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FOREWORDS

The year 2020 marks the beginning of the “Decade of Action” proclaimed by the United Nations for 
achieving the goals and targets set out in the 2030 Agenda for Sustainable Development Agenda. 
In an increasingly digital world, information and communication technologies (ICTs) play a key role 
as development enablers that can facilitate countries’ capabilities to reach all the 17 Sustainable 
Development Goals (SDGs).

In the wake of the COVID-19 pandemic which continues to ravage so many of our populations and 
economies, there can no longer be any doubt that dramatically accelerating progress on the SDGs 
means dramatically accelerating progress to extend digital connectivity to the 3.6 billion still totally 
cut off from the online world. 

Digital is the foundation on which we can build social and economic resilience. We have never faced a 
situation of greater urgency, and renewed global recognition of the importance of digital infrastructure, 
services and skills presents many unprecedented opportunities to make real and rapid progress. 

Europe and the Commonwealth of Independent States (CIS), throughout the years, made significant 
progress, becoming world leader in broadband connectivity. However, a lot remains to be done to 
bridge connectivity, affordability and digital skills divides across the countries. The impact of policy and 
regulatory frameworks on the development of digitization in Europe and CIS is positive. In Europe, an 
increase of 10 per cent in digitization results in 1.4 per cent growth in gross domestic product (GDP) 
per capita. ​In the CIS region, an increase of 10 per cent in fixed-broadband penetration would result 
in 0.63 per cent in GDP per capita. 

While Europe leads in digital agriculture development, the e-agriculture sector in many parts of Europe 
still suffers from underinvestment. As agriculture becomes more and more knowledge-intensive, 
having access to timely and accurate information tailored to specific locations and conditions is 
critical to helping farmers enhance their efficiency in agricultural production. E-agriculture centres 
on designing, developing, and applying innovative methods of ICT use within the agricultural sector 
in the rural domain.

Many stakeholders have long recognized the need for strategies for national e-agriculture, also known 
as digital agriculture. However, most countries have yet to adopt or implement a national strategy for 
the agricultural sector's use of ICTs. E-agriculture strategies will help rationalize financial and human 
resources, address (holistically) ICT opportunities and challenges of the agricultural sector, generate 
new revenue streams and improve the lives of people in rural communities. 

This review provides the results of a one-year study jointly conducted by ITU and FAO, addressing 
a broad range of issues related to contemporary policy and practices across Europe and CIS in 
e-agriculture. The review also features the experiences of countries in their ongoing efforts to develop 
and implement digital agriculture strategies. 

I thank all administration of the 18 countries that have participated in this mapping exercise and 
commend the Europe and CIS regions for the report. It is an important result of our work carried 
out under the ITU Regional Initiatives for Europe and CIS on a “Citizen-centric approach to building 
services for national administrations” and on “Fostering innovative solutions and partnership for the 
implementation of Internet of Things technologies and their interaction in telecommunication networks, 
including 4G, IMT-2020 and next-generation networks, in the interests of sustainable development”. 
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The review  is a significant regional milestone in implementing the World Summit for Information Society 
(WSIS) Action Plan, in particular WSIS Action Line C7: ICT applications: e-Agriculture. It is an important 
contribution towards achieving the Sustainable Development Goals, in particular SDG 2 and SDG 9.

The Telecommunication Development Bureau remains committed, jointly with FAO, to 
continuing to develop tools and mechanisms to intensify collaboration and implement 
actions at the regional and national levels that aim to enhance the role of ICTs in agriculture. 
Together, we need to bring the benefits of the digital world to the citizens of tomorrow, 
whilst addressing the risks of the new ecosystem, where the online and offline worlds merge. 

Doreen Bogdan-Martin

Director, Telecommunication Development Bureau
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Digital technologies are rapidly transforming how people, business and governments work. They affect 
the entire food system, every actor of that system, and generate significant benefits in agriculture by 
reducing the costs of information, transactions and supervision. While digital technologies can make 
significant contributions towards the achievement of the 2030 Agenda for Sustainable Development, 
including its Sustainable Development Goals (SDGs), they raise economic, social and ethical concerns, 
in particular with respect to privacy and security, but also in terms of the disruptive impact that they 
can have on business, employment and markets. While these concerns are common across all sectors 
of the economy, the transformational impact that digital technology can have specifically on the food 
and agricultural sector is particularly broad.

Agricultural and rural development in the region of Europe and Central Asia has to overcome 
various challenges transforming to sustainable food systems and nutrition sensitive value chains. 
Such challenges include the triple burden of malnutrition undernutrition (overweight, obesity, and 
micronutrient deficiencies); climate change adaptation; increased food loss and waste; rural divides 
and urbanization, including the outmigration of young people; small-size farming domination; and 
aging of farmers in the Western Balkans and the Caucasus. 

The COVID-19 crisis threatens the food security and nutrition. In the longer term, the economic 
consequences can have implications on the functioning of food systems and thus also environmental 
and social disruptions. Emphasis needs to be given to both short and long-term measures that supports 
a transition to more sustainable food systems that are in better balance with nature and that support 
healthy diets – and thus better health prospects - for all. The sustainable nutrition sensitive agriculture 
value chains from farm to fork require equal access to information and communication technologies 
(ICTs) for all stakeholders. However, in Europe and Central Asia, the adoption of new technologies is 
lagging behind for smallholder farmers. The reasons of this rural digital divide are often related to 
availability and quality of access, connectivity costs, appropriate and adapted content that can be 
activated. The solutions reside in participatory processes, involving all actors working in partnerships 
using traditional and new technologies. 

The COVID-19 pandemic has been a wakeup call and has accelerated the use of digital technologies in 
order keep working and stay connected. It also revealed the divides that persist between those who 
have access and those who do not. Digital technology dividends are not automatic, and not everyone 
can benefit equally. Hence, there is a critical need for actions at policy level to maximize the benefits 
and minimize the potential risks, and ensure government commitment to upscale new solutions and 
create a structured enabling environment for innovation development, support systems and capacity 
development, which are pertinent for generating a development change through ICTs in agriculture. In 
accordance with the core principles of the 2030 Agenda for Sustainable Development, governments 
in the Europe and Central Asia region shall take measures to leave no one behind and close digital, 
rural and gender divides, known as the triple divide. As mentioned in the UN Secretary-General’s 
Roadmap for Digital Cooperation, more than ever we need to connect, respect and protect people 
in the digital age. People working in agriculture, forestry and fishery, living in remote and rural areas 
should not be left behind.

Coordination is needed to sustainably address the digital transformation of agriculture. Responding 
to the call of the 2020 Global Forum for Food and Agriculture (GFFA), it is proposed that FAO host 
an International Platform for Digital Food and Agriculture that will i) promote the coordination and 
strength the linkages between international forums for agriculture and those for the digital economy 
to enhance the awareness of the international community to issues specific to the digitalization of 
the food and agriculture sectors; and ii) support governments with policy recommendations, best 
practices, and voluntary guidelines that can enhance the benefits of digital technology applications 
on agriculture, while addressing potential economic, social and ethical impacts and concerns. 
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I would like to thank all the FAO country offices and focal point in the region who participated in the 
review. FAO and ITU advocate for a participatory policy formulation on e-agriculture linked to agricul-
tural and rural strategy goals, based on a detailed needs assessment of agricultural sectors against 
the available ICT solutions and mechanism for fostering innovation with ministries responsible for 
agriculture taking the lead while involving other key actors, engaging private sector, academia and 
civil society. Since 2015, FAO and ITU have joined forces to assist countries in developing their national 
e-agriculture strategies and roadmaps. This collaboration is more than ever needed and will continue.

Vladimir Rakhmanin

FAO Assistant Director-General and Regional Representative for Europe and Central Asia
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1.2 	 ICTs and agriculture 

ICTs have long been recognized as key enablers for bridging the digital divide and achieving the 
three dimensions of sustainable development: economic growth, environmental balance and social 
inclusion. They have proved to be instrumental in health, education, finance and trade, providing 
information and services, and have contributed to greater transparency and accountability. By using 
ICT-based solutions, problems that have been a burden to the agriculture sector for too long can be 
solved. However, in order to exploit the latent potential of ICT devices and digital services effectively, 
the characteristics of the driving forces behind new technologies have to be understood. At the 
farm level, ICTs can help manage farm operations and functions by collecting, processing, storing 
and disseminating information. Farm Management Information Systems (FMIS) are complex record-
keeping systems that support agricultural production management, helping in particular to reduce 
production costs, ensure compliance with agricultural standards and maintain product quality and 
safety. Digital technology can also be used to deliver e-agriculture, a more streamlined agricultural 
production system often called “precision agriculture”, which uses a resource-efficient approach 
that can also have great benefits in terms of environmental issues (e.g. more efficient use of water, 
optimization of treatments and inputs, reduced use of fertilizers and pesticides – or “doing more with 
less”). Looking beyond the farm, e-agriculture has the potential to contribute to a more economically, 
environmentally and socially sustainable agriculture that meets the agricultural goals of a country or 
a region more effectively in the following areas (detailed in Figure 1):

•	 agricultural innovation systems;

•	 sustainable farming;

•	 disaster management and early warning systems;

•	 enhancing market access;

•	 food safety and traceability;

•	 financial services and insurance;

•	 capacity development and empowerment;

•	 regulatory frameworks.

Figure 1: Role of ICTs in agriculture
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The Ministry has also built the Data Warehouse, a comprehensive repository of the databases produced 
by it and its agencies constructed along the lines of the data portal created by the European Commission 
Joint Research Centre. The Data Warehouse is able to consolidate and analyse data from different 
databases, and to create semi-automated reports based on common parameters such as product and 
region. It is therefore a powerful tool for supporting advanced analytics, policy-making and reporting, 
and can also promote inter-agency coordination. FAO/ENPARD has also provided support for the 
creation of an online repository of most of the extension materials produced by the Ministry and other 
partners (NGOs, donors). The materials (including not only texts, but also videos and other resources) 
are collected and undergo a technical revision before being uploaded to the online extension library 
(elibrary.mepa.gov.ge), where they can be filtered and downloaded. FAO/ENPARD has also provided 
support enabling the National Statistical Agency (GEOSTAT) to improve the current quarterly survey of 
agricultural holdings (Computer Assisted Personal Interviews). The data collection methodology was 
launched in 2018 and a first survey, on aquaculture holdings, implemented. FAO has also provided 
support enabling the Ministry and GEOSTAT to produce agriculture-related SDG indicators. 

Through its ENPARD programme, the EU helps to modernize Georgian agriculture by supporting 
the roll-out of the agriculture cooperative model, providing 1 600 cooperatives with financial and 
technical support. It has also lent support for the establishment of 59 information and consultation 
centres around the country, at which over 250 000 farmers have been trained to date. One of the 
main functions of these centres is to provide capacity development for farmers by introducing them 
to modern technologies/innovations. Under the Rural Development Strategy of Georgia 2017–2020, 
which was developed with FAO support, and the related action plan, the second priority (Social 
Situation and Standard of Living) set out a measure aimed at digital skills-related training (digital 
literacy and programming languages, electronic literacy for entrepreneurs and IT specialist training).

The Government of Georgia has embarked on an extensive project, the State Programme on 
Broadband Infrastructure Development, to develop high-speed Internet infrastructure. Following 
the programme’s implementation, Georgia will be fully covered by fibre-optic highways designed 
to promote retail networks and provide Internet access to subscribers via local operators. Financial 
support will target settlements located in “white zones”, where the population exceeds 200 residents 
and operators do not plan to construct broadband infrastructure for three years after the programme 
launch. At the same time, the Government of Georgia is supporting the deployment of community 
networks in less densely populated areas. With the support of the Ministry of Economy and Sustainable 
Development, the Tusheti (one of the most mountainous regions) community network project was 
successfully completed in 2017, with 24 villages now connected to the Internet. 

In 2016, the International Bank for Reconstruction and Development (IBIRD) financed the Georgia 
National Innovation Ecosystem (GENIE) Project, which aims to boost innovation by firms and to 
increase their participation in the digital economy. Between 2019 and 2021, the project will support 
the training of up to 3 000 information technology specialists, creating the workforce needed for 
Georgia’s digital transformation.

Georgia introduced smart contracts in real estate registrations, in order to enhance transparency 
and efficiency, and to reduce costs. It is therefore now possible to register land titles in Bitcoin 
blockchain, making Georgia one of the first countries to use this technology to complete property-
related government transactions; the technology is not yet used for agricultural land.
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Krivaja DOO is a digital demonstration farm in Serbia that showcases smart farming tools and 
equipment for precision agriculture management. Its field events and presentations on the use of 
new technologies in agriculture have attracted many farmers. “agroNET” is a suite of smart agriculture 
solutions designed by DunavNET, a technology provider that develops interoperable IoT solutions for 
smart farming, manufacturing and cities. 

Sub-component 2.2 of the World Bank Serbia Competitive Agriculture Project aims to develop an 
agriculture business intelligence information system that will pull together relevant data, playing an 
important role for the spatial tracking, traceability and connectivity of production and market demand, 
and thus contributing to improved product positioning, sales and overall competitiveness. The system 
is intended to support the advisory services in Serbia and can be linked to digital applications on-farm, 
ensuring two-way communication on plant and animal health, and on other potential constraints 
on agricultural productivity and competitiveness. By including weather and climate information 
modelling, the project plans to promote early warning systems, helping producers to better prepare 
and adapt to changing climatic conditions. 

Credit: Treinen S. - FAO

FAO, in collaboration with the EBRD, is carrying out a study to identify promising digital technologies in 
agriculture, focusing on private sector-driven technologies. The study will conduct a scoping exercise 
so as examine in depth technologies such as digitally enabled agricultural credit appraisal and farmer 
decision support systems, to better understand their potential and constraints. The study will be 
completed in the course of 2020.
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The Smart Technologies Design, Development and Prototyping Centre will be established and oper-
ationalized as part of a new project, supported by the IPA II in Turkey, to increase the research and 
development capacities of agricultural machinery and equipment manufacturers in Konya region, 
enabling them to transform their conventional products into smart products. 

According to the updated FAO Country Programming Framework for Turkey 2016–2020, under 
government priority 3 (Institutional Capacity Enhancement of Public and Private Sectors), one of the 
main planned outputs is the strengthening of agricultural extension services, including through ICTs in 
agriculture. At least five training sessions for extension services and relevant stakeholders were to be 
held by 2020 on the use of ICT tools in agriculture and on the concept of e-agriculture development. 

The Ministry of Agriculture and Forestry is drafting the National E-Agriculture Strategy, which is 
expected to take shape in the course of 2020, in collaboration with FAO. The drafting process started 
with the inception workshop, which was held in Ankara in November 2019 and organized by the 
General Directorate of Agricultural Research and Policies, and the project team has been set up. The 
next steps are being taken in a timely manner.

FAO, in collaboration with the EBRD, is carrying out a study to identify promising digital technologies in 
agriculture, focusing on private sector-driven technologies. The study will conduct a scoping exercise 
so as to examine in depth technologies such as digitally enabled agricultural credit appraisal and 
farmer decision support systems, to better understand their potential and constraints. The study will 
be completed in the course of 2020.

Credit: Treinen S. – FAO – mushroom farm management system
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programmes for e-agriculture development (in various forms, e.g. a State e-agriculture system, an 
initiative or action plan, a dedicated section in a general action plan, or a separate action plan for 
agriculture). Table 20 summarizes the most significant documents and initiatives in this field. In many 
cases, it is questionable whether the very ambitious goals set out in the strategies can be achieved, 
especially within the strict deadlines set (and in some cases already passed, with the goals only 
partially met). The strategies’ implementation has often had mixed results – the existence of a strategy 
does not guarantee successful implementation. The strategy itself does not resolve the challenges, 
but it can create an environment in which solutions can be found. The implementation of a national 
strategy for digital agriculture is no guarantee of success, but without it the efficiency and performance 
of the entire sector are likely to be significantly lower. Concrete measures have dedicated State 
funding, but private entities are also active, especially in countries where precision agriculture is a 
viable option. International donor organizations too have supported initiatives in almost every country 
studied, providing the opportunity to develop ICT-based services (mainly targeting smallholders and 
family farms) that would not have been developed by private sector alone.

Services and applications: One of the most important trends in the development of services and 
applications is the government-to-business (G2B) services, based on systems with control functions 
related to the implementation of agricultural policies. These services are established, based on a 
relationship between organizations of public administration and private enterprises.  Furthermore, 
services and applications related to precision agriculture play a key role in public and private sector 
development in countries with larger economies. A variety of mobile applications have also been 
developed, the smartphone being the main means of Internet access for farmers in the region. 
Take, for example, online public services. For the purpose of accessing the available metrics at the 
regional level, the 18 countries were divided into three main regional groups and their values used to 
calculate the regional averages provided in Figures 21 and 22. Using the United Nations E-Government 
Development Index (and one of its main components, the Government Online Service Index, which 
reflects differences in levels of e-government development among countries), it can be seen that 
the index is highest in the second group (Armenia, Azerbaijan, Belarus, Georgia, Russian Federation, 
Ukraine), while the Government Online Service Index is around 0.70 for both the first (Albania, Bosnia 
and Herzegovina, Moldova, North Macedonia, Montenegro, Serbia, Turkey) and the second groups, 
and that Central Asia (Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan, Uzbekistan) has lower scores 
in both comparisons. Of the countries examined, the Russian Federation, Belarus and Kazakhstan 
have the highest E-Government Development Index scores.
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