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Abstract: The question of how agricultural knowledge and innovation systems (AKISs) can address
the issue of sustainable management of natural resources (SMNR) is presented in this conference
paper. This literature review, which collected published research from the Scopus electronic database,
aimed to explore the value of AKISs in enhancing the sustainability of natural resources. Therefore,
it examined and evaluated the roles of AKISs as either positive or negative overall. Moreover, it
analyzed whether the use of AKISs supports the goal of creating a sustainable system that links
agriculture with natural resources. Among its findings, this review presents the positive and negative
outcomes of each element and potential future scenarios/suggestions if the current trends persist.
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1. Introduction

Agricultural knowledge and innovation systems (AKISs) are meant to foster collabora-
tion among all of the actors involved in the development, dissemination, and adoption of
the current knowledge and technology in agriculture [1]. Ref. [2] stated that this includes
the research process, the extension of agricultural knowledge, and the provision of effective
education for farmers. Additionally, Ref. [3] noted that the AKIS also encompasses other
organizations and institutions that have an interest in advancing agricultural technology
and knowledge, such as governments. The key role of AKISs is integrated in the new
Common Agricultural Policy (CAP) 2021-27 of the European Union (EU) as one of the ten
goals for this period, along with environmental, social, and economic objectives that relate
closely to SMNR. Therefore, SMNR seems to be closely interrelated with AKISs. This paper
presents the results of a systematic literature review that focuses on the contribution of
agricultural knowledge and innovation systems to the achievement of the sustainability
objectives in EU countries.

2. Materials and Methods

This review was based on extensive research of the available studies cited in the
Scopus database on the topic of AKISs and sustainable management of natural resources
(SMNR). The initial search with specific keywords for papers from 2009 to 2023 resulted in
616 articles, out of which 114 were removed as duplicates and another 63 were removed for
reasons such as being older than the minimum publication date (2009).

We also conducted an individualized screening of the papers to attain a more remote
data acquisition procedure and reduce the risk of bias altogether. The terms that were used
for searching in the above-mentioned database aligned with this review’s objectives.
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Therefore, 399 articles passed an initial screening process based on their content and
relevance, which led to eliminating an additional 186 articles. As a result, 213 articles were
selected for retrieval to continue with the quality assessment. After thorough research,
200 articles were excluded because they were published in a language other than English,
their content was irrelevant to the subject matter, and they had unclear methodology for
data acquisition and processing. Therefore, only thirteen (13) were approved as eligible for
a systematic review after passing all of the stipulated quality filtration procedures.

3. Results

AKISs seem to play a great role in maintaining the management of natural resources.
This role is evident in the transition from conventional agricultural systems to agroecologi-
cal systems [4]. According to Ref. [5], agroecological agricultural systems also established
transitions to sustainable soil management.

Although some countries are behind on the AKIS concept [6], one main finding is that
the EU has been active in promoting AKISs and SMNR in most of its countries [7].

Additionally, some of the strategies developed by the EU need to be more complete
and conclusive. Thus, Ref. [8] revealed the gaps in the EU Farm to Fork (F2F) strategy of
transforming a large part of the food system to a more sustainable form. In particular, they
pointed out that many of the F2F targets were unrealistic as the EU focused on technical
aspects and less on the social pillar that would ensure the durability of the outcomes.

Another main finding is that nearly all farmers from the involved countries depended
on the knowledge flow from researchers to advisors who conveyed this information to
the farmers who practiced it directly [9,10]. Ref. [11] conducted also research to determine
whether the advisory services of EU countries could perform the activities of knowl-
edge flow to farmers who ensured proper SMNR. The significant reliance on their peers
(e.g., other farmers) and social media farming influencers is seen to result from the ten-
dency of most farmers from EU countries to trust professional soil researchers and the
government for information on reasonable soil maintenance practices, while [12] discovered
that most Hungarian and UK farmers depend heavily on online sources for soil practices
and knowledge.

In general, EU countries seem to be making efforts to enhance agricultural extension
services and empower the structure of AKISs. Additionally, AKISs seem to be adopted in
most EU countries and are expected to grow to higher levels [13], enhancing the assimilation
of private and public interests, such as Belgium, France, Ireland, Germany, etc. [14], while
countries like Bulgaria have experienced a deteriorating level of AKIS incorporation into
the agricultural processes [15].

4. Discussion

After reviewing the relevant literature, AKISs seem to receive positive feedback in
advancing the agricultural production sector toward sustainability. The relationship be-
tween the two is such that a sufficient flow of information from researchers to farmers and
proper governance in the sector through credible institutions to oversee the whole process
leads to positive outcomes in enabling and maintaining sustainability in the agricultural
sector within the EU community. Most countries studied within the EU community were
receptive of the AKIS model in their agriculture and tended to encourage innovation and
sustainability in the agri-food sector by facilitating many policies and enhancing their
coherence [16]. The effort to foster agricultural innovation in rural areas has led to the
EU developing targeted rural development in specific locations. Rural development has
also been supported by EU initiatives such as (EIP-AGRI) and the Program of Operational
Groups (OGs) [17]. Overall, there is still a lot of work to be done as far as the integration of
AKISs in many EU countries goes, as in many cases, like Greece, it is fragmented [18,19].
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5. Conclusions

The European Union (EU) has been actively promoting agricultural knowledge and
innovation systems (AKISs) across its member countries to foster sustainability in the
agricultural sector. This research paper specifically focuses on addressing cutting-edge
issues in policy debates, namely, water, soil, and pest management.

In this study, most of the countries examined displayed significant efforts in integrat-
ing sustainable natural resource management (SMNR) into their AKIS, with the notable
exception of Bulgaria, which showed a lagging trend, emphasizing the urgency of mod-
ernization in their agricultural practices. Conversely, Portugal emerged as well prepared,
possessing the essential knowledge required for effective AKIS implementation.

For many countries, the necessity of introducing a modern innovation model was
underscored as a crucial step. However, one of the most crucial findings of this study is the
insufficient exploration of the relationship between SMNR and AKISs. This highlights the
pressing need for more substantial research and development efforts. There is an urgent
requirement to collect and systemize existing knowledge related to SMNR to ensure its
effective dissemination to farmers. Accompanying this, there is a critical need for intensive
training of advisors, representing the two primary priorities that will enable the AKIS to
fulfill its essential role not only in achieving sustainable natural resource management but
also in advancing all objectives of the Common Agricultural Policy (CAP).
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