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Abstract. You The development and active introduction of computerized
technology and information and communication technologies into the
agrarian sphere contribute to the emergence of new forms of active e-
participation and rural citizens in the socio-political processes of their
regions. The article examines the concept of citizen science and theoretical
approaches to assessing the effectiveness of e-participation projects. In the
stack of smart agriculture tools and technologies, citizen science is an
approach that has great potential as a tool that can provide timely and
relevant data to improve the well-being of the agricultural sector, by keeping
the entire population engaged and informed. The study will be of interest to
government and business representatives involved in the development,
implementation and improvement of existing information and
communication technologies for socio-political participation of citizens.

1 Digitalisation and citizen science

Modern agro-industrial complexes in Russia are entering a new stage of technological
development, which is called «Agriculture 4.0» [ 1-4]. The relevance of digital transformation
of agriculture was demonstrated at the [Vth Federal IT Forum of the Russian agro-industrial
complex held in late October 2022 [5]. The transformation is based on the introduction of
«smarty» solutions to control the stages and quantify the results of agricultural production.

For illustration purposes, the following are a few examples from the new technological
agricultural paradigm: GPS-controlled tractors; self-monitoring combine harvesters;

satellite positioning systems; remote sensing; sensors and internet of things technology
for automated control of various agricultural objects, processes, stock assessment in real time;
robots for feeding, harvesting and milking; autopilot systems for detecting animals before
mowing, large weed nests; drones for fertiliser application and pest control and much more.

An example of a computer platform for a modern agricultural enterprise is the
Agroanalytics system, which provides planning, execution control and analysis of the results
of fieldwork [6]. In addition, the smart farming tools identified at the World Government
Summit [7] as «Agriculture 4.0 — The Future of Farming Technology» not only contribute
effectively to energy saving, increased productivity, risk minimisation, cost reduction and
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operational optimisation, but also help to reduce the environmental impact of agricultural
production specifically in a techno-productive way.

There is no doubt that the state has a key role in creating the right conditions for
innovation and further technological development of the agricultural sector. However, it may
take time for innovations to spread to the market on a large scale. This is usually related to
the costs of technology adoption, but also to the existence of a positive attitude to and
familiarity with the innovation in question, especially when it comes to the dissemination of
more complex innovations. But nowhere is the digital divide, which reflects differences in
access to information and technology, more pronounced than in agriculture. Creating an
enabling environment for digitalisation of agriculture requires developing and improving
infrastructure, developing the skills of people to use the Internet effectively, so that they can
benefit from digitalisation. All workers (skilled and unskilled) must have access to and skills
to use digital technologies if they are to participate effectively in agricultural value chains.

Thus, to accelerate the digitalisation of the agricultural sector, an information and
communication infrastructure needs to be in place, which should include knowledge bases
and interactive communities with a wide network of integration business platforms. In other
words, a digital environment with a unified information space and a workforce capable of
working in the new environment are needed. The above-mentioned challenges point to the
need for increased cooperation between all stakeholders.

One important element for improving the quality of life in such an environment is the
involvement of citizens in decision-making, known as citizen science [8-11]. The problem is
that collecting and disseminating sufficient and reliable information is still a challenge. The
administrative and management apparatus does not have complete information to assess all
possible situations and make timely decisions. At the same time, the population, in general,
does not know enough about the problems of the areas in which they live to participate
effectively in the governance process as active citizens. In order to confront both of these
problems simultaneously, one possible solution is to use citizen science.

Citizen science instrumental platforms allow a wide range of people to learn, understand
and discuss scientific methods, standards and values, developing their general scientific
literacy. This can raise people's awareness of the value of scientific research for solving
problems encountered in everyday life, as well as a deeper understanding of global
challenges. In this way, citizen science can have a positive impact on society by providing
opportunities for learning, empowerment and social engagement, and increasing the
scientific baggage.

A prime example of demonstrating the potential of citizen science is given in [12]. After
authorities ignored residents’ claims that water was contaminated, students from Virginia
Polytechnic Institute and State University undertook a project in which they provided tools
and training to Flint residents to enable them to collect and analyse water samples. In this
way, it was proven that there were dangerously high levels of lead in the water, prompting
the government to address the problem.

Of course, citizen science is not without its drawbacks. Projects that use traditional
research methods already face problems in ensuring data quality. In addition, using the help
of volunteers unfamiliar with the scientific methodology can introduce more errors. In
addition, there are limits to how complex the subject matter of citizen science can be. Citizen
science is often most effective when the project is simple enough. However, these dangers
should not be exaggerated, as they can be mitigated with proper preparation and consideration
of possible risks.

In this way, citizen science empowers the community to address issues that directly affect
them. Citizen science enables communities, regardless of their location, background, culture,
literacy level, to formulate questions and conduct research that directly benefit them.



BIO Web of Conferences 67, 03014 (2023) https://doi.org/10.1051/bioconf/20236703014
VVRD 2023

2 The concept of citizen science

Citizen participation, also known as «public participation», is a concept that refers to "a
process that enables individuals to influence public decisions, and which has long been a
component of democratic decision-making" [13]. In other words, people go beyond passive
acceptance of public policy outcomes. The state should take steps to include ordinary citizens
in the definition of policy, but at the same time, citizens should take advantage of the
opportunities the state provides, or demand them. if they are lacking.

This is why citizen participation is closely linked to the idea of democratisation. In
countries that are transitioning from authoritarian regimes, it is relatively easy to set up a
parliament with deputies and elections every four years, and this meets the requirements of
formal democracy. However, these systems are very fragile and easily revert to authoritarian
regimes. This is why authors such as Plostajner and Mendes [14] argue that citizen
participation allows for a «double democratisation». Not only are political institutions
transformed, but also civil society itself, and they can work together for the common good
and to limit abuses of power.

Citizen participation and democracy are thus realised not just for their own sake, but also
as a means to an end. Wang [15] argues that cooperation between government and society
can achieve three important objectives: to meet the needs of ordinary people by giving them
a voice among influential interest groups: to build consensus on goals and expected outcomes
among stakeholders: and to help people have more confidence in government.

In addition, citizen participation initiatives can overcome the shortcomings of other
approaches. For example, democratic participatory solutions are very different from the
technocratic approach, in which experts select the most effective method to solve a particular
problem. This makes sense in theory, but in practice the technocratic approach often fails to
capture the socio-cultural nuances of the context in which the project will be implemented,
thus creating more problems than it solves [13].

Moreover, the idea that new technologies should facilitate citizen participation has now
become more prevalent. As a result, the concept of "e-participation" ("e-paiticipation™) has
been formulated. E-participation is understood as "the process of engaging citizens through
information and communication technologies in policy development, decision-making, and
service design and delivery to make it active, inclusive and deliberative" [16].

3 The effectiveness of e-participation

In general, the concept of e-participation is associated with the idea of e-government, which
is understood as the use of information and communication technology and its application

by the relevant public authority to provide people with information and public services [17].
While it is not difficult to argue that citizen participation is important, it is more difficult to
define criteria for evaluating the effectiveness of participation tools. After all, if a particular
project is successful, to what extent can this success be attributed to participation? Is there a
way to know if it would have been more successful with a different kind or even a lower
degree of participation? In addition, a study by Berner, Amos and Morse [18] showed that
different stakeholders interpret the effectiveness of citizen participation differently. For
elected officials, the clearest indication of effectiveness is re-election or lack of complaints.
For civil servants, participation is achieved if citizens are informed and encouraged to
participate. For citizens themselves, however, the clearest sign of effectiveness is that That
they feel that a two-way channel of communication with government has actually been
established.
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There can therefore be much subjectivity in assessing the effectiveness of citizen
participation projects. One way in which evaluation can be achieved in a more objective
manner is to do so in a negative way; in other words, by identifying potential problems in
implementation. For example, there may be confusion about responsibilities, unrealistic
expectations, lack of motivation or simply a lack of staff and funding [19]. Thus, the logic
behind this kind of 'negative evaluation' is that if a particular project has not encountered
these problems, it can be considered 'effective’. Another way is to measure the degree of
citizen participation in a project. For example, passive participation, which involves simply
one-way delivery of information or requesting information, and active participation, which
involves building consensus on specific issues.

In order for e-participation projects to be highly effective, the article [20] suggests
assessing the technical parameters of the interaction platform, the reality of the mechanisms
to influence the decisions, the public importance (relevance) of the socio-economic problem
discussed. The US Environmental Protection Agency (EPA) [21] proposed a simplified
classification of participation categories:

- tools for informing the public (public meetings and websites);
- tools for collecting and receiving information from citizens (seminars and focus groups)
- tools to reach consensus and seek agreement (advisory councils and citizens' juries).

The International Association for Public Participation proposed the following
classification of levels of participation to assess the degree of public participation [22]:
Inform - providing balanced and objective information to understand the problem,
alternatives, and solutions.

Consult - receiving public feedback on the analysis, alternatives and solutions.

Involve - ensuring that public concerns and aspirations are understood, taken into account
throughout the process.

Collaborate - collaborate with the public in every aspect of the decision, including developing
alternatives and identifying the preferred solution.

Empower - ensuring that the public makes the final decision.

In terms of efficiency and degree of citizens' participation in electronic communications
(use of information and communication technologies), one should also pay attention to the
E-Government Development Index, which is calculated by the United Nations since 2003
[23]. Each country is evaluated based on the following criteria:

- Telecommunications Infrastructure Index (development of data networks).

- Human Capital Index (training of skilled professionals).

- Online Service Index (involvement of citizens in decision-making processes).
The 2022 ranking places Russia 42nd among 193 countries.

The e-Participation Index is an interesting attempt at a systematic and worldwide
telecommunication assessment of citizens. However, the index unfortunately does not take
into account the physical geography of the country or the efficiency of information and
communication technology use.

In general, in practice, all of the above types of classifications tend to be inadequate for
evaluating performance, as most projects rarely reach their highest levels of development.
Moreover, it makes no sense to argue that in order to be considered «effective», one must
reach a level of «empowerment». A project can only achieve its objectives using the
appropriate level and type of participation.

As a result, practices aimed at increasing the integrity of the public participation process
should be guided by the principles of the IAP2 Federation Code of Ethics [24].
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4 Conclusions

In today's world, the opportunities for modernising the agricultural sector are enormous,
enabling it to become a high-tech industry capable of creating new markets for innovative
solutions and developments to address a wide range of practical challenges. At the same time,
the digitalisation of agriculture is also generating huge amounts of data. This "big data" can
contain a range of information assets, which can be processed through new analytical
methods and assess the possible impacts of a range of actions and conditions. All of this can
support planning and support decision-making processes.

In the stack of smart agriculture tools and technologies, citizen science is an approach
that has great potential as a tool to provide timely and relevant data to improve the well-being
of the agro-sphere, by keeping the entire population engaged and informed. In the face of
significant challenges due to environmental, economic, demographic and socio-political
changes, the power of citizen science must also be used to raise public awareness when
evidence-based policy-making, scientific knowledge and some of the fundamental truths of
democracy cannot be taken for granted. This, in turn, can contribute to society's goals,
including progressive policies pursued by civic institutions.

Citizen science is defined and interpreted in different ways. Definitions are often in
conflict for different reasons. For example, regarding the exact degree of public participation,
the voluntary nature of participation and the extent to which the findings can be used in
science and policy. Because of these nuanced definitions, there are often differences in the
implementation of citizen science. However, at a basic level, it is a purposeful collaboration
in which the general public participates in the research process. Non-professional scientists
voluntarily participate in data collection, analysis and in the joint development of projects.
Citizen science as a process is thus currently of considerable interest and is increasingly
recognised for its multifaceted nature and complexity.

Further understanding of the motivations and drivers of citizen science engagement can
help better develop projects in agribusiness through bottom-up development and
engagement, This can be facilitated by programmes including the provision of training, cloud
technology infrastructure, reliable and easy-to-use internet of things devices, timely
visualisation and data transfer. It is important that influential stakeholders who participate in
the policy and regulatory life of society support these programmes. A significant impact of
citizen science on society will be achieved when the data collected to solve a local problem
can also be used for subsequent environmental, social and economic purposes.
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