

Advanced Lowenberg-DeBoer & Erickson 

(2019); Barnes et al. (2019) 

9. Use digital tools to manage 

farm/household economic activities: inputs, 

costs, labor, output, inventories, revenue, 

profit, etc. 

Advanced Fountas et al. (2015); Schulze 

Schwering et al. (2022) 

3. Digital monitoring, 

precision agriculture 

and automation 

10. Monitor crops, livestock and production 

resources (soil, water, environment, etc.) 

using digital technologies. 

Advanced Zarco-Tejada et al. (2014); Gabriel 

& Gandorfer (2023)  

11. Apply sensors, IoT, drones, AI, and 

automation in production. 

Advanced Barnes et al. (2019); Lowenberg-

DeBoer & Erickson (2019); 

Gabriel & Gandorfer (2023) 

4. Digital markets, e-

commerce and value-

chain linkages 

12. Search for and order production inputs 

online. 

Basic Uy et al. (2023) 

13. Promote, market and sell agricultural Basic Feng (2024); Liu et al. (2025) 
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products in the digital environment. 

14. Use QR codes and traceability systems. Basic Gonçalves et al. (2025) 

15. Connect, communicate and transact 

with cooperatives, enterprises, customers 

and value-chain actors in the digital 

environment. 

Basic Agyekumhene et al. (2018, 2020); 

Dawson et al. (2024) 

5. Digital payments, 

finance and insurance 

16. Use digital payments in agricultural 

production and business. 

Basic Grossman & Tarazi (2014); 

Mattern & Ramirez (2017) 

17. Access and use digital financial services 

(credit, loans, savings, etc.). 

Basic Grossman & Tarazi (2014); 

Mattern & Ramirez (2017) 

18. Access and use digital agricultural 

insurance services. 

Basic Grossman & Tarazi (2014) 

6. Digital production 

and public services 

 

19. Search for, book/hire and use 

production, mechanization, transport and 

logistics services through digital platforms. 

Basic  Ngissah et al. (2025) 

 

20. Access and use public services, 

administrative procedures and agricultural 

support programs/policies in the digital 

environment. 

Basic Reissig et al. (2022) 

Source: Compiled and proposed by the author. 

4.3 Criteria of digital competence 

Farmers‘ digital competence includes knowledge, skills and 

attitudes that enable farmers to use digital technologies effectively, 

safely, responsibly and appropriately to perform tasks, solve 

problems, make decisions and adapt to changes in agricultural 

production and business. Digital competence influences digital 

technology use. We therefore propose seven domains of digital 

competence comprising 35 digital skills required for the 

applications described above: (1) operating digital devices and 

technologies; (2) searching for, collecting and evaluating digital 

information and data; (3) digital communication and collaboration; 

(4) digital content creation and management; (5) digital safety, 

security and responsibility; (6) problem-solving, decision-making 

and technological adaptation; and (7) transactions and economic 

activities in the digital environment. 

Digital competence indicators are classified as basic or advanced. 

Basic digital competence comprises the knowledge and skills that 

are necessary prerequisites; without them, farmers would find it 

difficult to carry out basic digital applications that do not require 

in-depth data analysis or the operation of complex technologies. 

Examples include connecting to the Internet, searching for 

information, communicating, creating documents, protecting 

passwords, selecting applications, and making digital payments. 

Advanced digital competence comprises the knowledge and skills 

enabling farmers to use and combine specialized digital tools and 

technologies to organize, manage, use, and analyze data; solve 

complex problems; support decision-making; and operate and 

adapt to advanced digital technologies in agricultural production 

and business. These skills build on basic digital skills and mainly 

serve advanced digital applications. 

Not every digital competence domain must include both basic and 

advanced competencies. The indicators for each domain are 

presented in the table below. 

Table 2. Proposed digital competence indicators for digital farmers 

Domain Digital competence indicator Level 

 

 

Operating digital 

devices and 

technologies 

Use basic functions of smartphones, computers or tablets. Basic 

Connect to and use the Internet, Wi-Fi and mobile data. Basic 

Install, update and use applications/software; create and manage 

digital accounts. 

Basic 

Manage files, images, documents and data on devices 

or online storage. 

Basic 
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Connect, configure and operate digital 

devices/technologies for work and resolve routine technical 

problems. 

Advanced 

Digital competence indicator Level 

Identify information needs and search for 

information/data on the Internet or digital platforms. 

Basic 

Filter, select and compare information from different sources. Basic 

Assess the reliability, accuracy, currency and 

relevance of information. 

Basic 

Collect, enter, organize, store, update and retrieve digital data. Basic 

Read, interpret, analyze and use information/data for planning and 

decision support. 

Advanced 

Communicate via messages, email, voice/video calls and digital 

platforms. 

Basic 

Share information, documents, images and data in the digital 

environment. 

Basic 

Participate  and  interact  in  online  groups,  social networks or 

communities. 

Basic 

Collaborate, coordinate work and exchange 

information with various parties in the digital 

environment. 

Basic 

Select appropriate digital communication channels, tools and methods 

for the purpose, audience and context. 

Basic 

Create and edit text documents,

 presentations, spreadsheets, forms and digital documents. 

Basic 

Create/edit and share basic images, audio or video. Basic 

Enter,  post,  edit  and  update  content  on  digital 

platforms. 

Basic 

Combine information, data and different content types to  create  new  

content  for  work  or  agricultural 

production and business. 

Advanced 

Digital competence indicator Level 

Use digital/AI tools to create, edit and manage content while  complying  

with  copyright  and  content-use 

rights. 

Advanced 

Protect devices and accounts with passwords, 

authentication and appropriate security measures. 

Basic 

Protect personal information, data and privacy in the 

digital environment. 

Basic 
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Recognize and avoid unsafe websites/links/applications, 

scams, phishing, fraud and 

malware. 

Basic 

Back up, protect and restore data and assess risks before sharing 

information or conducting transactions. 

Advanced 

Use data, content, AI and digital technologies 

responsibly, lawfully and ethically. 

Basic 

Identify needs and select suitable digital 

tools/applications to perform tasks. 

Basic 

Find instructions and independently resolve routine 

technical problems. 

Basic 

Combine multiple tools, information sources and 

digital data to solve problems. 

Advanced 

Use digital/AI tools for analysis, problem-solving and decision support, 

and verify the results provided. 

Advanced 

Recognize gaps in one’s skills, learn independently 

and adapt to new digital technologies. 

Basic 

Search for, compare and select products, services, buyers/sellers or 

suppliers in the digital environment. 

Basic 

Place orders, book/hire services and track online 

transactions. 

Basic 

Make payments, receive money and check/confirm 

digital transactions. 

Basic 

Digital competence indicator Level 

Check partners’ reliability, manage 

invoices/documents and understand terms, 

commitments and contracts in electronic transactions. 

Basic 

Complete online applications/procedures and recognize, 

prevent and address risks or errors in digital 

transactions. 

Basic 

 

Source: Proposed by the author. 

4.4 Criteria of digital access 

Two basic conditions for digital technology use are access to a 

device and the ability to connect to the Internet. Internet-enabled 

devices include smartphones, tablets, desktop computers, laptops, 

and certain other devices (televisions). Internet access may be 

provided through LAN, mobile networks, or Wi-Fi. Another factor 

affecting digital access is Internet connection quality (bandwidth, 

latency, and stability. For simplicity, we propose three indicators of 

farmers‘ digital access: 

1. Possession of an Internet-enabled device (smartphone, 

computer, or tablet). 

2. Internet connectivity (LAN, Wi-Fi or mobile network). 

3. Adequate connection quality (stable, high-speed 

connectivity). 

5. DETERMINING FARMERS' DIGITAL 

LEVEL 
The two basic conditions for digital technology use are having a 

device and Internet connectivity. Without these conditions, digital 

applications cannot be carried out. Internet connection speed 

enables digital applications to be performed quickly. Therefore, 

digital farmers must essentially have a device and Internet access. 

Farmers‘ digital level encompasses three dimensions (digital access, 

digital competence, and digital technology use), with classification 

focusing specifically on competence and technology use. As 

clarified in the definition, farmers who do not use any digital 
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technology cannot be called digital farmers. In other words, digital 

farmers must use at least one digital application. 

5.1 Levels of digital technology use 

Based on basic and advanced digital technology use, we propose 

classifying farmers into four groups:Group 1. Farmers with 

advanced digital technology use: Farmers who use at least 50% of 

basic digital applications and at least one advanced digital 

application. 

Group 2. Farmers with moderate digital technology use: Farmers 

who use at least 50% of basic digital applications but no advanced 

digital applications. 

Group 3. Farmers with low digital technology use: Farmers who do 

not meet the criteria for advanced or moderate digital technology 

use but use at least one digital technology in agricultural 

production and business. 

Group 4. Farmers with no digital technology use: Farmers who do 

not use any digital application. 

It is noted that the 50% threshold and the requirement to use at 

least one advanced digital technology are proposed on theoretical 

and feasibility grounds; they are not standardized thresholds. 

5.2 Levels of digital competence 

Based on the achievement of digital competence indicators, we 

propose classifying farmers into four digital competence groups: 

- Group 1. Farmers with high digital competence: Farmers 

who simultaneously meet three conditions: (1) achieve 

50% of basic digital competencies; (2) possess at least one 

basic digital competence in each of the seven domains; 

and (3) achieve at least 30% of advanced digital 

competencies. 

- Group 2. Farmers with moderate digital competence: 

Farmers who do not meet the criteria for high digital 

competence but simultaneously meet two conditions: (1) 

achieve 50% of basic digital competencies; and (2) possess 

at least one basic digital competence in each of the seven 

domains. 

- Group 3. Farmers with low digital competence: Farmers 

who do not meet the criteria for moderate digital 

competence but possess at least one digital competence. 

- Group 4. Farmers with no digital competence: Farmers 

who do not possess any digital competence. 

The proposed 50% threshold for basic digital competence is based 

on two considerations: (1) not all digital competencies are equally 

necessary for every farmer, as digital technology needs differ by 

production type, scale, and business model; and (2) the threshold is 

consistent with the concept of basic digital competence. Farmers 

need not master most competencies to be considered to possess 

basic digital competence. Being able to perform at least half of the 

competencies may be regarded as a minimum competence level. 

The proposed 30% threshold for advanced digital competence 

reflects the fact that advanced skills tend to be specialized and 

depend on production and business needs. Farmers do not need to 

possess all advanced skills; rather, they need certain relevant skills 

to perform complex digital tasks. It should be noted that the 50% 

and 30% thresholds are proposed on theoretical and feasibility 

grounds and have not been standardized. 

6. AREAS FOR FUTURE EMPIRICAL 

RESEARCH 
The proposed criteria and method for identifying digital farmers 

are based on a literature review and theoretical reasoning and have 

not yet been empirically tested. Further empirical research is 

therefore needed in the following areas: 

First, validating indicator relevance and comprehensiveness: 

Empirical studies should assess the relevance of digital access, 

digital competence, and digital technology use indicators to 

agricultural production and business in practice, and identify 

indicators that should be added, modified or removed according to 

commodity, scale, and production method. 

Second, verifying the basic–advanced classification: Future 

research should examine differences in basic and advanced levels. 

Assess differences in complexity, skill requirements, and farmers‘ 

ability to perform each indicator, and adjust the classification to 

reflect practical conditions. 

Third, evaluating classification thresholds: Researchers should test 

the appropriateness of the 50% thresholds for basic competence 

and technology use, the 30% threshold for advanced competence, 

and the advanced-application condition, thereby establishing 

empirically grounded classification thresholds. 

Fourth, exploring multidimensional interactions: Studies should 

analyze the reciprocal relationships among digital access, digital 

competence, and digital technology use. Analyze the roles of 

access conditions and digital competence in digital technology use 

and examine whether technology use can, in turn, improve 

farmers‘ digital competence. 

7. CONCLUSION 
This study proposes a theoretical framework and a method for 

identifying digital farmers based on three closely interrelated 

dimensions: digital access, digital competence, and digital 

technology use. Based on a review of scientific literature, analysis 

of policy orientations and theoretical reasoning, the study 

establishes that a digital farmer is not simply someone who 

possesses devices, Internet connectivity or digital skills, but 

someone who actually uses digital technologies in agricultural 

production and business. 

Starting from digital technology applications in agriculture, the 

study identifies the digital competencies and access conditions that 

farmers need to use these applications. Accordingly, the proposed 

framework comprises 20 digital technology use indicators across 

six activity domains, 35 digital competence indicators across seven 

competence domains, and three digital access indicators. 

Technology use and competence indicators are classified into basic 

and advanced levels, reflecting differences in the nature and 
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complexity of technologies and skills. 

Regarding the assessment method, the study proposes classifying 

farmers into four groups by level of digital technology use and four 

groups by level of digital competence, based on specific conditions 

and quantitative thresholds, rather than using a composite score. 

This method distinguishes the ability to use technologies from 

actual technology-use behavior and identifies differences in digital 

proficiency among farmers. 

The proposed framework and method provide an initial scientific 

basis for identifying, classifying, and assessing the development of 

digital farmers; identifying limitations in competence and 

technology use; and thereby informing training programs and 

digital transformation support tailored to different farmer groups. 

The framework can also support research, surveys, and monitoring 

of farmers‘ digital transformation. However, the classification of 

indicators and the proposed assessment thresholds are currently 

based on theoretical reasoning and require empirical testing and 

adjustment to ensure relevance, reliability, and practical 

applicability. 
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