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European agriculture faces major challenges in adapting and transforming current farming and food systems to become more sustainable. Agroecology is one transition pathway. However, what is lacking is assessing this transition with adequate tools and methodology. Here, we present the Original Agroecological Survey and Indicator System (OASIS) tool and apply it to farms in Belgium, France, and Italy as an illustration of its functionalities. In total, 53 conventional and organic farmers of three farming systems [crop production (CP); livestock production (LP), and mixed crop–livestock production (CLP)] were interviewed and data were collected for a large range of indicators (scoring from 1 to 5) across five dimensions: agroecological farming practices, economic viability, socio-political aspects, environment and biodiversity, and resilience. Overall, organic farms had slightly higher scores compared to conventional farms for the five dimensions. However, for the adoption of different agroecological practices, a clear difference was found, often with clearly higher scores for organic farms. There were also similar differences regarding most biodiversity and environment indicators and indicators for revenue and income sources. Farms that had higher overall farm scores also obtained a generally significantly higher mark for economic viability. Farmers described many parameters among the socio-political aspects dimension criteria, including several constraints that resulted in lower scores. Contrasting results for different criteria were found for the dimension of resilience, with some farms scoring higher for autonomy and independence from inputs and market, while others scored lower. As an operational result, overall, the OASIS tool proved applicable and useful in assessing agroecology at the farm level and some links beyond. However, further development could improve the tool.
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1 Introduction

European agriculture faces major challenges in adapting and transforming current farming and food systems toward to be more sustainable, environmentally friendly, resource-use efficient, climate change resilient, economically viable, socially just, and culturally acceptable. Pathways identified and being promoted include the reduced and more efficient use of pesticides and fertilizers (European Commission, 2020a) and the elimination of synthetic ones through the development of organic farming. They halt and reverse biodiversity loss (European Commission, 2020b); integrate biodiversity conservation and enhancement at genetic, species, and agricultural landscape levels (European Commission, 2021); decrease dependence on global supply chains that can hamper food production and provisioning under crises such as the COVID-19 pandemic (Altieri and Nicholls, 2020; IPES-FOOD, 2020); and reduce vulnerability to increasingly frequent climate disasters (IPCC, 2022).

For the implementation and extension of those strategies in different countries in Europe, agroecology is seen as a promising path. It applies a systems and a local context-specific approach to provide sustainable agriculture and food systems that are socially just by providing work and employment in rural areas, economic benefits to farmers so that they can live decently from their work, and environmental services such as biodiversity conservation and the wise use of natural resources and external inputs (IPES-FOOD, 2016, IPES-FOOD, 2018; Poux and Aubert, 2018; Agroecology Europe, 2019; Bocchi, 2023). Moreover, it relies on 13 principles that cover several issues and themes, such as improving efficiencies with input reduction at the field level; enhancing soil and animal health, biodiversity conservation, and economic diversification at the agroecosystem level; land and natural resources governance, participation, fairness, social value and diets, and co-creation of knowledge at the farm and food system levels (HLPE, 2019; Wezel et al., 2020). Agroecology is now mentioned in the new CAP policies and more specifically under the eco-schemes (European Commission, 2021), but still needs to be translated into concrete measures and actions at the national level. The call for a transition to agroecology is widespread and the proposed and investigated transitions include different pathways, types, and levels of transitions, and multi-scale and multi-temporal dimensions (Duru et al., 2015; IPES-FOOD, 2016; Elzen et al., 2017; HLPE, 2019; Tittonell, 2020; Sachet et al., 2021; Meynard et al., 2023; Fonseca et al., 2024). They range from transition at the practice level, e.g., improving certain practices and making them more efficient (referring to level 1 of transition – Gliessman, 2007), or substituting practices (referring to transition level 2). Transition levels 1–3 are based on Hill and MacRae (1995) and included in the transition pathway framework presented by Gliessman (2007), which consists of five levels. At the farm level, it includes transitions with the redesign of the farming system, which also often includes multiple changes in practices or adaptation, new or diversified production systems, and step-by-step design (transition level 3; Meynard et al., 2023). Moreover, a full transition to agroecology would also need a transition at the territorial and food system levels. At the territorial level, this can include the development of a territorial-based agriculture through interaction with stakeholders such as farmers, supply chain actors, and local natural resources management actors (Duru et al., 2015), or development towards Agroecology Territories (Wezel et al., 2016) and bio-districts (Dara Guccione et al., 2024). At the food systems level, this can include reconnecting consumers and producers through the development of alternative food networks, and transforming the food system by building a new global food system (transition levels 4 and 5 – Gliessman, 2007, respectively).

The transition at the practice and farming system levels (levels 1–3 mentioned above) would apply to thousands of farmers in Europe. Although there is knowledge and methodologies to assess the current situation of farms, the agroecological system is so large, complex, and dynamic that the main current indicators used are not able to cover it fully. Using multiple indicators, ranging from agroecological practices to connection to consumers or markets, could cover this better to assess the concrete implementation of agroecology, and to what extent farms are engaged in this.

Different countries in Europe are increasingly developing and implementing national policies for agroecology (e.g., in France, UK, Germany) (Ajates Gonzalez et al., 2018; Bocchi, 2019; Lampkin et al., 2020; Wezel and David, 2020), and there are broader European level policies for agroecology (European Commission, 2023), alongside the recently launched European partnership in agroecology (European Commission, 2024a) and the recent Strategic Dialogue for the Future of Agriculture (European Commission, 2024b). On the world stage, agroecology has received international recognition in recent years from the FAO (Loconto and Fouilleux, 2019) and the Committee for World Food Security (HLPE, 2019) because new policies and global development are needed regarding world food production and distribution under the present global challenges of climate change, increasing world population, and world-wide loss of biodiversity and natural habitats.

At the farm level, many European farmers are already using different agroecological practices (although in most cases, they do not call them this). Currently, they are more often characterized as organic agriculture (Migliorini and Wezel, 2017), and sometimes fall within the conservation agriculture approach (Kassam et al., 2019) (in Europe this approach can include the use or non-use of herbicides for cover crop destruction, and outside Europe in addition can be combined with GMO crops), or with practices requested to receive the High Environmental Value (HEV) farming label in France, for example (Ministère de l’Agriculture, de l’Agroalimentaire et de la Forêt, 2016, 2023). Conventional farmers (non-organic certified) also have implemented different agroecological practices such as diversified crop rotations, intercropping, cover crops, and agroforestry, for example (Wezel et al., 2014; Moraine et al., 2016; Garini et al., 2017; Röös et al., 2022; Brumer et al., 2023), but regional, national, and European statistics are lacking on this topic, and is thus another research gap related to the real implementation of agroecological practices in Europe. However, transitions towards sustainable food systems must encompass more than one or two agroecology principles or practices, and should entail a systemic redesign of farming and food systems, taking into account environmental, economic, social, and cultural aspects (Wezel et al., 2020).

To be able to assess where a farm or a farming system is regarding the use of more sustainable practices or farm sustainability, assessment tools and methodologies are necessary. Some examples are MESMIS (Marco de Evaluación de los Sistemas de Manejo con Indicadores de Sustentabilidad) (Masera et al., 1999; López-Ridaura et al., 2002), MOTIFS (Monitoring Tool for Integrated Farm Sustainability) (Meul et al., 2008), the IDEA method (Indicateurs de Durabilité des Exploitations Agricoles or Farm Sustainability Indicators) (Zahm et al., 2008), Agroecoystems Sustainability Assessment (Sarandón and Flores, 2009), SAFA (Sustainability Assessment of Food and Agriculture Systems) (FAO, 2014), ISS (Integrated Sustainability Score) (Migliorini et al., 2018), and a combination of three sustainability assessment tools (SMART Farm Tool, Cool Farm Tool, COMPAS) (Landert et al. (2020), but there are also others such as TAPE (Tool of Agroecology Performance Evaluation) (FAO, 2019; Mottet et al., 2020), OASIS (Original Agroecological Survey and Indicator System) (Peeters et al., 2018, Peeters et al., 2021; Škorjanc et al., 2021), a farm-level version of the Agroecology Criteria Tool (F-ACT) Biovision (n.d.b), and a farm-level agroecology score using the GTAE methodology (Levard, 2023) that have been recently developed. Further approaches and tools have been reviewed (Geck et al., 2023). These methodologies and tools differ according to the specific goal, list of indicators, and farming systems targeted. Regarding the assessment of the implementation of agroecology, TAPE, F-ACT, GTAE farm level score, and OASIS seem to be of particular interest because they were specifically developed for this objective, and they also take into account the research gaps mentioned above regarding the implementation of agroecology. Whereas the TAPE tool is already documented for use in different countries (e.g., Namirembe et al., 2022; Gomori-Ruben and Reid, 2023; Lucantoni et al., 2023), this documentation is still lacking for other tools. In this paper, the focus will be on the OASIS tool, including an evaluation of the usefulness and applicability of the tool by an external evaluator.

The major objective of this paper is to document and test the use of the OASIS methodology and tool to investigate the implementation of agroecological practices and approaches, including aspects beyond the farm gate, such as connection to consumers or markets, by using a broad diversity of indicators. To this end, we conducted a case study involving a diverse range of farms in Belgium, France, and Italy, each facing unique circumstances in their adoption of agroecological practices and approaches. Further, we aim to assess the constraints and barriers in each of the five dimensions (agroecological farming practices, economic viability, socio-political aspects, environment and biodiversity, and resilience) that hinder farmers from advancing toward a more systemic implementation of agroecological approaches. Moreover, a third operational objective is to evaluate potential improvements of the OASIS methodology and tool. By applying OASIS to multiple farming systems, namely, crop production (CP), livestock production (LP), and combined crop-livestock production (CLP), including both certified organic and conventional farms, we aim to assess the tool’s limitations and potential and highlight aspects for future development.




2 Materials and methods



2.1 Method

In this research, the OASIS methodology is used for the assessment of selected farms in three countries. This tool was developed by the non-profit organization Agroecology Europe (Peeters et al., 2021; Škorjanc et al., 2021), with the involvement of different researchers. OASIS is a tool to assess the level of agroecological transition of a farm. It was designed to be widely applicable, not too time-consuming, and easy to apply. The first version was used in Kyrgyzstan (Peeters et al., 2018) and a second further developed version was applied to farms in Croatia and Greece (Škorjanc, 2020). The third version of the OASIS methodology description can be found in Peeters et al. (2021) and Škorjanc et al. (2021). It is currently composed of 56 criteria and 25 indicators, covering the five main dimensions of agroecology: agroecological practices, economic viability, socio-political aspects, environment and biodiversity, and resilience. The full list of the criteria and indicators in the five dimensions are listed in Annex 1. Indicators and criteria were selected from already existing tools for farm and sustainability assessment tools or frameworks and new indicators were developed for a broader coverage of the different dimensions of agroecology.

OASIS has been developed according to a hierarchical framework (Van Cauwenbergh et al., 2007). It is structured into a general objective, specific objectives, principles, criteria, indicators, and quantification method.

	General objective: Supporting the transition towards agroecology.

	Specific objectives: Assessing the farm’s current situation and potential future farm progress; Mapping the state of development of agroecological practices in a geographical area and collecting statistical data; Providing a tool to farmers for self-assessment; Helping decision makers, advisors, researchers, students, and citizens interested in agroecology.

	Principles: the 13 principles of agroecology as described in HLPE (2019).

	Criteria: Indicate the normative direction (what is and what is not desirable) that corresponds to one or several agroecological principles, and serve as the basic level of evaluation per single farm, but also allowing a comparison between farms. There are 56 criteria.

	Indicators: Measure the level of implementation of various practices or approaches, which are the practical implementation of the principles and strategies of agroecology.

	Quantification method: Each of the 56 criteria and the 25 indicators is evaluated on a semi-quantitative 1–5 scale, with 1 being the lowest and 5 the highest score. For example, a score of 1 corresponds to a conventional practice or baseline situation, 2 is a slightly improved conventional practice (for instance pesticide reduction on the basis of advice of a warning service), 3 is a practice revealing a significant transition, 4 is a practice revealing an advanced transition, and 5 is the full implementation of the agroecological practice. All criteria are evaluated directly with one indicator, except for three criteria for which several indicators are used and their scores aggregated (average of all indicator scores) to one score for the respective criterion. In total, there are 56 criteria and 25 indicators (Annex 1). Only some criteria are assessed by indicators. The way each score for each criterion is assessed is defined in OASIS “Methodology and guidelines for the assessor” (Škorjanc et al., 2021), translated into five languages1, where there are also specific interview question examples for each of the 56 criteria.

	Score per dimension reflects the average score of all the criteria scores under the respective dimension.

	No ranking or weighing between criteria.

	Agroecological practices are referred to as practices, as presented and defined in Wezel et al. (2014) and other examples can be found in Wezel (2017).



OASIS has some similarity to the TAPE methodology (FAO, 2019; Mottet et al., 2020), but focuses on farm assessment only, while TAPE also focuses on farm-level results, but within a certain territory, and uses participatory discussion and the validation of results. OASIS also includes a participatory discussion with farmers for the validation of the assessment. It offers the possibility for farmers to make comments on the tool and the opportunity to implement their remarks to improve the criteria. However, OASIS also takes the farming context in the region into account, but differently from TAPE, with some criteria assessed using regional averages. Both tools have different indicators and criteria and use different assessment methods. For instance, OASIS data collection does not require the existence of detailed farm accounting.




2.2 Materials

Data were collected from 53 farms located in Belgium (31 farms), France (13 farms), and Italy (9 farms). The French farms were located in western and south-eastern France, the Belgian farms in central and eastern Belgium, and the Italian farms in the Lombardy region (northern Italy). The farms were selected from networks of farms with which the authors were already working or had personal contacts. The aim was not to have a representative sampling of different farm types, but to gain initial insight into the application of OASIS in different farming and production systems and countries. Therefore, the farms sampled represented a large variety of farm types and crop and livestock productions to investigate OASIS’s applicability and limitations in these different systems. Three different types of farming systems were sampled: cropping (21 farms with purely CP), livestock production (16 farms dominated by LP), and mixed crop-livestock production (16 farms with CLP) (Table 1). The crop production farms included arable farms (winter and spring cereals and other arable crops), and those with horticulture and permanent crops, according to the European farm typology (Eurostat, 2022). Livestock systems include farms that specialize in animal production, which use any cultivated crops to feed animals (if there are crops). Mixed systems rely on cereals, other arable crops, vegetables, fruit, and animal production for income generation. In total, 29 out of the 53 farms were certified organic (8 in France, 15 in Belgium, and 6 in Italy). For a more detailed analysis, the farms were categorized according to both their farming system type and their organic or conventional farming management.


Table 1 | Characteristics of the investigated farms in Belgium, France, and Italy.



Semi-structured interviews and in-person data collection were conducted for the 9 Italian farms and 24 Belgian farms. However, due to restrictions imposed by the COVID-19 pandemic, interviews with 13 French farmers and 7 Belgian farmers were conducted remotely using platforms such as Skype and Zoom. For the latter, Google Earth images and farm maps provided by the farmers were used for the spatial analysis and land use assessment of these farms, whereas this was done directly during the physical visits to the other farms. Interviews were carried out by the different authors of this paper, either by one or two people together. After each interview, an Excel sheet was filled out, giving a score for each indicator, using a semi-quantitative assessment based on a scale ranging from 1 to 5, with 5 being the best score for the respective indicator. For comparative analysis, we categorized farms according to farming system type, as mentioned above (CP, LP, and CLP), and into organic and conventional farms to build average group scores. This resulted in the following six farm types: Con-CP (conventional crop production farms, n=8), Con-CLP (conventional mixed crop-livestock production farms, n=5), Con-LP (conventional livestock production farms, n=4), Org-CP (organic crop production farms, n=12), Org-CLP (organic mixed crop-livestock production farms, n=8), and Org-LP (organic livestock production farms, n=12).

Some basic descriptive statistics were used to examine the farm characteristic data and performance criteria. For the relationships between farm categories and economic performance criteria, Pearson correlation analysis was applied.




2.3 Farm characteristics

To provide an overview of the diversity of the farms we assessed, we provide information about some farm characteristics for the three major farming systems we distinguished (Table 1). The average utilized agricultural area for the farms that specialized in crops (CP) was 53 ha, and this was a bit lower for the mixed crop livestock farms (CLP=46 ha); however, the agricultural area of the sampled farms varied greatly. For example, three CP farms in France that mainly produce vegetables had a very small area, whereas an Italian CP farm that specialized in rice was the largest (315 ha). The LP farms had 51 ha on average, ranging from 2 to 130 ha.

Among the CP and CLP farms engaged in market-oriented crop production, we found a wide variety of crop production systems, for example, only vegetables, vegetables and fruits, vegetables/fruits/arable crops, vegetables and eggs, only cereals, or only medicinal plants. There were also two farms with rice or rice and vegetables, and three farms with vineyards, including one with table grapes. The last three had a variety of agricultural production, including animals, animal feed, vegetables, and cereals.

The average area of permanent crops was quite similar for the CP and CLP farms (5–6 ha), but it was much higher for the LP farms (21 ha). The area of horticulture and annual crops was a bit larger for the LP farms, a bit lower for the CP farms, and again lower for the CLP farms. A clear difference existed between permanent grassland area of the different farm types, with the LP farms having an average of 50 ha, whereas the CLP farms’ permanent grassland area was much lower and the CP farms’ was very low compared to the LP farms.

Most animals were found on the CLP farms, except for cattle on the LP farms. However, a very large difference existed between the farms that had animals, depending on the main animal production focus. Furthermore, a few CP farms had animals, but these respondents indicated that the animals were only of minor importance for their farm production. Two CP farms and one CLP farm reported having one goat or swine on their farm.

The farmers’ average age was quite similar for all three farm types (45–49), but encompassed a wide range, from 24 to 67 years.





3 Results

Overall, the 53 farms obtained scores ranging between 1.9 and 4.9 out of 5.0 for the different criteria. The scores obtained in each of the five dimensions for the three farming systems in the organic and conventional groups varied between 2.6 and 3.9. The differences between the scores for the different farm types for the five dimensions show that, overall, organic farms had higher scores compared to the conventional farms (Figure 1). The differences were smallest between organic and conventional crop production farms (Org-CP, Con-CP) and highest for the CLP farms, in particular for agroecological practices, with the highest score difference of 1.3 points for organic CLP farms. For LP farms, some differences were also very remarkable, with organic LP farms having almost 1 point more than conventional LP farms for the agroecological practices and the biodiversity and environment dimensions.


[image: ]

Figure 1 | Average scores for different farming system types for the five dimensions for the farms in Belgium, France, and Italy. Con-CP, conventional crop production farms (n=8); Con-CLP, conventional mixed crop-livestock production farms (n=5); Con-LP, conventional livestock production farms (n=4); Org-CP, organic crop production farms (n=12); Org-CLP, organic mixed crop-livestock production farms (n=8); Org-LP, organic livestock production farms (n=12).



However, the analysis of the different criteria within each dimension revealed even more distinct differences between the three farming systems and the organic and conventional groups, as shown in Figures 2–6.


[image: ]

Figure 2 | Average scores for the adoption of agroecological farming practices in different farming systems in Belgium, France, and Italy. Con-CP, conventional crop production farms (n=8); Con-CLP, conventional mixed crop-livestock production farms (n=5); Con-LP, conventional livestock production farms (n=4); Org-CP, organic crop production farms (n=12); Org-CLP, organic mixed crop-livestock production farms (n=8); Org-LP, organic livestock production farms (n=12).
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Figure 3 | Importance of different revenue and income sources in the different farming systems in Belgium, France, and Italy. Con-CP, conventional crop production farms (n=8); Con-CLP, conventional mixed crop-livestock production farms (n=5); Con-LP, conventional livestock production farms (n=4); Org-CP, organic crop production farms (n=12); Org-CLP, organic mixed crop-livestock production farms (n=8); Org-LP, organic livestock production farms (n=12).
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Figure 4 | Economic viability score in relation to overall farm score in different farming systems in Belgium, France, and Italy. Note: overall farm score includes only four out of the five dimensions (agroecological farming practices, socio-political aspects, environment and biodiversity, and resilience), but not scores for economic viability, otherwise autocorrelation would exist.
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Figure 5 | Scoring for work and time availability related indicators and future perspectives in different farming systems in Belgium, France, and Italy. Con-CP, conventional crop production farms (n=8); Con-CLP, conventional mixed crop-livestock production farms (n=5); Con-LP, conventional livestock production farms (n=4); Org-CP, organic crop production farms (n=12); Org-CLP, organic mixed crop-livestock production farms (n=8); Org-LP, organic livestock production farms (n=12).
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Figure 6 | Average indicator scoring for different work and participation indicators and advocacy in different farming types in Belgium, France, and Italy. Con-CP, conventional crop production farms (n=8); Con-CLP, conventional mixed crop-livestock production farms (n=5); Con-LP, conventional livestock production farms (n=4); Org-CP, organic crop production farms (n=12); Org-CLP, organic mixed crop-livestock production farms (n=8); Org-LP, organic livestock production farms (n=12).





3.1 Agroecological farming practices

The level of adoption of agroecological farming practices differed strongly for most practices between the organic and conventional farms (Figure 2). The highest differences were found for crop pest, crop disease, and weed management, with Con-CP farms on average clearly higher than the other conventional farm types. The smallest differences were found for soil tillage and water management. Within the conventional farms, the Con-CP farms had the highest scores, while for the organic farms, it was the Org-CLP farms.

Crop fertilization (a soil fertility management indicator) in the LP and CLP farms was primarily organic, relying on livestock manure or compost (mainly horticulture CP farms), while conventional farms often combined organic and synthetic fertilizers. For soil tillage and soil cover management, the differences between organic and conventional farms were smaller, but Con-CLP farms always had slightly lower scores compared to the others. The practice of agroforestry was uncommonly implemented, but its level of adoption varied across farms and their location, with scores ranging from 1 to 5, but also with differences regarding countries. For example, many of the CP (organic or conventional) farms in Belgium, France, and Italy had implemented agroforestry to some degree in their systems, primarily in the form of hedges, but on only a small part of their farmland. For the other two groups (LP and CLP), agroforestry components were present on the farms but usually limited to older woody areas that had existed for decades on some farms (woodland pastures and hedgerows, thus no fully intentional establishment of an agroforestry system). Some farmers had chosen to plant new woody elements such as orchards.

Permanent grassland management varied between farm types, with organic farms and Con-CP farms scoring similarly higher compared to Con-CLP and Con-CP farms. Livestock management scores were higher for organic farms, as was animal welfare to a slightly lesser extent. Regarding the scores for the organic farms, there were only small differences in scores. Only a few farmers had implemented rotational grazing. Surprisingly, the CP farms (organic and conventional) had higher scores for animal welfare compared to the LP and CLP farms. However, this may be related to the fact that only some CP farms provided scores for this, whereas the majority of CP farms (14 out of 21) did not.

Small differences were found for water management, whereas greater differences were found for microclimate management. Only a few farms conserved water on the farm in basins or ponds, while the rest were connected to the local water providing system. The few investigated farms with market gardens used sprinkler irrigation and very few of them also used drip irrigation, mostly for vegetable production.




3.2 Economic viability

Regarding different revenue and income sources (Figure 3), the farmers interviewed stated that the local marketing chain was quite important for them, with slightly higher scores for the organic farms. Short marketing chains were also of importance for organic farms, but far less so for conventional farms. Product quality was clearly more important for organic farmers and their ability to generate revenue from different products or crop commodities. Two CP farmers mentioned choosing the vegetable cultivars they grew based on their taste, while several others chose depending on customer demand. Another possibility to enhance revenues was to diversify activities, but only Org-CLP farms had high scores here. A few farmers were involved in agritourism or educational activities.

The average to low scores for economic benefits from farming activities for all farm types indicate that many interviewed farmers do not believe that they economically benefit enough from their work, with LP farms scoring a bit higher. However, approximately one-third of the farmers (17 out of 53) reported economic benefits from farming activities, with average economic viability scores of 4. The farms with the lowest scores, suggesting that they were still struggling to become economically viable, had begun farming recently and produced vegetables (in the CP group). These farms were also the smallest in size (< 3 ha). However, the data analysis across all farms showed that farm size was not linearly linked to economic viability. Farmers’ economic benefits from their farming activities compared to other farmers had average middle scores, with slightly higher scores for Org-LP farmers and somewhat lower scores for Con-CP farmers.

Income sourced from product processing was much lower for conventional farms. The lowest overall were the scores for crop Con-CP farmers, and Org-CP farmers also had lower scores compared to the other two other organic farm types.

The farms that had higher overall farm scores (average of four dimensions) generally scored higher for economic viability (aggregated from different economically related indicators) (Figure 4). The regression curve for the conventional farms is a bit flatter than that shown in Figure 4, while the curve for the organic farms is steeper.




3.3 Socio-political aspects

Farmers described many parameters among the socio-political aspects indicators presented here, listing several constraints that sometimes resulted in lower scores (Figures 5, 6). Workload was reported to be problematic (represented by the low scores), but less so for Org-LP farms. The perception of stress level contrasted significantly between farmers. It was seen to be slightly less problematic for Con-CP farmers, highly contrasting with Con-LP farmers, who perceived it to be much lower (Figure 5). A repeated remark related to this issue by different farmers was that stress and high workload were part of the life they had chosen. Time available for the family and social relationships was again lowest for the Con-LP farmers, whereas it was better for CP farmers (organic and conventional). Time available for learning new knowledge and skills was seen as somewhat restricted in all farm type groups, except for the Con-LP farmers, for whom the scores were much higher.

Most farmers’ perspectives on the future of their farm were quite optimistic, with organic farmers slightly more so. Some farmers differentiated between the future of their farm and the general future of farming, which was seen in a very pessimistic way. Amongst the worries expressed, climate change and the COVID-19 situation were described as crises that will have a big impact on the future, but these challenges did not enter into consideration when the farmers talked of their own farm’s future. The average age of the farmers from all three farm types was 45–49 years, and older respondents worried about finding a successor, whereas younger farmers did not yet have this concern.

Most interviewed farmers worked alone or with their spouse and some hired seasonal workers. Only the wine producers hired many seasonal workers. Humane and safe working conditions, fair wages, and social protections are regulated at the national level and farmers reported that they followed these regulations, with all receiving relatively high scores for this dimension. Amongst the few farmers who employed workers, none mentioned placing particular attention on employing people at risk of social exclusion, which explains the low scores.

Participation in the circular economy was relatively low for farmers in all the farming types, and lower scores were reported by Con-LP and Org-CP farmers for participation in networks and collectives. Not much variation between the scores of different farm types for advocacy and education on agroecology was found, with all receiving quite low scores. For organic farms, it was slightly higher compared to conventional ones. A few farmers were sometimes involved in education and awareness raising actions, but most were not.




3.4 Environment and biodiversity

The three farming systems, and the organic and conventional groups, scored differently for most biodiversity and environment indicators, except for soil salinization (Figure 7). Pollution impact on the environment was judged lower for organic farms compared to conventional ones (as indicated by higher scores).
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Figure 7 | Average indicator scoring regarding biodiversity and environment indicators in different types of farms in Belgium, France, and Italy. Con-CP, conventional crop production farms (n=8); Con-CLP, conventional mixed crop-livestock production farms (n=5); Con-LP, conventional livestock production farms (n=4); Org-CP, organic crop production farms (n=12); Org-CLP, organic mixed crop-livestock production farms (n=8); Org-LP, organic livestock production farms (n=12).



On average, soil carbon management was seen to be moderate to good, and soil erosion management was good, with slightly higher scores for organic farms for both indicators. Soil salinization impact seemed to not be considered an issue by farmers of any type. Soil compaction was a certain issue for all farm types, but slightly less so for Org-LP farms.

Ecological infrastructure was more present on Con-CP farms and lowest for Con-LP farms. All organic farms were almost identical to the average score. The scores for high-nature value farming were mid-range for most farm types, but Con-LP and Con-CLP farms had low scores. The scores for agrobiodiversity levels on the farms were quite contrasting, with very low scores for Con-LP farms and low scores for Con-CLP farms, whereas all others scored in the middle range.




3.5 Resilience and autonomy

Regarding the dimension of resilience, one important focus of OASIS is to assess different indicators regarding autonomy of inputs, which are presented here. The farmers interviewed had good scores related to autonomy in water (Figure 8). Many of the CP and LP farmers do not irrigate their crops and use water from natural rivers or creeks to provide water to their animals. In the Lombardy region, northern Italy, farmers mentioned that they depended on water sources to irrigate spring crops such as rice and maize, but reported paying a very low price forfeit each year.
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Figure 8 | Level of autonomy regarding different resources used and dependency of the system for commercial inputs in three farming systems in Belgium, France, and Italy. Con-CP, conventional crop production farms (n=8); Con-CLP, conventional mixed crop-livestock production farms (n=5); Con-LP, conventional livestock production farms (n=4); Org-CP, organic crop production farms (n=12); Org-CLP, organic mixed crop-livestock production farms (n=8); Org-LP, organic livestock production farms (n=12).



For most commercial inputs, organic farms had higher scores, meaning that they perceive their farm to be less dependent on markets providing these inputs and resources. Most farms bought seeds or seedlings, which explains the low average score for plant reproductive material. These farmers were more interested in choosing high-yield varieties, which usually have a price premium to be paid and are difficult to reuse (e.g., hybrid cultivars).

As many of the farmers sampled were dependent on external animal feed, they scored middle or high for this indicator, except for the Con-CP farmers (some of them also have very few animals and do not depend on external feed). Autonomy to externally source young animals was very high for Con-LP farmers, as they reproduce them mainly on their farm. Org-CP and Con-CLP farms were more dependent on an external workforce compared to other farms types.




3.6 Difference between organic and conventional farms

As shown in Figure 9, organic farms had slightly higher scores for four out of the five dimensions (practices, economic viability, socio-political, and resilience). However, the differences between the scores for the conventional and organic farms were not large, as indicated by the standard deviation bars. The biggest differences were observed for economic viability and resilience (3.5 vs. 3.3).
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Figure 9 | Comparison of dimension scores for the organic (n=29 farms) and conventional farms (n=24) in Belgium, France, and Italy. Error bars indicate the standard deviation.







4 Discussion

Here, we present the main findings from the research results and discuss them. Secondly, we discuss the operational results from the use of the OASIS tool, and finally present the limitations of the present study.



4.1 Agroecology-related performance—differences between farming systems



4.1.1 Differences between farming systems

The first major result is that we found different performance levels within the sampled farming systems (CP, CLP, and LP, and Org and CON), with greater differences between the organic and conventional farms for most indicators, and we analyzed the different farming system types by contrasting specific indicators within each dimension. The indicators with the greatest variation between farm types (those with a difference larger than 2.0 points between a farming type) were as follows: plant reproductive material (2.5), crop pest management (2.63), crop disease management (2.58), microclimate management (2.13), energy input (2.58), and commercial nitrogen input (2.13). It is striking that the lowest value was always found for Con-LP farms for all of these criteria.

In our study, criteria related to biodiversity (agrobiodiversity and high nature-value farming) were quite similar for all farm types, and, regarding the presence of ecological infrastructure, CP farms had the highest scores. In other studies, farms with livestock had higher levels of biodiversity compared to stockless farms (Migliorini et al., 2018; Bassignana et al., 2022). In these studies, livestock farms provided several ecosystem services. The significantly larger presence of woodland on livestock farms in comparison to stockless farms suggests a high level of biodiversity and a larger presence of ecological networks. Furthermore, the management of local livestock breeds plays a crucial role in maintaining genetic resources, reviving the network or pool of local knowledge, practices, and unique bio-cultural landscapes. Livestock farms tend to also have closed nitrogen cycle management due to the self-production of manure and large percentages of leguminous crops and legume-based temporary grasslands, and therefore, they provide a circularity of organic matter and agricultural produce that cannot be achieved on stockless farms.

A third important finding is related to differences between conventional and organic farms. The latter had higher scores for four out of five dimensions, but the differences were small. The biggest difference was observed for economic viability and resilience. Some of the interviews revealed that the conventional farmers were applying some of the “rules” linked to organic farming (e.g., using organic fertilization or no chemical pesticides) but did not want to convert to organic.




4.1.2 Economic situation and autonomy

Not many studies exist thus far on the economic situation of farms using an agroecological approach or practicing full agroecology. Although we did not conduct a detailed economic analysis of the farms, we found that farmers see their own economic benefit as equal or slightly higher compared to other farmers in the region (2.9–3.5), but there were strong differences found between the farms in this study(1–5 for CP farms and 2–4 for CLP and LP). Interestingly, the farms that had higher overall scores per dimension (and thus can be considered further on a pathway towards agroecology) also generally scored higher for economic viability (Figure 2). However, income satisfaction from farming activities was, on average, medium for all farm types (2.7–3.5).

D’Annolfo et al. (2017) found in their global review paper on the social and economic performance of agroecology that, in 73 cases investigated, farm profitability increased for 66% after the adoption of agroecological practices, for 11%, the impact was neutral, and for 23%, profitability decreased. This result is in line with our finding that farms with higher scores for agroecological practices also scored higher for economic viability (correlation: R²=0.40). van der Ploeg et al. (2019) found that agroecological farming (using different agroecological practices) provided higher farm incomes compared to conventional farming in almost all study cases. Landert et al. (2020), in their comparison of conventional farms and agroecological farms, found that 15% more of the latter (92% in total) generated positive net incomes with their farming activities over the last 5 years. However, subsidies contributed an important share of farm incomes. In a recent global study, Mouratiadou et al. (2024) investigated the socio-economic performance of farms using agroecological practices compared to conventional practices and found that 51% of outcomes were positive (better than conventional), 19% neutral or inconclusive, and 30% negative. Positive outcomes were, in particular, found for income and income stability, production costs, revenue, and autonomy, whereas the negative outcomes were more often found for labor requirements and labor costs. D’Annolfo et al. (2017) indicated increased labor productivity with agroecological practices for all three farms analyzed. However, they also documented increases in labor demand in three out of four farms investigated. In our study, workload was seen as problematic by the majority of the interviewed farmers.





4.2 Use of the OASIS methodology and tool



4.2.1 General use and limits

OASIS was found to be an efficient, complete, and systemic tool for indicating the agroecological performance at the farm level. It allowed individual farmers to see where they were on a pathway towards agroecology, if they intend to engage in it. With a limited number of radar charts, it can present the strengths and weaknesses of a single farm in the five dimensions (the radar charts in our study show the average of several farms per farm type). The OASIS system is thus revealed to be applicable, robust, and appropriate for assessing all the types of farms tested.

OASIS functions by placing each farmer in their present situation along a continuum of agroecological performance levels in the different dimensions and then evaluating in which direction and on which topic (criteria) progress could be made. Moreover, it allows a multi-temporal comparison for each farmer if applied again after 1 or several years. On the basis of these assessments, progress objectives can be defined for the next or following years. These objectives can be defined by the farmer themselves after a discussion in a workshop including other farmers and agronomists. These agronomists, appointed as coaches, can help the farmer reach these objectives in the next 12 months, for example. After this period, the process starts again and, year after year, for example, the farm can move forward in its transition. The most advanced farms can then become agroecological lighthouse farms (Nicholls and Altieri, 2018; Schulte, 2020; McGreevy et al., 2021; Sutherland and Marchand, 2021; Campodonico, 2024). These farms are efficient tools for speeding up the agroecological transition of a large number of farms in a region.

When comparing different farming systems, some differences in criteria were found between them, which are valuable for understanding the constraints or opportunities for further advancement towards agroecology. However, our analysis also showed that the differences between farming systems’ average indicator scores become smaller when more farms are sampled per category. For example, we first piloted the analysis with a dataset containing approximately half of the farms and then expanded it to include all 53 farms. In the analysis of only half of the farms, the difference between the average scores for the five dimensions for the different farm types were higher than when all the farms were included. In addition, an analysis of variation within farms of a certain type could also generate insights, as there was a wide diversity of farms within each type (e.g., in the case of CP farms). Comparisons that extend beyond differences in farming systems to understand territorial or regional differences may also be useful for informing policy development or assessing whether a certain policy supports transition towards agroecology at a certain geographical range or level.

A trained interviewer can collect the necessary information in approximately 1–1.5 hours per farm, but when farmers have much to share, it can go up to 2 hours. Then, it takes approximately 15–20 minutes for the interviewer to fill out an Excel table for all the criteria. The results, i.e., the radar charts, can then be presented to the farmer, who can then utilize them. The drafting of a report for the farmer that presents the 10 radar charts and some useful comments can take 1 or 2 hours. Drafting an extensive report for other users takes more time because it includes additional elements such as the farm description and history, which are not useful to the farm manager. The assessment of economic criteria requires more experience than other criteria. With the present indicators and criteria, the assessment can be completed in a reasonable time, as it is largely based on comparison with other farms of the same farm type and in the same region, but it cannot provide a more in-depth assessment of the economic situation. An analysis of farm accountancy data would be much more time-consuming, and is not intended with the present tool. However, during a possible coaching project, gross margin can be calculated, analyzed, and discussed per activity type with farmers.

A limitation of all indicator systems is the weighing of indicator values before calculating averages. In OASIS, the choice was made to give all indicators and criteria the same weight. This means that their values are multiplied by 1 and not by any other value. Choosing other multipliers for each indicator is possible and requires organizing panels of different stakeholders. The proportion of each stakeholder type should be balanced. Multipliers are chosen based on the values and priorities of each panel member. It is a difficult and often arbitrary process. However, an entity that is using OASIS to perform an evaluation for their community can develop its own weighting scores via a participatory process after the general procedure (that would allow for comparison), and show with the weighted scores which issues they believe deserve particular attention. Moreover, OASIS does not require any statistical tests to be used, which can be seen as a limitation, however, it does make it simpler to apply.

Further limitations of the present tool are the selection of the different criteria and indicators, as with other farm assessment tools. For OASIS, the 5th dimension (resilience) includes, thus far, reusing some criteria from other dimensions. In a future version, this could be eliminated or the criteria modified. Moreover, some criteria, such as biodiversity and ecological infrastructure, could be developed with more quantifiable measurements, e.g., using an additional agrobiodiversity indicator (crops and breed diversity per farm or farm production type). To make comparisons, such as those between the organic and conventional farms in our study, some criteria may need to be improved. For example, some conventional farmers had some organic pesticide-free claims, but these may be only valid for a specific season. Medium scores were sometimes found for these criteria, masking fundamental differences in systems and practice use over the years. Furthermore, an improved tool may include, as an option, direct observational data from expert inspections to be taken into account. Finally, the tool may profit from providing more information on the connection to consumers or markets in the different types of farming systems studied. Although there are some criteria already included, such as the ‘short and local marketing chain’, ‘diversification of activities (agroturism)’, ‘advocacy and education on agroecology’, and ‘transparent communication’, the tool may profit from adding one or two criteria or readapting the existing ones to gain deeper insight, as the consumer or market connections question is a crucial topic in agroecology and different from conventional farming.




4.2.2 OASIS and other tools

TAPE and OASIS are both tools that assess agroecological performance. They have some similarities in approaches, but also some clear differences regarding assessment and scope. Both use a large number of different indicators for assessment and a 5-point scale approach to score the different indicators for the characterization of agroecological performance levels (STEP 1 in TAPE). Furthermore, both methodologies use five dimensions to assess a farm’s agroecological performance. However, the dimensions are identified somewhat differently: TAPE categorizes the dimensions as governance, economy, health and nutrition, society and culture, and environment (FAO, 2019; Mottet et al., 2020), whereas OASIS distinguishes between agroecological farming practices, economic viability, socio-political aspects, environment and biodiversity, and resilience (Peeters et al., 2018, Peeters et al., 2021). The biggest difference between the tools lies in the performance assessment of the use of agroecological practices in OASIS, which TAPE does not assess. A further difference is that TAPE refers to their indicators using the 10 elements of agroecology (FAO, 2018; Barrios et al., 2020) and OASIS bases its indicators on both these 10 elements and the 13 principles of agroecology (HLPE, 2019; Wezel et al., 2020). Moreover, the time it takes to make a farm assessment with TAPE is slightly longer (based on the experience of one author of this study who used TAPE in another research study). A final difference between assessment tools is that OASIS limits its evaluation to the farm scale, whereas TAPE situates the farm-level results within the territory through a participatory discussion and validation of results. This process involves several producers and relevant stakeholders to jointly design/discuss further transition potential towards agroecology and to enhance the enabling environment.

OASIS adopted a five-level assessment system for each indicator and criterion. This system offers several advantages. A choice of quotation is most often easy. Sometimes, the assessor hesitates, but it is then between two values only. In a five-level system, there is a medium value that corresponds to the real start of the agroecological transition. A value of 1 corresponds to conventional agricultural practice. In further development of the tool, it could be taken into account that there is also a possibility of a nil or a negative value in cases where agroecological principles are significantly disregarded. This could be similar to red flags, proposed in a framework for the assessment of projects and programs with respect to their “agroecologicalness”, as proposed by Moeller et al. (2023). However, this would lead to a negative judgment value. Primarily, OASIS aims to assess the level of the agroecological transition of farms and not to define good and bad farms.

Whereas OASIS uses a five-level approach, the recently developed F-ACT uses a four-level scoring system from 0 to 3 for different agroecological practices that were selected for the 10 elements of agroecology and different categories such as soils, crops, livestock, pests and diseases, trees and other woody perennials, or energy (Biovision n.d.). While the focus of F-ACT is on farm management, other aspects, such as society, markets, and policies, are covered by the questions.

While TAPE, F-ACT and OASIS refer directly either to the 10 elements or 13 principles of agroecology, the GATE (Groupe de Travail sur les Transitions Agroecologiques) methodology (Levard, 2023) does not. They use qualitative scores from 0 to 3 (thus four-level scoring) for 19 sub-criteria, grouped into six criteria that are considered to be essential agroecology principles. Five of them directly relate to on-farm activities, e.g., crop and breed diversity, soil health, recycling, synergies, and system autonomy. The sixth criterion relates to the farm’s contribution to an agroecological transition on the territory level, thus expanding to the landscape and food system levels. The sum of the scores for each of the 19 sub-criteria is then used to calculate an overall farm-level agroecology score from A (strongly agroecological) to F (non-agroecological).




4.2.3 Farms without livestock and OASIS

Among the CP farms sampled, many did not raise any animals. There is a debate about whether a stockless farm can still be considered an agroecological farm, as it does not fully comply with some of the principles of agroecology (recycling, input reduction, and synergy) if the organic fertilizer does not come from manure or other animal products produced internally and recycled. The synergy principles that enhance positive ecological interactions, integration, and complementarity amongst the elements of agroecosystems (soil, plants, animals, trees, and water) are not fully met as the animal part is missing. However, to assess beyond the farm level, the cooperation and exchanges between farms (a straw for farmyard manure exchange, for instance) could be important as the farm may source inputs from nearby farms to create a circular economy that is not on-farm but in the region (Moraine et al., 2017; de Faccio Carvalho et al., 2021).

For the OASIS questions on the dimension of agroecological practices, a CP farm must appear without scores for the permanent grassland management, livestock management, animal welfare (Figure 2), animal drugs, animal feed, and young animals for production indicators (Figure 8). Data were replaced by the acronym ‘NA’ (not applicable) on the axis of these criteria for individual farms. Permanent grassland management scores for some CP farms may exist in the case of very low numbers of animals, such as horses for leisure. In our study, we had such farms, and so average values appear in the radar charts for these animal-related criteria.





4.3 Limitations of the study

The farms in this study were not selected using a stratified sampling technique regarding farming types and countries. We carried out an explorative study to provide new insights into using OASIS to investigate the agroecology-related performance of farms with different criteria. Therefore, differences in the results between farming types can only indicate trends from our farm sample, and for the use of agroecological practices, which cannot be used to make estimations about the current implementation of these practices on farms in different countries. Moreover, some farmers could only be interviewed online due to the pandemic at this time, whereas others were interviewed during farm visits. For the latter, we expect that we may have slightly more precise data, as any potential incomprehension in answers could be minimized in the direct interviews, and later also having seen parts of the farm.





5 Conclusion

Agroecology is seen as a transition pathway to address major challenges in European agriculture and transform the current farming and food systems towards more sustainable ones. The OASIS could be a tool to be used for transition pathway analyses, mainly at the practice and farming system levels. The tool was developed over the last 5 years, and in this study, we applied it to different organic and conventional farms in Belgium, France, and Italy with the main aim of testing the methodology but also, in a second step, to investigate where farms are performing regarding different dimensions of the agroecology assessment and the different criteria. This dataset has thus been used for testing and illustrating the functioning, applicability, and relevance of the OASIS tool for farmers and farm assessment.

Overall, the OASIS tool was shown to be a well-applicable, complete, and systemic tool for assessing the current level of agroecological performance at the farm level, permitting individual farms to see where they are in a potential transition towards a higher level implementation of agroecology. It creates an overall picture of the farm’s level of agroecology, and also makes it possible to locate each farmer in their present situation along a continuum of agroecological performance regarding a large variety of criteria and then evaluate where progress can be made and constraints overcome.

However, there are different limitations of the tool that could or should be improved upon in further development of a new version, as outlined in the Discussion section, e.g., readjusting some criteria or indicators for more quantifiable assessment, or make them more suitable for comparison, such as that between organic and conventional agriculture.

OASIS was shown to be a comparatively efficient tool for stimulating discussion and knowledge exchange between farmers and between farmers and agronomists, an experience also found beyond the present study with other farmers in Belgium, where OASIS is already more broadly used. Through these discussions, farmers can be coached in their further engagement to agroecology, thereby reducing risk during the first hazardous years of this period and accelerating the transition process. If a farm is assessed each year, progress objectives for the following year can be defined in a participatory way, according to the farmer’s objectives and preferences. This would then also allow them to assess their transition to agroecology at a farming system level.

The limited number of samples and the non-random selection of farms and farming systems prevent us from making any strong conclusions regarding the comparison of different levels of agroecological performance of different farming systems. Moreover, different people were carrying out the interviews, hence their subjectivity needs to be considered. These interviewers, especially in France and Italy, used OASIS for the first time. They sometimes had questions and doubts. In Belgium, the interviews were conducted by more experienced people.

However, our analysis allowed us to assess trends and differences between organic and non-organic farms and the three farming systems sampled and analyzed. We therefore consider this a good sample exercise to test the performance of the OASIS methodology. However, to have more representative findings, a much larger farm sample per farming type and country would be needed to get applicable results for other farming situations in Europe.

From our research on different farming systems in different countries, we revealed several noteworthy findings. First, the overall farm score varied for the five different dimensions of the tool. Thus, there was a large difference regarding the level of agroecology-related performance for the different farms investigated.

Second, organic farms only had slightly higher scores for four out of five dimensions, compared to the scores for conventional farms. Therefore, the agroecological performance levels of the studied farms did not indicate dependence on certification.

The third important finding was that there were differences in the adoption of agroecological farming practices. A clear difference was found, with often clearly higher scores for organic farms, in particular for the Org-CLP farms. Similarly, higher scores for organic farms were found for most biodiversity and environment indicators and for criteria related to revenue and income sources.

Fourth, the farms that had a higher overall farm score in the four dimensions, i.e., without economic viability, also had generally higher scores for the economic viability dimension. This finding may support other farmers in their decision to engage with or further transition towards agroecology, as, thus far, there is no large study about the economic performance of agroecology.

The fifth main finding was that farmers described many parameters among the socio-political dimension parameters and reported several constraints, some of them associated with clearly lower scores. This is of high importance, as constraints do not apply similarly to farmers, and farmer- and context-specific barriers need to be taken into account to make the transition towards more sustainable agriculture.

And finally, for the dimension of resilience, contrasting results for different indicators were found between the three farming systems, with some having higher scores related to autonomy and dependence on inputs and market, but others scoring much lower, depending on the farming system. This also showed the high diversity among farms, and the potential future engagement of individual farmers in a transition to agroecology needs to be considered carefully.
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OEBPS/Images/table1.jpg
arm characteristics CP mean (min—-max) LP mean (min—max) LP mean (mi
Total UAA (utilized agricultural area) (ha) (n=50) 53 46 51
(0.5-315) (3-105) (2-130)
Area of permanent crops (ha) (n=17) 5 6 21
(0.2-14) (2-8) (10-30)
Area of horticulture - annual crops (ha) (n=23) 27 19 33
(0.3-224) (0.4-47) (13-85)
Area of permanent grassland (ha) (n=39) 9 20 50
(0.5-37) (3-50) (12-110)
Number of cattle heads (n=24) 11 83 141
(2-20) (20-200) (40-270)
Number of sheep heads (n=13) 35 314 108
(30-40) (9-1,800) (20-50)
Number of goats heads (n=6) 1 226 65
(1-1) (1-450) (56-80)
Number of chicken (n=8) 90 13,272 200
(80-100) (40-39,990) (200-200)
Number of swine heads (n=5) 1 263 50
(1-1) (8-600) (50-50)
Farmer’s age (n=48) 49 48 45
(28-66) (28-67) (24-65)

If not indicated differently, average values are shown. CP, crop systems farms (n=21); CLP, mixed crop-livestock system (n=16); LP=livestock system (n=16). Min, minimum; Max, maximum.
Not reported values or 0 are not included for min values. The number of farms per farm characteristic varied as not all farms provided data or had these animals on their farm.






OEBPS/Images/fagro-07-1581667-g004.jpg
Economic viability

. R2 = 0,4021
) : ) * ..l ..... [} o ~’.. """"
i 4

Overall farm score 4 dimensions





OEBPS/Images/fagro-07-1581667-g006.jpg
Humane and —Con-CP

safe working — -Con-CLP
conditions ¢+« Con-LP
5,0 Org-CP
- =0Org-CLP

Fair wages, job .- Org-LP
stability,
provision of
social protection

Advocacy and
education o
agroecology

Employment of
people at risk of
social exclusion

Participation in
solidarity
economy

Participation in
networks and
collectives





OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fagro-07-1581667-g008.jpg
Plant
reproductive
material

Young animals
¢° for production

Commercial

biological control

agents

Commercial
fungicides and
bactericides

nitrogen

] .
Commercial
insecticides and

acaricides

herbicides

—Con-CP
= =Con-CLP
eee Con-LP
——O0rg-CP
~ =Org-CLP
=« Org-LP





OEBPS/Images/fagro.2025.1581667_cover.jpg
& frontiers | Frontiers in Agronomy

Application of the Original Agroecological
Survey and Indicator System tool (OASIS)
to organic and conventional farms in
Belgium, France, and ltaly





OEBPS/Images/fagro-07-1581667-g002.jpg
—Con-CP

Ssc:)“ tillage Sl fortil — -Con-OLP
’ oil tertility «es Con-LP
Agraterest management ——Org-CP
-~ -0Org-CLP
Microclimate Crop pest =~ O'9LP
managemen management

Water Crop disease
management management
Grassland Weed
management management
Livestock .
Soil cover
management

Animal welfare





OEBPS/Images/logo.jpg
’ frontiers ‘ Frontiers in Agronomy





OEBPS/Images/fagro-07-1581667-g005.jpg
—Con-CP

Workload — -Con-CLP
5] <+« Con-LP
435 Org-CP
40 ~ -Org-CLP
Successor or young 3,5 +++Org-LP

Stress level

0

farmer

Farmer's
perception o
farm's future

Time for family and
social relationships

Time for new
knowledge and
skills





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Application of the Original Agroecological Survey and Indicator System tool (OASIS) to organic and conventional farms in Belgium, France, and Italy

      

        		

          1 Introduction

        



        		

          2 Materials and methods

        

          		

            2.1 Method

          



          		

            2.2 Materials

          



          		

            2.3 Farm characteristics

          



        



        



        		

          3 Results

        

          		

            3.1 Agroecological farming practices

          



          		

            3.2 Economic viability

          



          		

            3.3 Socio-political aspects

          



          		

            3.4 Environment and biodiversity

          



          		

            3.5 Resilience and autonomy

          



          		

            3.6 Difference between organic and conventional farms

          



        



        



        		

          4 Discussion

        

          		

            4.1 Agroecology-related performance—differences between farming systems

          

            		

              4.1.1 Differences between farming systems

            



            		

              4.1.2 Economic situation and autonomy

            



          



          



          		

            4.2 Use of the OASIS methodology and tool

          

            		

              4.2.1 General use and limits

            



            		

              4.2.2 OASIS and other tools

            



            		

              4.2.3 Farms without livestock and OASIS

            



          



          



          		

            4.3 Limitations of the study

          



        



        



        		

          5 Conclusion

        



        		

          Data availability statement

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Acknowledgments

        



        		

          Conflict of interest

        



        		

          Generative AI statement

        



        		

          Supplementary material

        



        		

          Footnote

        



        		

          References

        



      



      



    



  



OEBPS/Images/fagro-07-1581667-g009.jpg
m Agroecological

R 2 A Y

s,

farming practices

Economic viability

Socio-political aspects

= Environment and

biodiversity

Resilience

Conventional

Organic





OEBPS/Images/fagro-07-1581667-g007.jpg
—Con-CP

Pollution — GonGLP
eee Con-LP
Agrobiodiversity Soil carbon_—-g:g:gfp
level management Org-LP
High-nature

Soil erosion

value farming

Presence of
ecological Soil salinization
infrastructure

Soil compaction





