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Small-and medium-scale market gardening plays an important role in transitioning toward a sustainable food system, yet its viability remains underexplored. This study assesses the viability of small- and medium-scale market gardening farms in the Coeur de Condroz region (Belgium) using field data from 17 farms. A set of five indicators; land productivity, labor productivity, gross added value, estimated profit, and a risk index were developed to analyze viability. Results reveal significant variability among farms. Some achieve viability, while others rely on off-farm income. Three distinct farm profiles were identified based on viability indicators; one composed of less performant farms and two of viable farms with different strategies. Key drivers of viability were highlighted to include greenhouse surface, crop diversity, and years since establishment. Additionally, farms integrating complementary on-farm activities exhibited lower risk of cost but lower productivity per hectare. By redefining viability assessment methods and engaging directly with farmers, this research offers valuable insights into the factors shaping small-and medium-scale market gardening farms. Findings indicate that viability cannot be measured through financial indicators alone but must consider broader socio-economic dimensions. Additionally, farmers' perceptions of viability vary, with some incorporating quality of life into their assessment. This study demonstrates that market gardening can be viable through diverse strategies, despite limited public financial support. It offers practical recommendations for research, and also highlights the potential of applying this methodology to cross-regional longitudinal studies, as well as the need to investigate the relationship between perceived and measured viability.
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Introduction

The current global food system is unsustainable and lacks resilience. Its systemic failures contribute to environmental degradation and heavy inequalities resulting in poverty and health impacts on the world's population (Horton, 2023; De Schutter, 2017; Béné et al., 2019a,b; FAO, 2023). Agroecology is defined as a science, a set of practices and a social movement (Wezel et al., 2009) that has come as a reaction to the challenges of the current global food system (Altieri et al., 2018; IPBES-Food, 2021). While the core principle of agroecology focused on environmental sustainability at the farm and field level, agroecology now encompasses a broader perspective that integrates the socio-economic and governance dimensions of sustainability at the level of the whole food system (Wezel et al., 2020). The approach of agroecology has gained recognition and has been highlighted as an effective approach to move toward achieving food security and nutrition by the United Nations (De Schutter, 2017).

Small- and medium-scale market gardening can be considered an agroecological farming model (Dumont, 2017; Drottberger et al., 2021; Navarrete et al., 2014; IPBES-Food, 2016). In this paper, we refer to market gardening farms as farms where fresh fruits and vegetables are cultivated exclusively within their rotations (Chevalier, 2022; Dumont, 2017). Small- and medium-scale market gardening farms share common characteristics. They are farms with a cultivated area ranging from less than one to ten hectares, use a low level of mechanization, and grow a wide variety of fruits and vegetables (Dumont, 2017). They are also known for promoting more sustainable practices and using short food supply chains, often selling directly to consumers (Dumont, 2017; Morel, 2016; Navarrete et al., 2014; Chiffoleau, 2019; Chiffoleau et al., 2017). Aside from these positive aspects, studies show that market gardening is a highly physical, and poorly paid work practice, sometimes not reaching the minimum wage (Dumont, 2017; Morel, 2016). Although their viability remains questionable, small- and medium-scale market gardening aligns with most agroecological values and principles, such as reduced use of inputs and stronger connectivity between producers and consumers (Wezel et al., 2020).

According to the multi-level perspective model (Geels, 2002), small-and medium-scale market gardening can be seen as a “niche model” within the dominant vegetable sector. As a result, it has the potential to challenge the prevailing system and play a key role in transitioning the vegetable food sector toward greater sustainability (Dumont et al., 2020). In Wallonia, small- and medium-scale market gardeners only produce a small part of the region's total vegetable production. Wallonia's vegetable sector is a highly specialized system focusing primarily on peas, green beans and onions destined to be transformed, and exported (Riera et al., 2020; Dumont, 2017). As a result, the auto-consumption rate of vegetables in Wallonia is only 17% (Riera et al., 2020). Additionally, 5% of vegetables are purchased through short food supply chains (Collège des producteurs FWH, 2018). In spite of this, small- and medium-scale market gardeners are still able to exist by filling a gap supermarkets do not. It is the health, environmental, and economic concerns of consumers that push them to buy food from these short food supply chains, despite higher prices (Apaq-W, 2024).

Despite their ecological and social benefits, little is known about the economic performance of market gardening farms. Collecting reliable financial data is challenging, leading to biased conclusions. National statistical agencies primarily survey farms participating in the Common Agricultural Policy, a requirement that many small- and medium-scale market gardeners do not meet due to ideological opposition to subsidies, reluctance toward government oversight, or administrative burden (Riera et al., 2020). Additionally, the Farm Accounting Data Network (European Commission, 2025) is inadequate for studying small- and medium-scale farming due to sampling biases (Mari, 2020). Accounting practices further complicate economic analysis as many farmers optimize their financial records to reduce taxes, inflating costs by including personal expenses and underreporting cash revenue (Louah, 2020). Moreover, self-employed farmers often prioritize reinvesting in their business over personal financial gains, making traditional profit-based assessments less relevant (Dumont, 2017; Louah, 2020). Assessing the viability of small- and medium-scale market gardening requires robust economic data and practical, field-based indicators that accurately reflect the reality of the farm. Developing such tools is essential for navigating the complexities of viability and its challenges (Louah, 2020).

In this paper, viability of a farm is seen as a sub-concept of sustainability. In which case, sustainability is based on four distinct principles, but not exclusively independent: reproducibility (i.e., environmental sustainability), livability (i.e., social related aspects), transmissibility (i.e., intergenerational transfer) and viability (i.e., economical aspects; Landais, 1998). But viability has no universal definition. There are many different ways to define it, from opportunity cost techniques, to financial and productivity indicators (Loughrey et al., 2022; Spika et al., 2019). Many authors approach viability as having one requirement: revenue per worker must be superior to market salary, once operating costs and asset depreciation costs have been met. It is considered that a farm is only viable if it can pay all its actors with at least a minimum salary without endangering the farm itself on a financial level (Spika et al., 2019; Cochet, 2015; Mazoyer and Roudart, 2002; Landais, 1998). Other definitions of viability take unpaid workers into account by assigning them an average wage (Hennessy et al., 2008). However, this discards the fact that unpaid labor is not as efficient as other worker types according to the farmers. Others employ opportunity cost approaches to assess viability, mainly taking into account paid labor (Nurmet and Omel, 2020; O'Donoghue et al., 2016). Some definitions further include a requirement for a minimum 5% return on non-land assets to qualify a farm as viable (Hennessy et al., 2008; Frawley and Commins, 1996). Another related term is economic sustainability, which is similar to viability but emphasizes the farm's ability to withstand changing economic contexts (Latruffe et al., 2016; Spika et al., 2019). This nuance complements the concept of viability by acknowledging that farms which are not viable on their own can still achieve economic sustainability through off-farm income sources (Hennessy et al., 2008; Spika et al., 2019). Assessing viability requires an understanding of the socio-economic environment of the farm (Louah, 2020; Spika et al., 2019).

Based on the issues identified above, namely the central role of agroecological farms in food system transitions, the complexity of their viability, and the lack of contextualized data and analysis, this study aims to provide a set of indicators to evaluate viability of small and medium-scale market gardening farms, in a specific area. The results are based on data from 17 market gardeners in the “Coeur de Condroz” region. The dataset is not a sample as all small- and medium-scale market gardening farms on the territory have been surveyed. The indicators aim not only to evaluate the viability of market gardening farms in this region, but also to highlight factors that influence the viability of this type of farm. Therefore, the two main research questions of this paper are:

• What indicators can effectively evaluate the viability market gardening farms ?

• What factors influence the viability results provided by these indicators ?

This paper provides valuable insight to understand viability using quantitative indicators. In doing so, we seek to contribute to the ongoing research on building a more sustainable and resilient food system for the future by providing nuanced data and analysis on a specific agroecological system in a specific area.



Materials and methods


The Coeur de Condroz territory

Coeur de Condroz is a rural region in southern Belgium, covering ~625 km2 and comprising seven municipalities with a total population of 55,880 inhabitants (Flagothier and Van Overmeire, 2024). Vegetable production in the region accounts for only 1.9% of the cultivated area (~632 ha), compared to a national average of 3% (StatBel, 2024). Cœur de Condroz is a coherent territorial unit that offers key methodological advantages. This territory is characterized by shared policy frameworks, market conditions, and socio-economic dynamics, which provide a consistent context for analysis.

The term Coeur de Condroz refers both to a natural park and a food policy council (Parc naturel Cœur de Condroz, 2025). This council emerged from the merger of two local action groups, dedicated to strengthening the local economy. In collaboration with local stakeholders, their primary goal is to develop a more sustainable territorial food system that promotes local actors. This dynamic creates an opportunity for research to actively contribute to the process, providing valuable insights for decision-making while enriching academic literature.

Additionally, studying a well-defined and coherent territory helps mitigate certain sources of variability such as consumer behavior, meteorological conditions, and regional policies, subsidies and market conditions.



The surveying procedure

Within the Coeur de Condroz region, 17 market gardeners were surveyed. They were identified by integrating information from three sources: the two local action groups in the territory, the Belgian federal food safety agency (Agence Fédérale pour la Sécurité de la Chaine Alimentaire, AFSCA), and data collected from market gardeners' websites. Two criteria were used for selecting market gardeners. The first criterion was designed to ensure the inclusion of practitioners who grow fresh fruits and vegetables exclusively in their rotations. This involves market gardeners in small, medium and large areas (Dumont, 2017). The selection excluded field crop producers mostly engaged in major and specialized vegetable field crop production. The second criterion stipulated that market gardeners must be situated within the Cœur de Condroz area. However, two market gardeners, located close to the boundaries of the area, were included in the study. They were chosen through snowball sampling due to their interactions with other market gardeners or consumers in the region. Through a rigorous screening process and the use of multiple identification channels, it was estimated that all small- and medium-scale market gardeners in the Coeur de Condroz region were identified.



Data collection

The data was collected through the means of one semi-structured interview (Kaufmann, 2016; Magaldi and Berler, 2020) and relates to the year 2022. Every interview lasted around 2 h and was recorded to serve as basis for qualitative assessment. The questionary used to help conduct the interview is shown in Appendix A. The data was centralized into one database whose variables and units are listed in Appendix B. Along with data collected by the interview, seven market gardeners provided their income statement relative to the year 2022. These income statements were used to help build the database and to cross-validate data points.

The interviews aimed to collect economic and qualitative data about operating costs of the farm. The interview involved direct questions about the market gardeners' specific characteristics such as cultivated areas, types and quantities of vegetables grown, revenue, working hours, the type of workforce and other relevant information. Here, the vegetable type refers to the specific distinction each market gardener defines when they label their own products. It does not necessarily refer to the varieties or the species. The end goal of the data collection was to build and identify the relevant indicators of viability.



Indicators of viability

Five indicators of viability were developed for this study. They were selected based on data availability and designed to represent the diversity of market gardeners. The framework used to define viability with these indicators does not rely on opportunity cost or financial metrics but rather on productivity indicators and the farm's ability to provide a decent salary to all workers, including, to some extent, unpaid labor.

They are described as follows:

• Average land productivity = revenue (without buy-and-resell practices1)/cultivated area

• Average labor productivity = revenue/Full Time Equivalent2

• Gross added value = (revenue – operating costs)/number of workers

• Estimated profit = (revenue – imputed costs)

• Risk indicator = ∑(Operation costs*shock)/cultivated area

The full-time equivalent in the labor productivity indicator was modified in order to better represent the reality of the field. Conventionally, workers with a volunteer or trainee are not granted a salary. However, in order to include their work input into the farm productivity assessment and financial decisions, in this study they were given a minimum income salary for the profit indicator. Furthermore, in considering that their productivity is lower than qualified personnel and the main farmers, their full-time equivalent (and indirectly the imputed salary as well) was multiplied by 0.5 in this study. This value was confirmed to be a good estimation by some market gardeners themselves.

The minimum salary was preferred to the median salary when designing the estimated profit indicator. Market gardeners allegedly pay themselves low salaries, that sometimes does not reach the minimum salary (Morel, 2016; Dumont, 2017). Within this study, the chosen salary value was 2,000 euros per month per full-time equivalent. It was based on the minimum salary chosen by the “Commission paritaire de l'agriculture CP 144” which fixes minimum salaries for workers in the agricultural sector of Wallonia (Commission paritaire pour l'Agriculture CP 144, 2022). The minimum salary in Belgium is barely sufficient to ensure basic quality living standards (Frederickx et al., 2025). However, this value remains a good threshold value since the market gardeners usually have other benefits when they are self-employed, as their personal costs are sometimes included in their businesses.

The operating costs consists of costs that were explicitly requested in the questionnaire. They include seeds, plants, fuels, electricity, land leasing, water, pesticides and fertilizers. Furthermore, additional costs for each farm were estimated based on their unique characteristics as well as financial documents that were provided by six market gardeners. These imputed costs gave all farms a maximum of financial constraints in order to evaluate what would be left to invest after all other costs have been accounted for. It is different to the profit before taxes because it includes salaries of 2,000 euros/full-time equivalent, even for volunteers, trainees and family members. Theses imputed costs also include fixed taxes, administrative expenses, replacement of small materials and working clothes.

The profit equilibrium factor is a proxy of the factor by how much farmers have to multiply their selling prices to achieve equilibrium in terms of profit. For example, market gardeners with a positive estimated profit will have a multiplier inferior to one.

It is calculated as follows :

(Estimated profitRevenue) + 1 = Profit equilibrium factor      (1)

The risk indicator aimed to give an idea of how much the market gardeners are exposed to a steep rise in certain prices. The shocks were estimated based on previous shocks in the market such as the invasion of Ukraine, the COVID-19 pandemic and their impact on prices. A shock does not consider a latent rise in prices over the courses of multiple years. The shock is the potential increase in the price and is therefore multiplied by the operating cost to calculate the risk indicator. Given the high variability and speculatory aspects of electricity prices, the related shock is estimated to be up to 100% (Belgian Energy Market, 2024; Entso-e, 2024). Fuel prices are more stable, and their associated shock is estimated to be 20% (StatBel, 2024). The national Belgian statistical institute offers indexes for agricultural input prices (StatBel, 2024). Price shock for pesticide cost is set at 20%, 50% for fertilizers due to their extra-European origin and 10% for seeds and plants (StatBel, 2024).

Besides the viability indicators, farmers were also asked to scale the viability of their farm on a scale of 1 to 7 according to their perception. This question served as a qualitative information source and helped to capture the advantages and disadvantages that the farmer attributes to his or her situation.

Finaly, a proximity indicator was made as a potential explanatory variable. The proxy was made using three parameters: density within 3 km radius, proximity to primary roadway access and proximity to supermarket. The parameters were normalized and then summed into one “proximity indicator”.



Data processing: mixed-methods validation approach

Descriptive and multivariate statistical analyses were performed using R software. Principal Component Analysis was used to discriminate farm categories and reduce dimensions of the viability indicators into independent variables. Principal component analysis is a dimensionality reduction technique. It transforms correlated variables into a smaller set of uncorrelated principal components, ranked by their contribution to total variance. Each principal component is a linear combination of the original variables.

A general linear model was applied to model the indicator and test plausible explanatory variables and hypotheses. The general linear model is a flexible framework used to model the relationship between a dependent variable and one or more independent variables. It assumes that the dependent variable is linearly related to the predictors, and it can be used for both continuous and categorical variables. All quantitative variables in the model were log-transformed to account for differences in scale and units. A small constant was added to prevent errors caused by log-transformation of zero values.

All interview recordings and handwritten notes were transcribed manually and then coded and analyzed through an inductive approach using QualCoder software (Brailas et al., 2023). Quotes are translated by the authors into English and selected to give key insight on market gardeners' perspective.




Results


Description of the farms

The farms surveyed had heterogeneous statuses (Table 1). Among the 17 farms, 14 operated as sole proprietorships, while the remaining three included a cooperative, a company, a farm incubated within a support program, and a farm managed as a sub-service of a public social action center. Eight market gardeners had complementary activities, including three that had other on-farm activities. Thirteen market gardeners followed organic farming practices. Market gardeners rely on a wide range of distribution channels and sell their products locally. On average, the two primary main distribution channels are on-farm sales and sales to local markets, respectively, accounting for 35 and 19% of the total revenue, and groceries stores contributing for 19% of the farms.

TABLE 1  Main characteristics of the farms surveyed.


	Variable
	Mean
	SD
	Median
	Min
	Max
	n





	Cultivated area (ha)
	1.55
	1.3
	1.2
	0.15
	4
	17

 
	Greenhouse's area (ha)
	0.15
	0.14
	0.12
	0
	0.33
	17

 
	Nb. of vegetables (#)
	38
	13
	37
	25
	67
	17

 
	Revenue (€)
	126.592
	72.500
	120.000
	1.923
	260.424
	17

 
	Profit before taxes (€)
	14.520
	28.495
	4,997
	−25.194
	56.917
	13

 
	Salary per market gardener (€)
	1,628
	1,016
	1,492
	450
	4,000
	11

 
	Subsidie (€)
	5.324
	16.753
	1.084
	0
	68.027
	16

 
	Land productivity (€/ha)
	91.963
	90.414
	57.996
	10.420
	284.950
	17

 
	Labor productivity (€/FTE)
	43.577
	26.101
	46.841
	1.090
	95.045
	17

 
	Gross added value (€/worker)
	54.289
	48.536
	45.187
	1.323
	210.744
	17

 
	Estimated profit (€)
	−15.824
	45.828
	−6.381
	−149.989
	47.391
	17

 
	Total FTE (#)
	2.88
	1.41
	2.59
	0.78
	6.67
	17

 
	Risk indicator (€)
	11.446
	12.599
	4.887
	1.286
	39.182
	17

 
	Years since establishment (#)
	9
	6.6
	7
	1
	26
	17

 
	Buying and reselling (%)
	26
	20.5
	24
	0
	58
	17






Revenue varied significantly from one market gardener to another, primarily due to complementary activities that divided their time and, consequently, their earnings. Those in the lower revenue brackets often did not rely solely on market gardening to secure a salary. This underlines the importance of putting viability in relation to full-time equivalent or number of workers.

The salary per market gardener represents the amount they allocate to themselves for personal income and expenses, separate from the farm's operational costs.

Estimated profit was negative for 11 market gardeners, primarily because a minimum wage was assigned to each full-time equivalent. For example, a market gardener earning less than the minimum wage per hour may still generate a positive profit for their farm in practice, even if the estimated profit appears negative on paper. Interestingly, even under maximum cost constraints, six market gardeners were able to remain profitable.

Subsidies included both financial help from the common agricultural policy and other sources of funding as well, such as help with hiring, investing and local subsidies.

Finally, buying and reselling refers to the practice of purchasing products from external sources to enhance the diversity of items offered for sale. Ten market gardeners were observed to generate more than 20% of their revenue through buy-resale activities.

On average, plants represented the highest cost, although not all market gardeners purchased them for their crops (Table 2). Fuel followed as the second largest expense, used primarily for machinery and vehicles. Electricity costs were mainly driven by refrigeration and water pumps. Pesticide expenses include both organic and conventional products, with significantly higher costs for market gardeners using conventional methods compared to those following an organic model. Only one farm payed for water, while the others relied on other water sources on their property.

TABLE 2  Description of the operating costs for the 17 surveyed farms.


	Costs (€)
	Mean
	SD
	Median
	Min
	Max





	Plant
	4,921
	5,193
	4,500
	0
	15,700

 
	Fuel
	3,318
	3,282
	2,905
	0
	9,691

 
	Seeds
	2,046
	1,772
	1,500
	100
	5,000

 
	Electricity
	1,682
	1,540
	1,200
	0
	3,900

 
	Fertilizers
	1,573
	2,523
	670
	0
	10,904

 
	Pesticides
	1,277
	643
	50
	0
	1,000

 
	Land leasing
	1,267
	1,448
	930
	0
	4,800

 
	Water
	3
	13
	0
	0
	55








Assessment of the viability of the farms

Using the results of the five indicators, a principal component analysis was conducted. Two farms were excluded for clarity, as the year 2022 was not representative of their viability due to exceptional external factors.

Figure 1 displays a principal component analysis (PCA) biplot illustrating the relationships between five viability indicators (detailed in the Materials and Methods section). The first two dimensions explain 60.2 and 29.9% of the total variance, capturing the main structural differences between farms. The positioning of variables reflects their correlations, with positively associated indicators clustering together and negatively associated ones appearing in opposite directions. Additionally, the perception indicator, representing the farmer's subjective assessment of viability, is included as an illustrative variable and does not influence the calculation of the principal components' calculation.


[image: Principal Component Analysis (PCA) biplot displaying variables across two dimensions. Dim1 explains 60.2% of the variance, and Dim2 29.9%. Variables include risk of costs, land productivity, gross added value, perception, labor productivity, and estimated profit. Arrows indicate variable direction and contribution, with color intensity from blue for lower to red for higher contributions.]
FIGURE 1
 PCA biplot: contribution and representation of viability indicators on dimensions 1 and 2.


The first dimension is primarily driven by gross added value, which has the highest contribution at 28.61%, followed by labor productivity at 23.86%, estimated profit at 17.89%, and land productivity at 16.27%. The risk of costs contributes the least to this dimension, with a contribution of 13.37%. This dimension is positively driven by all indicators of viability. The second dimension is mainly influenced by the risk of costs, which make the highest contribution at 35.60%, followed by land productivity at 29.49%. Labor productivity and estimated profit contribute 15.95 and 17.46%, respectively, while gross added value has the lowest contribution at 1.50%. Labor productivity and estimated profit are closely positioned, indicating a strong correlation. Farms that achieved high profitability also tend to have high labor efficiency. Unlike other variables, land productivity and risk of costs are positively correlated along dimension 2, suggesting that farms with higher land productivity also experienced higher risk of cost. The illustrative variable is located separately from the main viability indicators, suggesting that it does not align strongly with either dimension.

Figure 2 shows the clustering of farms based on the five indicators of viability. Each point represents an individual farm, and the three distinct identified clusters are differentiated by color.


[image: Principal Component Analysis (PCA) scatter plot displaying three clusters in different colors: orange, green, and blue. The x-axis is Dim1 with 60.2% variance, and the y-axis is Dim2 with 29.9% variance. Cluster 1 is orange, cluster 2 is green, and cluster 3 is blue. Data points are represented with circles, triangles, and squares respectively, each enclosed in polygons.]
FIGURE 2
 Clustering of individual farms into three groups based on PCA results, using viability indicators.


Farms from the first cluster, represented in orange, are located toward the left side of the first dimension, indicating lower viability. The widespread distribution of this cluster along the second dimension suggests a variability in cost risk and land productivity within this group. The second cluster, in green, is located at the far right of the first dimension. This suggests that these farms exhibited the highest viability performances. Their higher position in the second dimension indicates that they also experienced greater land productivity and higher variability of cost risk compared to the other clusters. The third cluster, in blue, is located further down in the second dimension, but remains also positive in the first one. Unlike the green cluster, farms in this cluster did not rely on high land productivity but maintain stable profitability with relatively low-cost risk. The low dispersion of this group along the dimensions suggests that the farms in this group shared similar economic characteristics. This clustering highlights different viability profiles among farms: group one was hardly viable, group two had good viability performances but was vulnerable to price shocks and group three had a lower land productivity but remained viable due to lower risks associated with the costs.

Figure 3 compares the relative viability of market gardeners using the five indicators of viability and the perception indicator. All indicators are standardized, with values expressed as deviations from the average (centered at 0) on a red-to-blue scale. This visualization highlights trends across indicators and illustrates how they contribute to distinguishing farms. Numbers 1 to 15 correspond to individual farms; these numbers match the ones from Figure 2 and are highlighted by the color of the cluster group.


[image: Heatmap showing the relationship between various factors and PCA clusters in farming activities. Categories include risk of costs, land and labor productivity, gross added value, estimated profit, and perception. The clusters are divided into no on-farm complementary activities, on-farm complementary activities, and non-relevant viability. Colors range from blue to red, indicating values from 2 to negative 2.]
FIGURE 3
 Heatmap of viability indicators by individual farms. Indicators are standardized and centered at zero. Colors associated with the PCA clusters relate to the colors of the clusters identified in the PCA presented in Figure 2.


Farm 1 to 7 consist of farmers who had not inherited or acquired an existing farm but have set up their own farm. They exclusively cultivated vegetables, adhered to organic farming practices, and used a greater amount of greenhouses surface than other groups. Additionally, they all engaged in buying and reselling activities. Farms 1 to 3 are part of the second PCA cluster. This means that they performed well in terms of viability but are vulnerable to price shocks. These three farms had high land productivity compared with the others. Farms 4 and 5 from the third PCA cluster had lower land productivity values but remained viable due to lower risks associated with their costs. These two farms had in common the fact that they use draft horses for field work. This can be a potential factor in diminishing the risk of cost indicator. One market gardener that used draft horses pointed out its benefits in terms of reducing fuel costs.

“Animal traction allows you to avoid dependence on fossil fuels. Sometimes, it can even be more efficient than the tractor. […]. It can also give you manure for the field. But you need meadows.” (Market gardener A)

The two lasts farms that do not have complementary activities, farms 6 and 7, belong to the first PCA cluster. This cluster represents the farms that have overall low indicators of viability, as shown by their relative values in Figure 3. Farms 8 to 12 include market gardeners who either inherited or purchased an existing farm and may not follow organic production methods. Their production systems are generally more mechanized and specialized. These farms had a larger cultivated area, fewer greenhouses' surfaces, and lesser reliance on buying and reselling. Furthermore, they engaged in additional agricultural activities such as field cropping or landscape gardening, which enable them to share equipment and reduce costs. They also had a low risk of costs and land productivity results compared to farms 1 to 5. All of them belong to the third PCA cluster.

Farm 13 to 15 belong to the first PCA cluster and share in common a reduced performance of the viability indicators. The poor viability of farms 13 and 14 is explained by the nature of their market gardening activity. Indeed, the market gardening activity of these farms is not particularly intended to be viable on its own. Market gardening activities can be integrated into broader farm diversification strategies or serve purposes beyond vegetable production, such as fostering employment. Farm 15 was on a very small-scale and ceased its activity in 2023, 3 years after its establishment. It was not intended to produce a salary out of the revenue of this farm as the farmer was employed part-time in another job.

The perception indicator shows disparities between real viability performance and the way market gardeners perceive their viability. Still, the two farms with the most estimated profit were also the ones with the highest perception score. On the other hand, farms 10, 13 or 15 have a perception score at the opposite of their viability indicators. To put this indicator into perspective with the other ones, we need to acknowledge that market gardeners perceive viability in different ways. Some of them made the distinction between the viability of their farm strictly speaking (i.e., viability stricto sensu), and some integrate some aspects of livability into it. In other terms, they did not make differences between their wellbeing and the viability of the farm. Some of them implicitly referred to economic sustainability as they integrated the fact that they are viable thanks to an external salary. For example, farm 14 had a negative perception of the viability of its farm, however, can afford to persist due to a monthly salary given for his or her on-farm job by external fundings. Farm 15 had a positive view of its viability, due to the salary from another job providing funds to the farm.

The estimated profit indicator gives an idea of the investment potential remaining after costs and salaries have been retrieved. As previously shown, the estimated profit is negative for eleven market gardeners. This indicator is better seen when put into perspective with the profit equilibrium factor. As a reminder, the profit equilibrium factor is a proxy of the factor by how much farmers have to multiply their selling prices to achieve equilibrium in terms of profit. For the first twelve farms, which are the ones for which estimated profit remains a relevant indicator, the average Profit Equilibrium Factor is 1.06, with a median of 1.01. Interestingly, eight farms fall within the [0.9–1.1] range, suggesting that their pricing strategies are close to achieving financial equilibrium. On average, it would take an additional 4,806 euros per farm per year of revenue to make them reach a null estimated profit. Considering factors such as cost, income, and consumer demand, these results indicate that the market gardeners have a good intuitive understanding of how to adjust their business to maintain financial stability. In addition, if we now consider all fifteen farms, it would take an average multiplier of 1.23 (i.e. an average of 24 624 euros) to make them reach an equilibrium in terms of estimated profit.



Factors influencing indicators

A general linear model was used to test variables onto viability indicators. Table 3 shows the results of the working models and tested variables. The estimated profit and risk indicator were not statistically significant and are therefore not present in Table 3.

TABLE 3  Results from several general linear models, showing factors influencing the indicators.


	Indicators/variables (Appendix A)
	R2/p-v
	Constant
	Field cropsa
	Years since installation
	#Vegetable types
	Greenhouse areas
	Total FTE
	Cultivated area
	Organic orientation
	Buy and resale





	Land productivity
	0.72/0.044
	8.71
	/
	/
	1.09
	0.28
	/
	NT
	/
	/

 
	Labor productivity
	0.75/0.030
	8.27
	−1.38a
	/
	/
	/
	NT
	/
	/
	/

 
	Gross added value
	0.79/0.017
	5.73
	−1.21a
	0.74
	1.18
	/
	NT
	/
	/
	/





aCorresponding variable is binary.

Each line represents a different model, tested with corresponding variables (/= not significant and NT = not tested).




Field crop producers are markets gardeners who also cultivate main crop types (e.g., cereals, potatoes, etc.) as another on-farm activity. This factor has a significant impact on gross added value and labor productivity, reducing them sharply. Years since installation have a significant positive impact on the gross added value but not on land productivity or labor productivity. The amount of cultivated vegetable types significantly impacts land productivity and gross added value. It contradicts what some market gardeners said during the interviews. Indeed, they pointed out that growing fewer types of vegetables was a strategy they would recommend in order to increase their viability, as it allowed them to concentrate solely on growing vegetables that are profitable for their farm. Area under greenhouse, as expected, increases the land productivity. However, it was not significant for the other variables. Interestingly, cultivated areas have no significant impact on any indicators.

The buying and reselling practice does not significantly affect the three indicators in the models, even though it has a significant and moderate positive correlation with the revenue (r = 0.45, p-value = 0.07). This contradicts what market gardeners said about buying and reselling practices. Some market gardeners claimed that this practice is essential to be viable, to meet consumer expectations in terms of the diversity of products sold.

“We need the buying-reselling to survive. And it is necessary to propose different products for the consumer” (Market gardener B)

Technical orientation (i.e., organic or conventional) has no impact on the indicators either, and no significant difference between the two orientations can be established.

Due to the high heterogeneity of the farms, modeling estimated profit, and the risk of costs indicator was not possible.

However, the risk of costs per hectare is highly correlated to the land productivity (r =0.86, p-value < 0.001). Risk of costs per hectare is driven mostly by the cost of electricity which is very volatile.

Unexpectedly, alternative general linear models show that the proximity indicator has no significant impact on any indicators of viability.




Discussion


Strength of the data collection method by direct interview

Through this study, direct interviews with farmers proved to be a valuable data collection method, despite being time-consuming. While many studies rely on the Farm Accountancy Data Network (European Commission, 2025), this database often excludes small-scale farms (Loughrey et al., 2022) and is not representative of the small-scale marketing sector. In light of this analysis, with both the quantity and quality of the data collected, the national statistical agency (StatBel) database on the farming sector does not appear to accurately represent the market gardening sector. Since small- and medium-scale market gardeners do not always ask for subsidies and fill out official documents, the sector is highly underrepresented in StatBel (Riera et al., 2020). It also lacks detailed information on specific farm costs, including contextual and historical data which are crucial for a comprehensive understanding of individual farms.

The interviews conducted within this study allowed researchers to avoid common pitfalls and gain a clear, integrative understanding of farm histories. They also helped to identify and exclude outliers experiencing atypical years, accurately assess the quality and status of each worker, and distinguish costs related to market gardening from those linked to other on- or off-farm activities. Moreover, qualitative insights into market gardeners' opinions and experiences provided valuable context, enriching the research and helping to interpret results. A sufficient level of trust was also established between farmers and interviewers, as data was collected over multiple interviews and as part of a broader participatory action research approach (Lenette, 2022; McIntyre, 2008). The interviews therefore strengthened data validity and contextual interpretation.



Can the indicators effectively evaluate the viability of market gardening farms?

In light of the data collection and interviews with farmers, it becomes evident that binary frameworks for assessing viability are insufficient to assess small and medium-scale market gardening farms. Ultimately, viability as a binary concept depends on the definition applied; a farm may be considered viable under one framework but not under another (Loughrey et al., 2022). When asked about their viability, market gardeners also had different definitions between them. Seven farmers saw viability through the lens of economic performance of the farm only, while seven of them made no distinction between their personal lives and their farm, integrating off-farm salary into what they call viability.

“The two are linked [farm viability and personal wellbeing], but thanks to the fact that I have an off-farm job, I have less pressure […]. Now, I have what I need to live and live well. So, in a sense, I do not need the money from the project (the farm). It is more that I am contributing to something in my village, you see. I can now, thanks to this side job, feel like it is viable.” (Market gardener C)

Furthermore, a farm deemed non-viable in research terms can still continue to operate. A farm may generate low or even negative profits yet persist, nonetheless. Unlike corporations, these farms are human endeavors shaped by values and social dimensions. For example, one market gardener chooses to persist in his or her work despite financial losses, often adjusting his or her lifestyle to make the farm sustainable.

“I learned how to live with 1000 € per month. […]. Because otherwise, you do not hold up three years. So, viable yes, but it is due to my lifestyle.” (Market gardener D)

The indicators effectively captured the diverse realities of farm viability. Land and labor productivity indicators offer complementary insights beyond revenue, helping to distinguish different farm categories in the Principal Component analysis. The results also indicate that while labor productivity is somewhat linked to the estimated profit, land productivity is not. Farms with low land productivity but higher levels of mechanization can still achieve strong labor productivity and profitability. Given the heterogeneity of the small- and medium-scale market gardening farms, multiple indicators are essential for a comprehensive assessment of viability. To ensure a fair comparison between farms using the indicators, market gardening activities were analyzed separately from other on-farm activities. However, this approach may overlook the sharing of materials between activities and the potential synergies they create. Farm diversification should be considered when studying viability, as many farms adopt this strategy to spread risks and stabilize income (Navarrete, 2009). Accordingly, the indicators of viability showed that farms with complementary activities related to farming have lower risk of costs, and more stable labor productivity than the other farms whose market gardening remains their only on-farm activity.

Accounting for unpaid labor in the profit indicator was both fair and necessary to ensure comparability between farms with and without volunteers and trainees. To mitigate the impact of these unpaid workers, their full-time equivalent was divided by two, because they are generally less qualified than farmers and regular employees. While the inclusion of unpaid labor in viability indicators is recommended by several authors, existing studies do not account for the lower productivity of unpaid workers compared to regular employees (Spika et al., 2019; O'Donoghue et al., 2016; Karlsson et al., 2023). This gap in the literature is partly due to the fact that most research on farm viability assumes unpaid labor consists solely of family members (Stock, 2016). However, this is not the case in market gardening, where volunteers and trainees represent a significant share of the total labor force, averaging 17% of the total full-time equivalents in our study. Dumont (2017) had similar results with 16% of volunteers' workforce for small-scale agroecological market gardeners and 35% for small-scale conventional market gardeners. Other farm scales and models had little to none volunteer workforce. This highlights the need for adjusted labor metrics to reflect the realities of workforce composition more accurately in the market gardening sector.

Estimated profit is a much better indicator than profit before taxes from financial statements. The latter is not a reliable viability indicator for several reasons. First, disparities in farm legal status within our sample affect the interpretation of profit before taxes. Self-employed farmers, for example, do not include their own salaries as costs and instead pay themselves directly from pre-tax profit, whereas farms operating as cooperatives or companies account for salaries as expenses before calculating profit. To address this issue, Dumont (2017) incorporated the farmer's salary into the calculation of profit before taxes. Additionally, farms often optimize their financial statements to minimize profit before taxes. This can be achieved by artificially increasing costs, for instance, accelerating depreciation schedules beyond the actual lifespan of equipment, paying for personal expenses such as private vehicle costs, or even underreporting cash income. As a result, profit before taxes does not necessarily provide a consistent basis for comparing farm profitability.

While estimated profit is not perfectly accurate, it offers a more comparable measure of farm profitability. Unlike accounting profit, it does not incorporate depreciation—either in terms of accountancy or the actual decline in assets' value over time. Depreciation is particularly complex to assess as some market gardeners report no depreciation costs, while others report amounts as high as €18,000. These variations stem from differences in farm infrastructures, investment strategies, and the fact that some equipment is received free of charge. Given the challenges in assessing the condition and fair value of farm assets, depreciation was excluded in this study. Despite this limitation, estimated profit provides valuable insight into the investment capacity of a farm and its ability to replace capital.

Indicators showed that market gardeners that belong to the second and third clusters of the PCA are viable (Figure 2). However, only seven of them have a positive estimated profit. Several factors may explain this outcome: the farmer may be paying themselves below minimum wage, rely on unpaid labor, lack of full insurance coverage, or omit certain tax payments. Additionally, some unreported cash income may not have been accounted for, as market gardeners did not disclose this information during the interviews.

One farm ceased its activity in 2023. This farm had very low indicators of viability in 2022. On the contrary, the farmer said that according to him or her, his or her farm was viable, and the perspective indicator was above average. The farm, although not viable, was technically economically sustainable due to an off-farm job. This highlights not only the ability of the indicators to effectively assess farm viability, but also the discrepancy between farmers' perceptions and their actual quantitative results. This gap likely stems from how the perception question was formulated—farmers may have interpreted “viability” in a broader sense, encompassing more than just the economic dimension. Future research should further explore the relationship between perceived and measured viability. A clear and explicit definition of viability communicated to stakeholders is essential to deepen the understanding and assessment of this concept.



What factors influence the viability results provided by these indicators?

Analysis showed that multiple factors have an impact on the viability of a farm. For instance, the area under greenhouses and the diversity of vegetables grown influence farm viability. These factors increase the length of the season and allow the farmers to sell a greater diversity of fresh products over longer periods of the year. In addition, crop diversity can play a large role in disease regulation by enabling intra- and inter-annual crop rotation (Mireille et al., 2012). However, small- and medium-scale farms do not always implement efficient crop rotation due to their limited cultivated areas, especially under greenhouses (Navarrete et al., 2014). Yet, with high crop diversity, the risk in terms of pests and diseases for crops remains effectively low as these diversified systems enhance biodiversity and natural pest regulation (Navarrete, 2009). This helps to considerably reduce the costs of pesticides for market gardeners, thereby improving their viability.

Years since installation is a significant factor in the gross added value. Morel (2016) showcased that stage of development played a significant role in labor productivity, lowering it because of the early investment in terms of materials and land that have to be made. In addition, Drottberger et al. (2021)Q24 emphasis the fact that newly established market gardeners lack practical skills related to vegetable cultivation and financial management, which can play a role on viability. This is consistent with the idea that most businesses that cease their activities, do so within a few years after their creation. Furthermore, it means that with time, farms are able to build and capitalize on materials, infrastructure and land, in turn increasing their viability.

Although cultivated area and revenue are slightly correlated (r = 0.44, p = 0.06), cultivated area did not appear as a significant factor influencing the viability indicators. One explanation is that, in our sample, one small farm with < 0.3 hectares under cultivation and two full-time equivalents was able to persist, provided that an important percentage of sales came from buying and reselling activities. Given this threshold of 0.3 hectares, most market gardeners in our study are not constrained by land availability, as their surface requirements remain above this minimum.

Proximity to main roads axis and consumers did not influence our viability indicators. One possible reason is that market gardeners can take the proximity constraint into account in their choice of distribution channels. However, conclusions must be approached carefully because the territory is quite homogenous in terms of population density and road axis. With no market gardener's farm being further than 3 km away from a main road axis.



Study limitations and suggestions for future research

Studying market gardeners on a regional scale permitted to avoid some sources of heterogeneity such as local policies or consumer behavior. However, it also partially limits the results to the Coeur de Condroz region itself. To strengthen the results and conclusions of this study, the same methodology has to be applied to small- and medium scale market gardeners in other regions to allow cross-regional comparative studies. Furthermore, longitudinal studies could further validate the findings over time.

The significance of the results with a population as small as 17 farms is a sign that the methodology developed in this study allows for an effective data collection that represents the realities of the farms surveyed. The authors recommend that future research on similar farm profiles account for unpaid labor using a 0.5 correction factor, or adjust this value based on validation with the farmers themselves. The risk indicator has proven to be useful to distinguish farm profiles. It was built to fit the reality of the price volatility for Belgium in 2022. It can be adapted to better fit the needs of future research, depending on the context (i.e., another country). The three farm profiles identified represent a valuable structure for navigating the nuances of small- and medium scale market gardening farms. In this study, they are based on comparative results rather than actual, fixed, standardized values. Future research could focus on developing criteria for distinguishing agroecological farm profile based on variables such as; mechanization level, farm status, farm history and complementary activities.

It would also be valuable to investigate the relationship between perceived and measured viability, as discrepancies may result from varying interpretations of the concept. Providing stakeholders with a clear and explicit definition of viability is in turn essential to strengthen both the understanding and evaluation of this notion.




Conclusion

This study assessed the viability of small- and medium-scale market gardening farms in Wallonia through semi-structured interviews. Five indicators were developed to evaluate the viability of 17 market gardeners in the Cœur de Condroz region. The results revealed significant heterogeneity among farms, with some achieving viability and others relying on off-farm income, outside investments, and unpaid labor.

Principal component analysis identified three distinct farm profiles: (1) highly profitable farms with intensive land use but increased cost risks, (2) farms with lower risk associated to the costs and a high labor productivity and viability, and (3) farms with alternative structures resulting in low viability. This segmentation underscores the diversity of strategies within the sector, showing that viability is not solely linked to financial performance but also to the farm strategy.

Generalized Linear Models revealed key factors influencing viability. Greenhouse surface significantly enhanced land productivity, while crop diversity boosted both gross added value and land productivity. Additionally, financial stability was displayed to improve with farm age. In contrast, technical orientation (i.e., organic or conventional) had no apparent impact on viability, nor did location. Farms incorporating field crops or complementary activities benefited from lower costs and reduced financial risks. However, their per-hectare productivity remained below that of specialized market gardening farms.

A key finding of this study is the discrepancy between the viability of a farm based on viability indicators compared to the farmer's perception of viability. While market gardeners generally earn low incomes and often do not pay themselves a full salary, this does not necessarily mean that they see the farm as being non-viable. Some farmers are willing to accept modest earnings in favor of maintaining their lifestyle, values, and autonomy. This confirms that viability cannot be understood through a binary framework where farms either survive or disappear based on financial thresholds. The reality is more nuanced, where some market gardeners persist despite financial difficulties, adjusting their expectations and their living standards rather than abandoning their activity. While others consider off-farm work as a way to sustain their farms, integrating external income into their overall economic strategy.

These findings call for a reconsideration of how small- and medium-scale market gardening is supported at the policy level. The results show that small- and medium-scale market gardening farms can be viable. Many of these farms respect the principles of agroecology and are relevant alternatives to moving toward a more sustainable food system. Solutions to help increase the viability of such farms include facilitating access to land, improving investment opportunities, and strengthening institutional recognition. Moreover, fostering territorial food networks, enhancing technical support, and adapting training programs to the realities of small- and medium-scale farming could significantly contribute to strengthening the sector.

This study provides valuable data on an often-neglected sector and contributes to a deeper understanding of the challenges faced by small- and medium-scale market gardeners. It demonstrates that various levers exist to improve farm viability. Furthermore, it emphasizes that viability is more than a question of financial sustainability alone. Here, viability emerges as a balance between economic performance, quality of life for farmers, and the broader social recognition of their work.

Ultimately, small- and medium-scale market gardening could play a crucial role in the transition to more sustainable and resilient food systems. Its potential impacts in terms of employment, environmental benefits, and the structuring of local food networks deserve greater attention from policymakers. Strengthening the conditions for its viability is not just an agricultural issue but a societal one, as it directly relates to food sovereignty, rural development, and ecological transition.
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Footnotes

1Refers to a practice where the farmer sells products, he did not produce himself/herself.

238 h workweek.
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