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EXECUTIVE SUMMARY  

This report considers the impact of farmers’ engagement in Food Quality Schemes (FQS) and 

Short Food Supply Chains (SFSC) on farm performance. The report comprises three main 

sections. 

The first section focuses on EU Food Quality Schemes (FQS) in Italy and more particularly 

on Geographical Indications (GI), namely the Protected Designation of Origin (PDO) and the 

Protected Geographical Indication (PGI). The study is based on a literature review. A first 

insight is that GIs represent a considerable part of the Italian agri-food sector. Overall, 167 

PDO and 130 PGI products are registered under the EU FQS and the value of GI output is 

estimated at 15.2 billion euro, representing 18% of the total agri-food production value in 

Italy. Second, two distinct GI strategies can be observed, one where especially small and 

medium holdings participate in GI schemes to target mainly local markets through short food 

chains. The other strategy is followed by large holdings that may complement their existing 

trademarked products with PDO/PGI products and the aim of market differentiation. Third, 

GIs can be used to achieve different policy objectives – e.g., providing reliable information to 

consumers, improving producers’ bargaining power or contributing to rural development – 

and it is found that especially smaller PDOs show an overall higher performance with respect 

to these policy objectives. Fourth, farm-level assessments of the economic impact of FQS are 

complicated by the abundance of variables that can influence the choice to engage in FQS as 

well as their effects. Relevant factors include personal and collective motivations for 

engagement, socio-economic characteristics of the territory; and policy interventions. Finally, 

existing studies of the impact of FQS find varying results depending on the product, scheme 

or territory that is considered. 

The second section focusses on four FQS: PDO, PGI, TSG (Traditional Specialty Guaranteed) 

and mountain products. FQS are expected to stimulate rural development by increasing the 

viability and resilience of farms in disadvantaged and remote areas. This study investigates 

the effect of FQS adoption on farm incomes. The analysis uses data from the Farm 

Accountancy Data Network (FADN) and EUROSTAT. The impact assessment was done for 

quality wine and olive specialists for the years 2014 and 2015. First, potential effects of FQS 

on farm income are outlined to illustrate that FQS may have ambiguous effects on farm 

incomes. For farmers that produce final PDO or mountain products, income effects are more 

likely to be positive because of the restrictions to market entry and the limitations on threats 

to farmers’ market power from downstream players of the supply chain.  

An endogenous switching regression (ESR) model was chosen to estimate the income effect. 

According to the ESR results, the estimated effect of FQS on farm net income of wine 

specialists in 2014 is -21,303 euro for treated farms. Untreated farms would have earned 

33,991 euro more if they had adopted FQS. While the average treatment effect for FQS olive 

specialists is estimated to be -43,196 EUR, the estimated average treatment effect for 

untreated farms is 1,767 EUR. The results confirm self-selection of farms as well as different 

responses of treated and untreated farms to changes in the control variables (heterogeneous 

impacts). The chosen estimation technique was able to account for these problems. 

The estimates contradict the expectations based on economic theory since adopters are 

assumed to only adopt FQS if they do not decrease farm profits. However, it is possible that 

production costs increase relatively more than revenues. From a theoretical perspective, it is 

also unexpected that treatment effects for non-adopters are positive and significantly higher 

than for adopters. The quality of the data is seen as one limitation and potential reason for the 

contradicting estimates. Many farms had to be excluded from the sample because they did not 
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report information about their FQS adoption. In addition, the four FQS schemes could not be 

analysed separately. Further, baseline data were unavailable, so that reported data of FQS 

adopters might have been influenced by FQS adoption. This compromises the quality of the 

impact estimates. Nevertheless, the study gives insights into the mechanisms by which FQS 

can affect farm income.  

The final study focuses on the effect of engagement in Short Food Supply Chains (SFSC) on 

farm performance. SFSC have gained prominence in the debate regarding market access and 

competitiveness of farms in the EU. On the one hand, SFSC are expected to achieve increased 

margins through the internalization of marketing functions and premium prices obtained 

through consumers’ willingness to pay for locally produced foods. On the other hand, the 

literature on SFSC has also highlighted significant increases in marketing, labour and 

transportation costs related to the adoption of SFSC that can offset the premium prices 

associated with marketing through SFSCs. However, literature on the economic impacts of 

short food supply chains on EU farms is sparse, and primarily based on anecdotal and case-

study evidence. This paper aimed at filling this knowledge gap based on a quantitative study 

of the impact of SFSC adoption on EU farm performance. Data from the Farm Accountancy 

Data Network (FADN) were used for all EU member states in the year 2014. 

Propensity score matching techniques were used to overcome potential self-selection of 

farmers’ in the adoption of SFSC. The results show that Italy and Austria host the largest 

number of SFSC farmers and that in terms of the share in the total farm population, Austria 

(18.9%), Slovakia (15.7%) and the Czech Republic (15.4%) are the main SFSC member 

states. No SFSC farms are reported in Denmark, Ireland and Luxemburg. Overall, SFSC 

farms make up only a small share in the total EU population (2.7% on average). 

Furthermore, an OLS regression model that controlled for structural, production, cost-related, 

policy/subsidy, and geographical characteristics of EU farms showed that SFSC adoption 

does not significantly affect farm performance. This result was largely confirmed by the 

propensity score matching estimation. For the majority of Member States, the average 

treatment effect (of SFSC adoption) on the treated (SFSC adopters) cannot be shown to be 

significantly different from zero. Notable exceptions are Croatia, Slovenia and Greece where 

a significantly positive average treatment effect on the treated is found and hence a 

significantly positive effect on farm performance due to SFSC adoption. In Croatia and 

Slovenia (Greece), SFSC farms achieve on average 8,138 Euro (9,339 Euro) more in farm net 

value added than compared to a situation where they would not have adopted SFSC. 
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D4.2 REPORT ON THE IMPACT OF FARMERS’ ENGAGEMENT IN FQS ON FARM 

PERFORMANCE - Luca Cesaro, Liesbeth Dries, Rico Ihle, Sonia Marongiu, Jack Peerlings, 

Kathrin Poetschki, Alessandro Schioppa 

 

1. EU FOOD QUALITY SCHEMES, FARM PERFORMANCE AND INCOMES: A GENERAL 

OVERVIEW ON PDO/PGI CERTIFICATIONS IN ITALY - SONIA MARONGIU AND LUCA 

CESARO 

1.1. Introduction 

The Food Quality Schemes (FQS) promoted by the European Union can be classified in 

Geographical Indications (GIs), namely Protected Designation of Origin (PDO) and Protected 

Geographical Indication (PGI), Traditional Speciality Guaranteed (TSG), and organic 

farming. The aim of these schemes is to provide information on credence attributes, such as 

the geographical origin of food, or that production is based on a tradition or specific method 

of production. Such protection is justified as it enables consumers to trust and distinguish 

quality products while also helping producers to market their products better. FQS have been 

found to have a considerable economic impact, especially in regions that produce many 

traditional foods, and in less-favoured areas (Belletti and Marescotti, 2007). The economic 

sustainability of a specific FQS and its effectiveness in ensuring an increasing value added 

has been investigated in the literature, at territorial and at farm level. A recent analysis of 

price premiums for PDO/PGI and organic products by ODR (2019) found that PDO/PGI 

labels are crucial for the wines and spirits sector. However, different types of quality schemes 

differ in terms of quality differentiation and ability to meet consumer expectations, 

influencing the level of the price premium that they can generate.   

 

1.2. The PDO/PGI/TSG sector in Italy: an overview 

Italy has a long tradition in Geographical Indications, and this leads to a high level of 

consumer recognition, in general, and an important economic impact. Italy has the highest 

number of GIs recognized by the European Union. In the food sector, 167 products are under 

Protected Designation of Origin (PDO), 130 under Protected Geographical Indication (PGI), 2 

are Traditional Specialties Guaranteed (TSG, namely Mozzarella di Bufala and Pizza 

Napolitana). In the wine sector, about 408 wines are classified as Controlled Designation of 

Origin (DOC) and Controlled and Guaranteed Designation of Origin (DOCG) and 118 as 

Territorial Geographical Indication (IGT). In 2010, following the reform of the Common 

Market Organization (CMO) of Wine, the Italian GIs have been included in the European 

schemes of PDO and PGI and the national and European indication now coexist. More than 

200,000 business operators are involved in the GI scheme in Italy with about 280 

Consortiums active in the protection of the labels.  

It follows that the GI system has an important economic impact in the whole Italian agri-food 

system, as described in the most recent report on PDO, PGI and TSG food and wine products 

of Ismea-Qualivita (2019). The report is an economic analysis of the whole system in 2017. 

According to the results, the value of GI output has been about 15.2 billion euro (+2.6% 

compared to 2016; 46% coming from the food sector and 54% from the wine sector), 

representing 18% of the total agri-food production value in Italy. 

In Italy, GIs have a widespread diffusion and, on average, a positive economic impact on the 

local agri-food chain can be recorded in every region. However, the diffusion is not balanced: 
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65% of the total GI production value is concentrated in the north-eastern part of the country, 

with Veneto (3,508 million euros) and Emilia Romagna (3,371 million euros) being the two 

foremost GI regions. These regions are followed by Lombardy, Piedmont and Tuscany (Table 

1).  

The contribution to the total production value coming from the two sectors food and wine is 

different across the regions. In Emilia Romagna, Lombardy and Campania, more than 80% of 

the total value of PDO/PGI/TSG comes from the food sector while in Veneto, Tuscany, 

Sicily, Apulia, Abruzzo and Basilicata this percentage is only 10%. In other regions (like 

Trentino Alto Adige, Lazio and Calabria), the situation is more balanced. Over the two year 

period 2016 to 2017 several changes occurred: in some regions (Piedmont, Sicily and 

Basilicata), the production value increased significantly, while a substantial decrease has been 

recorded in Sardinia. The latter can be attributed to the crisis of the Pecorino Romano PDO.  

 

Table 1.1: Regional economic impact of PDO/PGI/TSG in Italy (million euros) 
 

Food Wine Total Var.%  
2016 2017 2016 2017 2016 2017 2016-

2017 

Veneto 394 376 3,236 3,131 3,629 3,508 -3.3 

Emilia Romagna 2,737 2,983 356 389 3,092 3,371 9.0 

Lombardy 1,506 1,557 308 330 1,815 1,887 4.0 

Piedmont 268 306 771 881 1,040 1,187 14.1 

Tuscany 117 111 893 926 1,010 1,038 2.8 

Trentino Alto Adige 355 309 491 542 846 852 0.7 

Friuli Venezia 

Giulia 

318 327 568 507 886 834 -5.9 

Campania 476 510 94 100 570 610 7.0 

Sicily 50 54 422 550 472 604 28.0 

Apulia 19 30 323 294 342 324 -5.3 

Sardinia 290 193 89 107 379 300 -20.8 

Abruzzo 5 6 215 214 220 220 0.0 

Lazio 68 58 59 74 127 132 3.9 

Umbria 42 49 86 70 129 119 -7.8 

Marche 24 26 100 82 124 108 -12.9 

Aosta Valley 29 32 8 10 38 42 10.5 

Calabria 23 20 19 19 42 39 -7.1 

Liguria 14 12 19 20 33 32 -3.0 

Basilicata 1 1 7 14 8 15 85.5 

Molise 1 2 8 8 9 10 7.8 

Italy 8,753 8,979 10,088 10,285 16,827 17,249 2.5 

Source: Ismea-Qualivita (2019) 

 

Figure 1.1 shows the distribution of the production value of the food sector per food category: 

a total of 6.96 billion of euros is distributed across the cheese sector (57%; +5.1% compared 

to 2016) and meat products (29%; +2.3% compared to 2016). A lower contribution comes 

from the sector of vegetables and cereals (4%; -10.6% compared to 2016).  
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Figure 1.1: Production value per PDO/PGI category in Italy in 2017 (million euros) 

 

Source: Ismea-Qualivita (2019) 

 

In the wine sector, about 25 million hectolitres of PDO/PGI wine have been produced in 

2017: more than 15 million hectolitres of PDO wine (+5.8% compared to 2016) and about 9.4 

million hectolitres of PGI (-9.6%). The production value of bottled PDO/PGI wine has been 

around 8.3 billion euros (+2.0%) while bulk wine accounted for 3.4 billion euros (+2.9%). In 

Italy, about 113,652 operators are involved in the production of PDO/PGI wine: 109,560 

vine-growers, 14,855 winemakers and 18,601 bottlers. 

The most important sales channel for GIs in Italy is the large-scale retail trade (GDO) (Figure 

1.2) where in 2017 around 56.2% of all sales have been realized. The remaining part of sales 

are taking place in other channels. It is interesting to note the decreasing role of wholesalers 

(10.8% in 2017 against 24.6% the previous year) and the increasing importance of all the 

other sales channels, in particular retailers and direct sales. According to Ismea based on 

Nielsen data, the total turnover generated by the sales of the most important GIs in Italy is 

about 5 billion euros, of which 44% comes from the cheese sector, 29% from wine and 26% 

from meat products (Ismea-Qualivita, 2019).  

 

Figure 1.2: Distribution and sales of PDO/PGI/TSG by sales channel in Italy, (%) 

 

Source: Ismea-Qualivita (2019) 
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While Italy has a high number of PDO and PGI products, only few brands play a very 

important role in the market. In fact, the top 15 brands realize 88% of the turnover and 95% of 

total export value. In 2017, the most important GI food product in Italy was Parmigiano 

Reggiano PDO with a production value of about 1,343 million euros (+19.5% compared to 

2016). Second was Grana Padano PDO, which remained practically stable with 1,293 million 

euros. These two kinds of cheese represent the backbone of the GIs system in Italy. Third in 

the ranking is Prosciutto di Parma PDO (850 million euros in 2017; +4.1% compared to 2016) 

followed by Mozzarella di Bufala campana PDO (391 million euros; +5.0%) and Aceto 

Balsamico di Modena PGI (390 million euros; +2.5%). The production value of almost all the 

most important GIs in Italy has increased in the period 2016-2017: the exceptions are 

Mortadella di Bologna PGI (-7.4%) and Pecorino Romano PDO (-38.0% because of a fall in 

price and a lower availability of milk in the production area leading to a lack of supply). In the 

wine sector, the top product is Prosecco PDO with a production value of about 631 million 

euros (+0.3% compared to 2016), followed by Conegliano di Valdobbiadene – Prosecco PDO 

(184 million euros; +14%) and Delle Venezie PGI (114 million euros; -32.7%). Also in the 

wine sector, almost all the designations have observed an increase of production value during 

the period 2016-2017, notable exceptions being the Tuscany wines (Chianti Classico PDO 

and Chianti PDO) and Montepulciano d’Abruzzo PDO.  

The whole GI system has generated an export value equal to 8.8 billion euros (+4.7% 

compared to 2016) that accounts for 21% of total Italian agri-food exports. 40% of the export 

value is generated by the food sector and 60% by the wine sector.  

Figure 1.3 shows the most important exporting countries for the Italian GI food export: 64% 

of the total export value (3.5 billion euros; +3.5% compared to 2016) is destined for EU 

countries. Germany accounts for 20.2% of the total export value, followed by France (14.6%) 

and the United Kingdom (7.3%). Outside of Europe, the USA is the most important Italian 

food importer. The export value of the cheese sector is 1,785 million euros (+8.5%), followed 

by balsamic vinegars (905 million euros) and meat products (586 million euros). 

 

Figure 1.3: PDO/PGI/TSG Italian food exports in the word (% of export value) 

 

Source: Ismea-Qualivita (2019) 
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In the wine sector, the export value of about 5.2 billion euros is divided between European 

countries (49%) and extra-European countries (51%). The export value of PDO wines was 3.5 

billion euros (+5.7%; 8.2 million hectolitres) while for PGI the value was 1.8 billion euros 

(+6.0%; 6.9 million hectolitres). In terms of value (Figure 1.4), the USA is the most important 

destination (25.0% of the total export value, +2.7%). In Europe, the top destination is 

Germany (15.2%; +0.4%) but the importance of United Kingdom has increased considerably 

since 2016 (+5.7%). Also China is becoming an increasingly interesting market (+29.7% 

compared to 2016). 

 

Figure 1.4: PDO/PGI/TSG Italian wine exports in the word (% of export value) 

 

Source: Ismea-Qualivita (2019) 

 

1.3. Evaluation of economic impact of GIs: an overview. 

Apart from the GIs that benefit from a historically high reputation also outside of Italy (e.g., 

Parmigiano Reggiano, Grana Padano or Prosciutto di Parma), most other PDO/PGI products 

do not seem to fulfil expectations. This may be related in part to difficulties in the 

implementation of the scheme and in part to an unsatisfactory economic results and market 

performance. Despite several studies demonstrating that PDO/PGI certification increases 

costs but also profits (Arfini et al. 2010., Bouamra-Mechemache and Chaaban, 2010), 

obtaining a GI certification is not always enough to ensure adequate profitability. 

It is extremely complex to evaluate the impact of a GI on the economy of a territory. All the 

possible costs and benefits must be included in the analysis, not only in the short term, but 

also in the medium to long term (Carbone, 2003; Verhaegen and Van Huylenbroeck, 2001). In 

general, the literature distinguishes two kinds of holdings operating inside a GI system.  

In most cases, the holdings are small to medium sized units, often lacking human or financial 

resources and competences to deal with new markets and opportunities and mostly oriented 

towards the local short supply chain. In these cases, trust in a common cultural heritage plays 

a more important role than other product attributes (such as a label) and the small volume of 

PDO/PGI supply does not have difficulties in accessing the local market, even at higher 

prices. However, to realize a competitive advantage beyond the local market, holdings must 
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also pay attention to aspects such as the relationship with the market, the evolution of 

consumer demand, quality perception and the efficacy of communication channels (Antonelli 

and Viganò, 2009). 

On the other hand, for those holdings that already operate in differentiated markets, a 

PDO/PGI can be seen as an additional instrument to stay in the market or to create new 

opportunities. Furthermore, with large supply volumes, the implementation of a market 

development strategies is needed because in a global context, products are exposed to strong 

competitive pressures due to the high substitutability among producers and productive areas. 

This means that specific PDO/PGI characteristics may be of lower importance than the price 

of products. In a larger markets, in fact, the qualitative characteristics deriving from the link 

between the product and its territory are less intense than other elements such as the 

reputation of the brand, the genuineness, nutritional proprieties, etc. 

In Italy, the specificity of the local contexts determines the coexistence of these two 

strategies. In recent years, GI development is seen as an important tool for small farmers and 

producers and has grown immensely since they have been integrated in the industrial 

component of the supply chain. In some sectors such as pasta or vinegar, several firms that 

operate their own trademark, have now also incorporated a specific GI in their portfolio (e.g., 

the pasta factories operating under the Pasta di Gragnano PGI or the producers of Aceto 

Balsamico di Modena PGI). This has given an important stimulus to the development of the 

designations. Another example is the recent decision of Coca Cola to commercialize an 

orange juice based on Arancia rossa di Sicilia PGI. 

Of course, this behaviour cannot be the generalized to all the PDO or PGI. The most 

important GIs in Italy come from large production areas in well-developed regions, with a 

large number of farms and large Consortiums. However, also smaller regions or products can 

be successful. For example the liquorice of Liquirizia di Calabria PDO is now cultivated on 

more than 1,300 hectares while this was only 50 to 60 hectares about 20 years ago and it is 

considered to be a gastronomic delicacy as well as an example of biodiversity and 

sustainability. The same can be said for the Cioccolato di Modica PGI, a small production that 

has a potential turnover of 25 million euros.  

This means that PDO and PGI can be used to achieve several objectives. Depending on the 

territory or the product, it may be more important to protect the product name than to create 

supply differentiation. In other cases, increasing market share will be more important than 

local development. Carbone et al. (2014) have used a multi-criteria analysis to assess the 

performance of Italian PDO cheese and olive oil between 2004 and 2008. The performance 

indicators have been defined considering five objectives: promoting the differentiation of 

production, providing reliable information for consumers about the origin and other quality 

attributes of the products, enhancing market performance of PDO products, enhancing 

producers’ bargaining power and promoting local development. The simulations revealed four 

different types of performance profiles for PDOs in the Italian cheese and olive sectors. The 

first includes the PDOs with a good performance with respect to all five objectives considered 

in the analysis; the second included PDOs with a high profile with respect to bargaining 

power, local development and differentiation objectives but with a poorer market 

performance. Hence, this profile would be more suitable for exploitation in a niche/local 

market scenario. Third, there are PDOs with a good market performance profile but a poorer 

performance on bargaining power, local development and differentiation. The fifth 

performance profile refers to PDOs with a low ranking with respect to all five objectives. The 

authors also found that for both the cheese and olive sector, there is an overall higher 
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performance on all five policy objectives of smaller PDOs that are well rooted in the territory 

of origin and targeted at niche market segments.  

The assessment of the economic performance of GIs at farm level is even more complex than 

at territorial level because of the variables to be included in the analysis. Some variables are 

not easy to quantify in the short run, involve territorial aspects or relate to the reasons why the 

GI protection has been implemented. There are four arguments often advanced in the 

literature to justify the adoption of GIs: the potential ability of GIs to convey accurate 

information to consumers and to protect producers against unfair competition; the ability of 

GIs to control supply in the agricultural market; the ability to sustain local and regional 

development; the ability to preserve biodiversity, traditional knowledge and cultural heritage 

(Sylvander et al., 2006). Another important variable influencing the adoption of GI 

certification systems are the socio-economic characteristics of the territory, including not only 

the quality of infrastructure but also the local activities that are carried out to create synergies 

between the specific agri-food chains and other sectors such as tourism and rural development  

(Marongiu and Cesaro, 2018).  

Some costs are easier to quantify because they are related to the effective implementation and 

use of the GI. Because GIs involve third-part certification, payments have to be made for 

advisory services, mainly to the Consortiums. Moreover, there are direct costs for control 

activities with specific production requirements and indirect costs, such as those related to the 

firm’s adaptation to the new production context. Another cost category mentioned in the 

literature is the cost (or the foregone revenue) determined by the lower market positioning, in 

case the final production is not in compliance with the requirements (Fucito, 2002). These 

costs must be considered in the performance analysis of GIs, in combination with the benefits 

coming from the use of the quality marks, mainly the premium price based on the willingness 

to pay of the consumer and the exclusivity of the territorial product in the market.  

However, the expectation of profitability is not always realized. Belletti et al. (2006) analysed 

45 holdings from four small PDO/PGI systems and found that only in one case the use of the 

GI was considered highly profitable in the short run. The other holdings experienced more 

costs than benefits in the short run. Medium to long run considerations have motivated these 

holdings to follow the GI strategy such as the improvement of the quality system in the 

production process, the support of a global reputation and the strengthening of the position in 

the market. This suggests that collective cohesion among the holdings that are involved in the 

GI system can also be considered as a benefit (Casabianca, 2003; Tregear et al., 2007). In 

other cases, especially in small PDO/PGI, there are underlying problems that can not be 

solved by only recognizing a GI. In a work comparing two small wine PDOs in Sicily, Di Vita 

and D’Amico (2013) found that the inefficiency of farms was a major constraint and could be 

attributed to a historical lack of access to support services, lack of infrastructure and a limited 

availability of capital and land. In these cases, low prices for grapes, a surplus in production 

and the absence of economies of scale made the farms unprofitable.  

A meta-analysis by Deselnicu et al. (2013) on the consumer valuation of GIs highlighted that 

the highest premium was obtained by GI products with short supply chains. The same analysis 

reports that GIs that adopt stricter regulations (PDO) yield larger premiums than less 

regulated ones (PGI). A survey by Dentoni et al. (2010) among the members of the Prosciutto 

di Parma PDO Consortium showed a high heterogeneity in the regulation strategies. Smaller 

producers with mostly PDO ham production would like to have stricter regulations (controls 

and standards) closely following the PDO standard. In contrast, larger producers who also 

have significant non-PDO ham production, prefer more flexibility using both a PGI and a 

PDO. An analysis of the price elasticities of 11 PDO and 10 non-PDO French cheeses, found 
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that PDO cheeses are more price elastic than non-PDO products (Monier-Dilhan et al., 2011). 

This means that when the price of both kinds of cheeses increases, the demand for the PDO 

cheese decreases more than for the standard product, leading to a decreasing market share for 

the PDO product. Moreover, it was found that there is little price substitutability between 

PDO and non-PDO products. In an analysis of the most exported Tuscan PDO/PGI products 

Belletti et al. (2009) found that GIs and trademarks are not always considered to be useful 

complements. Firms trading on foreign markets with their own trademark sometimes show 

little interest in marketing a PDO/PGI product in order to avoid a conflict between the 

(collective) PDO/PGI and the firm’s brand name. 

Another key role is played by policy interventions and authorities. Many PDO/PGI attributes 

are not immediately evaluable by consumers and their valorisation requires the 

implementation of strong market strategies to create a clear perception that increases the 

willingness to pay a premium price (van der Lans et al., 2001; Carpenter and Larceneux, 

2008). Local institutions can support producers in bringing this message across to consumers 

with specific activities and adequate information. For example, the Susina di Dro is a plum 

recognized as PDO in 2012 and cultivated in the Sarca Valley in Trentino. Production of the 

plum was almost abandoned but has been revitalized due to a project involving stakeholders, 

producers, promotion agencies and local authorities.  

At the local level, the development of vertical and horizontal integrations in the agri-food 

chain can also have a positive impact. These integrations permit to increase the supply volume 

and to expand the market dimension. Moreover, a strong collaboration and integration can 

optimize organization, improve the profitability of the firms involved, simplify investments, 

improve competences and reach sectors with higher added value. This explains why the 

general organization of the territory, the social and economic infrastructure and the ability to 

engage in territorial marketing are often considered in the analysis of the determinants for the 

adoption of GIs.  
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2. EU FOOD QUALITY SCHEMES AND FARM INCOMES: AN EMPIRICAL INVESTIGATION - 

KATHRIN POETSCHKI, JACK PEERLINGS AND LIESBETH DRIES 

2.1. Introduction 

Agricultural incomes are lower than average incomes in other sectors (European Commission, 

2009). On average, public support provides 32% of EU farm income (European Commission, 

2017a). This share is larger for small farms and in less favoured areas (LFA) (Hill & 

Brandley, 2015). Food quality schemes (FQS) – such as the Protected Designation of Origin 

(PDO), Protected Geographical Indication (PGI) and Traditional Specialty Guaranteed (TSG) 

– have been supported by the EU since 1992 (European Union, 1992). Their goal is to create 

added value by linking food products to unique physical characteristics, the environment, 

social ties and/or traditions of their origin (Giovannucci et al., 2009). Food quality schemes 

are an alternative to cost-minimizing strategies, and are expected to especially benefit small 

farms and farms in disadvantaged areas that have difficulties to compete with larger and more 

efficient producers (Hajdukiewicz, 2014). Moreover, FQS offer opportunities for endogenous 

development in rural areas if more value added remains at the farm level and, consequently, in 

rural areas (Gangjee, 2017).  

There is an increasing demand for local, traditional and more extensively produced food 

(Verbeke et al., 2012). FQS correspond to these consumption trends and present a strategy to 

increase the economic viability of farm enterprises. FQS are linked to product differentiation 

strategies, which allow to obtain price premiums (Giovannucci et al., 2009; Van Ittersum, 

2002). Product differentiation leads to imperfect competition, which generates market power 

(sometimes also referred to as pricing or bargaining power) and higher profits for producers 

(Krugman & Wells, 2013). On the other hand, FQS are sometimes also linked to higher 

production costs, e.g. for registration, application of specifications, marketing and control, 

which might exceed extra revenues (Hajdukiewicz, 2014). Another potential threat to income 

gains is that there is too little market power of farmers vis-à-vis downstream stakeholders in 

the supply chain (traders, processors, retailers), who do not pass on the higher profits that are 

earned from product differentiation. 

The objective of this paper is to evaluate the impact of EU FQS on farm incomes to learn 

more about their contribution to rural economies in the EU. The quantitative analysis is based 

on data taken from an unbalanced panel from the Farm Accountancy Data Network (FADN) 

for the years 2014 and 2015. Three variables about regional characteristics at NUTS2 level 

were added based on EUROSTAT. An extensive descriptive data analysis is conducted to 

discover differences between FQS adopters and non-adopter. Based on a literature review, 

dependent and explanatory variables were chosen from the dataset. For the impact evaluation, 

an endogenous switching regression model was estimated by full information maximum 

likelihood using the Stata command movestay. The model allowed for endogenous self-

selection on both observed and unobserved characteristics. 

 

2.2. Literature review and theoretical considerations on FQS impact 

2.2.1. Determinants of farm income 

To estimate the effect of FQS on farm income, one needs to know what other factors explain 

variations in farm income. The better other determinants are controlled for, the better the 

estimated effect of FQS will be. Farm income mainly relies on profits generated from 



Strength2Food     D4.2 – Impact of FQS & SFSC on farm performance                                           

 

21 | P a g e  

 

producing and selling agricultural output. For simplicity, taxes and subsidies are ignored for 

now, so that profits are the difference between total revenue and total cost of agricultural 

production. Equation (2.1) presents a model for short-term profit maximization, where π 

equals profit, p is the price received for the output y that is sold, s represents the cost (i.e., 

shadow price) for quasi-fixed labour (L), n is the shadow interest rate or cost for quasi-fixed 

capital (C), r is the shadow price for the quasi-fixed land1 (A), FC refers to fixed costs, and 

SPC are specific variable production costs (e.g., seeds, fertiliser). 

 

π= max
x,y,L,C

(py-(FC+SPC+sL+nC+rA); T(y,L,C,A), p, s, n, r ≫ 0)   (2.1) 

Revenue is determined by production volumes and farm gate prices. Production volumes 

depend on the amount of inputs used and the efficiency by which they are used or processed 

into new products that can be sold on the market. Efficiency is influenced by natural or 

geographical constraints such as climate, soil fertility or gradient (Van de Pol, 2017). The 

amount of inputs used depends on their relative price compared to the expected farm gate 

price for the final product. Large farms benefit from economies of scale and potential volume 

discounts when buying inputs or paying for services. Thus, a larger farm size is negatively 

correlated with input prices. Apart from real costs, there are also opportunity costs. Farmers 

are not only profit-maximisers. They also maximise utility, which can put certain constraints 

on the amount of labour and capital used for farming. A household model can help understand 

why farmers do not necessarily maximise farm profits only. Farming is often not the only 

livelihood strategy that contributes to household income. Other productive activities and 

leisure of household members require labour and capital, which cannot be used to maximize 

profits earned on the farm. Opportunity costs of working on the farm increase if employment 

opportunities outside the farm business are offering a higher income or a more attractive work 

environment, which is more likely the closer the farm is located to urban areas (Meraner et al., 

2015). Thus, labour and capital used for farming are competing with other productive and 

non-productive activities. Access to capital and interest rates affect the use of capital on the 

farm (Beckmann & Schimmelpfennig, 2015). A farmer faces price and income volatility, 

which depends on the (combination of) products he is producing as well as exposure to risks 

such as weather extremes (Organisation des Nations Unies pour l'alimentation et l'agriculture, 

2011). The higher the volatility of a farm’s profits are, the more expensive bank loans become 

as interest rates increase (Organisation des Nations Unies pour l'alimentation et l'agriculture, 

2011). This reduces the likelihood that farmers invest in their business. Consequently, they 

become relatively less efficient compared to those who invest in machinery and innovative 

production techniques. This reduces their competitiveness and market power. In contrast, 

farm income is positively affected by the farmer’s decision to hedge prices or to become 

involved in any other form of risk management such as insurances, because it reduces 

volatility in farm profits and interest rates. Land prices influence the affordability of and, 

consequently, the access to land, which in some cases becomes a limiting factor of production 

(Beckmann & Schimmelpfennig, 2015). In addition, institutional and legal constraints might 

pose limitations to profit maximization. For example, farmers who apply for farm payments 

from the EU must fulfil requirements (e.g., Cross-Compliance and Greening), which are often 

meant to increase ecological sustainability of farming. These requirements affect farm profits 

via the amount of inputs used for farming. Finally, the quantity of products sold on the market 

is directly affected by farm household consumption of own products. It reduces the revenue, 

 
1 Livestock is ignored for simplicity. 
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although it might be welfare improving if it is cheaper to consume own products than buying 

them in the supermarket (European Commission, 2011). 

Total cost basically depends on prices for inputs, quantity of inputs and fixed costs. Specific 

costs also depend on the amount of inputs used, which is influenced by their price(s) and 

opportunity costs as outlined above. In addition, the overall infrastructure such as roads, 

railways, harbours, internet and institutions such as cooperatives and farmers’ associations 

affect the possible marketing channels and cost of trading both for inputs and outputs, which 

influence profit maximization. Better infrastructure is therefore positively correlated with 

competitiveness (lower average unit cost). In general, larger farms tend to benefit from 

economies of scale which reduce marginal costs of production. The use of machinery affects 

the efficiency or productivity by which inputs are turned into outputs. Consequently, they 

influence the unit cost. Assets such as buildings and machinery, but also costs for certification 

or audits belong to fixed costs. Some certification schemes also impose specific requirements 

for production processes or inputs used, which are often more expensive then conventional 

inputs (Bouamra-Mechemache & Chaaban, 2010). For example, Bouamra-Mechemache and 

Chaaban (2010) found that  the variable production costs of PDO Brie are 40% above those 

for non-PDO Brie. 

Finally, farm income is affected by the farm gate price. For small farms or producers of mass 

products, the price is exogenous. Such farms are price takers. However, there are mechanisms 

by which farms can increase their market and bargaining power. Farm size, degree of product 

differentiation, market share, competition from close substitutes and market concentration 

(both within the sector of interest and of up- and downstream players in the supply chain) are 

relevant factors to think of in relation to market structure and bargaining power, which co-

determine the farm gate price. For example, organic production is usually linked to higher 

output prices (price premiums), although production costs can be higher as well (Shadbolt et 

al., 2005). Once, the market structure allows farmers to determine prices, advertising helps to 

convince people of the special attributes of a certain product and to increase the willingness to 

pay (Krugman & Wells, 2013). However, advertising is not useful for price takers such as 

firms in a perfectly competitive market because for them farm gate price equals marginal cost. 

However, in a monopolistic competitive market or in an oligopoly, producers can additionally 

benefit from advertising if they have market power to set prices above their marginal cost 

(Krugman & Wells, 2013). From a consumer’s point of view, the affinity to a specific region, 

interest in food and the quality or origin of food, and a region’s attractiveness for tourism 

(which can be linked to memorability and brand awareness) affect the elasticity of demand 

and willingness to pay a price premium for products from a specific origin (Van de Pol, 

2017). In addition, exchange rates affect long-run profits as they determine the attractiveness 

of and demand for the product on foreign markets (Beckmann & Schimmelpfennig, 2015).  

 

2.2.2. Theoretical impact of FQS on farm income 

Usually, farming is a business meant for earning household income. Consequently, adoption 

of FQS is higher if expected profits from producing (ingredients for) FQS products are higher 

than regular profits. Maximizing economic profits is equal to maximizing the difference 

between total revenue and total cost (both explicit and implicit) (Frank & Cartwright, 2016). 

In general, farmers operate under perfect competition as there are thousands of farmers who 

produce the same products. In a perfectly competitive market, companies produce 

standardized products that are perfect substitutes (Krugman & Wells, 2013). Since most 

agricultural goods are traded on the world market, they can easily be replaced by substitutes 
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from all over the world. As a result, farmers do not have any market power. They are price 

takers. In the long run, economic profits are zero because farms produce until marginal cost 

equals the exogenous price, which is the marginal revenue that firms can obtain (Krugman & 

Wells, 2013). Only farms with relatively low average total costs, for instance farms that apply 

modern technology or that benefit from economies of scale, can make profits in the short run. 

Small farms and farms in disadvantaged areas tend to be the least efficient farms with the 

highest average total costs (Meraner et al., 2015). If the exogenous price is below the 

marginal cost, these farms make negative profits. Finding a way out of perfect competition 

allows farms to stay in business. With imperfect competition, producers gain market power, 

so they are no longer price takers. 

Three questions have to be answered: First, how to achieve a market structure with imperfect 

competition? Second, why do profits increase with imperfect competition? Third, how and 

under what conditions can FQS turn the market structure from perfect into imperfect 

competition? 

How to achieve imperfect competition? 

Oligopoly and monopolistic competition are the two important prevalent market structures of 

imperfect competition that can result from FQS uptake. The first situation occurs when only 

few firms produce the same product (Krugman & Wells, 2013). When many competing 

producers offer a range of similar but differentiated products, and entry into or exit from that 

market are free in the long run, one speaks about monopolistic competition (Krugman & 

Wells, 2013). In both cases, pricing power allows firms to earn higher profits than with 

perfect competition, although pricing power can be limited because of the existence of 

imperfect substitutes (Krugman & Wells, 2013). 

Consumers do not have the same tastes and preferences. Hence, producing several varieties of 

a product with diverse attributes pays off for producers (Estrin et al., 2008). It reduces 

competition intensity (Krugman & Wells, 2013). FQS certify a unique quality that, in the case 

of PDO and PGI, is linked to the product’s origin. FQS labels make this differentiation clear 

to consumers. Product differentiation allows producers to make profits from selling a specific 

product, which other firms are not allowed, willing or able to perfectly copy (Varian, 2014). 

Product differentiation is the attempt of a firm to convince buyers that its product is different 

from the products of other firms in the industry (Krugman & Wells, 2013). Consequently, the 

demand curve is no longer perfectly elastic because people are willing to pay more for the 

special attributes of the differentiated product (Varian, 2014). This gives some market power 

to producers depending on the competition from rivals who produce imperfect (but maybe 

close) substitutes (Krugman & Wells, 2013). If the relative price of a differentiated product is 

too high (because of higher price premiums and/or higher production cost) compared to the 

imperfect substitutes offered on the market, consumers switch to one of these relatively 

cheaper products. This depends on the elasticity of demand both with respect to own prices 

and prices of (imperfect) substitutes. 

What happens to profits when there is imperfect competition? 

Whenever there is imperfect competition, demand is no longer perfectly elastic (the demand 

curve is no longer a horizontal line). The steeper the demand curve, the less elastic is the 

demand. With monopolistic competition or an oligopoly, a firm maximizes its profits by 

producing the quantity at which marginal cost equals marginal revenue, just like in a 

monopoly. Error! Reference source not found. shows two firms in a monopolistic c

ompetitive market. The firm on the left side earns positive economic profits as its average 

total costs (ATC) at the profit-maximizing output quantity Q* are below the price P*, which 
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consumers are willing to pay. The firm produces as much until marginal revenue (MR) equals 

marginal cost (MC), which is Q*. For quantity Q*, consumers are willing to pay price P* as 

shown by the demand function (D). The firm on the right side earns negative economic profit 

(losses) as its ATC curve lies above the demand curve (D’). Again, firms produce the quantity 

for which MR’ equals MC’, but consumers’ willingness to pay for that quantity Q*’ lies 

below the ATC’ for that quantity. Consequently, the demand curve must cross the average 

total cost curve to allow a firm to make positive economic profits in the short run (Krugman 

& Wells, 2013). The long-run equilibrium is characterized by zero profits because more firms 

will enter the market as long as firms make positive profits and market entry is free (Krugman 

& Wells, 2013). However, in the case of PDO and mountain products, market entry is limited 

since production and processing are linked to a certain area, so even ingredients need to have 

the local origin. 

How and under which conditions do FQS lead to higher profits? 

For simplification, I assume that each farm produces only one product. In addition, I assume 

that consumers are convinced that the product is different, and that they are willing to pay 

more for the special attributes. Further, a specific FQS product (such as the PDO Prosciutto di 

Parma) can be produced by one or several farms. In the latter case, farms produce perfect 

substitutes that are not further differentiated, e.g. by product packaging. If there was only one 

producer of that FQS product, he operates under monopolistic competition. This is illustrated 

in scenario (a) of Error! Reference source not found.. If there are many differentiated p

roducts and the differentiated FQS product is produced by several firms, such as shown in 

scenario (b) of Error! Reference source not found..2, the producers of this FQS product o

perate in a homogenous oligopoly, with few farms producing perfect substitutes and facing 

competition from close (non-FQS) substitutes. An FQS certification that is shared by several 

producers can function as a collective brand strategy, like Borg and Gratzer (2013) argue for 

the case of PDO products. The more producers enter, the closer the market structure will be to 

perfect competition as more and more farms produce perfect substitutes. 

 

Figure 2.1: Profit-maximization and loss-minimization with imperfect competition 

 

 

Source: Author’s sketch based on Krugman & Wells (2013) 
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The model for FQS market structures becomes even more complex when considering that a 

farmer, who is involved in a value chain of a specific FQS product, can take up two distinct 

positions. Either the farmer processes own raw products to produce the FQS product like in 

scenarios (a) and (b), or ingredients for the FQS product are delivered to a processing 

company. Scenario (c) shows the case where several farmers are producing ingredients for a 

FQS product. The production of this specific FQS product does not require ingredients from a 

specific origin (e.g., PGI or TSG). Therefore, the output of farmers who are involved in the 

FQS value chain can be easily substituted by ingredients offered on the world market. Thus, 

these farmers do not have any market or pricing power as they face perfect competition, 

although they produce ingredients for a FQS product. 

In contrast, farmers gain market power if geographic attributes of their raw products such as 

their origin are appreciated by consumers and somehow differentiate them from the output of 

farmers in the rest of the world. PDO and mountain products usually have strict specifications 

with respect to their ingredients’ origin, while ingredients for PGI and TSG products can 

theoretically be sourced from all over the world. Thus, income effects might differ depending 

on which FQS scheme is applied. Scenario (d) shows the case where the output of farmers, 

who participate in the FQS value chain, differs from output of other farmers. Ingredients for 

the dark green coloured FQS product cannot be sourced from other farmers than the dark 

green coloured farmers. If there is only one farmer supplying the necessary ingredient, this 

farmer is a monopolist. It is more realistic to think of several farmers who fulfil the FQS 

specifications. Consequently, FQS farmers operate under a homogenous oligopoly and have 

some market power. Since there is a limited number of farms that can offer ingredients with 

the required origin, it is unlikely that these differentiated farms end up in perfect competition. 

Scenario (e) adds two new components. First, there are both farmers who produce final FQS 

products and those who produce ingredients with a specific origin for the FQS product. 

Second, there is not only one independent processor of ingredients, but also a cooperative 

processor (square with orange contour and rounded edges). For example, Royal Friesland 

Campina is owned by member farms of the cooperative Zuivelcoöperatie Friesland Campina. 

The milk price payed to member farmers includes issues of member bonds. Interest on 

member bonds additionally affects farm income (Friesland Campina, 2018). If the product 

differentiation leads to a price premium paid by consumers, farmers can either benefit from 

higher prices paid for their milk or via the increase in value of their member bonds. 

Independent processors might not forward the price premium paid by consumers to farmers. If 

cooperative processors did the same, farmers could at least benefit from member bonds. 

Shortcomings of the model are that it assumes that a processor only produces the FQS 

product, and that all members of the cooperative deliver ingredients for this product. In 

reality, however, the processing company produces several products both with and without 

FQS labels. Gains in total profits are shared, even if not all members have been involved in 

the product differentiation that was responsible for the increase in the processor’s profits 

(personal communication, June 16, 2018). If the share of the FQS product is relatively low in 

the processor’s portfolio, income effects for farmers are also low and maybe insignificant. 

 

 

 

 



Strength2Food     D4.2 – Impact of FQS & SFSC on farm performance                                           

 

26 | P a g e  

 

 

Figure 2.2: Market structures for GI farmers 

 

Source: Author’s sketch 

 

Error! Reference source not found..2 shows that FQS farmers can face competition from o

ther farmers and/or processors who produce the same FQS ingredients or the same FQS 

product. There can be efficiency gaps among producers of the same FQS ingredient or 

product. Huang and Zhang (2018) analysed the effect of technological gaps in an oligopoly 

between “advanced” and “backward” firms of unequal size and operating costs on their profits 

given that all firms produce a similar product. They found that the more efficient firms are 

likely to determine prices (price leadership), while the backward firms have less market 

power and behave as price-takers. Consequently, market power still depends on farmers’ 

relative position in the FQS market with respect to efficiency and market share. However, 

Huang and Zhang (2018) conclude that despite of the efficiency gap, both types of firms earn 

higher profits because of imperfect competition. They claim that this may even be the result 

of collusive behaviour among advanced and backward firms, which is difficult to uncover. 

However, it is likely that producers of a certain FQS product feel connected and collaborate 

such as in the case of a collective brand strategy (Borg & Gratzer, 2013). 

To sum up, market power of FQS farms depends on the price elasticity of demand, 

competition from imperfect but close substitutes, the number of farms producing the same 

FQS product, the market share and competitiveness of the farm with respect to 

colleagues/competitors who produce the same FQS product. Further, Error! Reference s

ource not found. has shown that it makes a difference whether a farm produces a final FQS 

Scenario (a) Scenario (b) 

 

 

 

Note: Each circle represents a farm. All squares with sharp edges are independent processors. Squares with 

rounded edges represent cooperative-driven processors. Arrows signal delivery of ingredients from a farm to a 

processor. The size of the geometrical form reflects a firm’s economic size. Green colors represent differentiated 

products. GI products are indicated by the orange contour. The white color is used for ingredients that are not 

differentiated and, consequently, can be substituted by any other ingredient from the world market. The dark 

green color represents the value chain of a GI product whose ingredients must originate from a specific area 

(PDO or mountain product). 

Scenario (d) Scenario (c) Scenario (e) 
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product or ingredients for a FQS product. In the latter case, ingredients can be easily 

substituted by agricultural products bought on the world market, if they do not need to be 

sourced from a specific origin, which decreases the farm’s market power. 

What has not been considered so far is the market structure and market power of downstream 

players in general. In their models, Krugman and Wells (2013) ignore the complexity of 

modern supply chains. Error! Reference source not found. distinguished between farms w

ho produce final products and those who produce ingredients. The latter is linked to a more 

complex supply chain as ingredients are processed by another level of the supply chain, 

whose market structure affects the market power of the FQS farms. If processing of FQS 

ingredients is controlled by few firms, they form an oligopoly that can increase its revenues 

by limiting the production of GI products. This reduces processors’ demand for FQS 

ingredients. Consequently, producers of FQS ingredients do not have any market power and 

are in a price-taking position if the demand for their FQS ingredients is (artificially) limited. 

Further, downstream players such as processors and retailers often have large market shares 

because these levels of the supply chain are highly concentrated. Therefore, even farms 

producing (ingredients for) differentiated products can end up without any market power if 

downstream players are powerful and dictate prices (personal communication, June 16, 2018). 

 

2.2.3. Determinants of the decision to adopt FQS 

In principle, FQS adoption is meant to lead to product differentiation, which again is intended 

to increase market power of producers by decreasing the price elasticity of demand for the 

labelled product. Thus, farm gate prices and profit margins are expected to be higher, which 

positively affects farm income. Therefore, farms with little pricing power (price-takers) and 

low farm income are assumed to have higher expected benefits from FQS adoption. 

Consequently, factors determining market power and farm income (especially those 

determining efficiency, competitiveness and farm gate prices) influence a farmer’s decision to 

adopt FQS. The higher the expected gains of FQS with respect to efficiency, competitiveness 

or bargaining power, the higher the probability of uptake. Only few studies exist about the 

specific determinants of FQS adoption. In contrast, other certification schemes such as 

organic farming and farm diversification in the form of agri-tourism received more attention. 

According to Bouamra-Mechemache and Chaaban (2010), a larger size of enterprises is 

negatively correlated with PDO certification. Farms located in less favoured areas with 

natural constraints such as high gradients, low soil fertility, harsh climate or weather extremes 

tend to be less efficient and more likely to engage in farm diversification such as FQS 

production (Van de Pol, 2017). The better the soil fertility, the more efficient is the 

production, which allows farmers to earn economic profits in competitive markets. The larger 

the distance to urban areas and the larger the role of agriculture in terms of employment and 

economic activity in a region is, the less off-farm employment opportunities exist. This 

increases the probability of farm diversification such as the uptake of FQS (Meraner et al., 

2015). At the same time, proximity to main roads or hubs has a positive influence on farm 

diversification as it facilitates marketing and trading (Meraner et al., 2015). Full-time farmers 

are more likely to use FQS (Van de Pol, 2017). On the one hand, GDP is expected to be lower 

in regions with more registered products, as they are meant to increase farm profits of farmers 

in remote areas (Van de Pol, 2017). On the other hand, national or regional GDP per capita 

influences consumption and willingness to pay for quality attributes, which is also reflected in 

the slope of the demand curve. A resulting hypothesis is that a higher GDP per capita allows 

for a steeper demand curve for FQS products, which results in more market power and higher 
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profit margins for farmers. Beckmann and Schimmelpfennig (2015) found a positive effect of 

GDP on the uptake of PDO labels. 

Giaccio et al. (2018) investigate determinants of income from agri-tourism. The authors find 

that access to subsidies and advice from external institutions have a positive effect on the 

uptake. A long history of using trademarks or other quality assurance schemes has a positive 

effect on FQS uptake, too (Van de Pol, 2017, p. 25). Meraner et al. (2015) found that in the 

Netherlands, mixed farm types diversify the most. For the EU as a whole, there are more 

fruits, vegetables and cereals, cheeses and meat products certified as PDO or PGI product 

than for example oils and fats or fish (Van de Pol, 2017). New employment opportunities for 

family members might play a role, particularly if farmers are producing final FQS products 

because PDO production is more labour intensive than conventional production (Giaccio et 

al., 2018; Bouamra-Mechemache & Chaaban, 2010). In the Netherlands, larger families in 

general are more likely to engage in farm diversification (Meraner et al., 2015). FQS uptake is 

less profitable if a large share of produced goods is consumed by the farm household itself 

(Van de Pol, 2017). 

Further, younger farmers are more likely to diversify (Giaccio et al., 2018; Meraner et al., 

2015). Farmers’ attitudes and attachment to the maintenance of rural lifestyles and the 

preservation of cultural heritage, especially as related to local food production also determine 

FQS uptake (Giaccio et al., 2018, p. 219). The involvement in a FQS value chain requires 

some motivation, engagement and organisation. Therefore, additional determinants can be 

farmers’ managerial skills, market orientation and social capital in terms of networks among 

farmers within a region (Van de Pol, 2017). This can be linked to farmers’ educational level 

but the correlation was found to be insignificant in previous research (Giaccio at al., 2018). 

Direct sales are another way to increase added value on the farm. It also indicates market 

orientation and farmers’ willingness to engage in product differentiation. Therefore, direct 

sales are assumed to be positively correlated with GI uptake. 

 

2.3. Empirical methodology and data 

2.3.1. Endogenous switching regression model 

The main challenge for impact assessment is that of missing data. What would have happened 

to FQS farms if they had not used FQS? Farms who are producing FQS products are further 

called FQS farms, (FQS) adopters or treated farms. Similarly, we could also ask what effect 

FQS would have had on non-adopters (also called non-FQS farms, control group or untreated 

farms) if they had adopted FQS. 

If Yi
1 indicates the outcome of person i with adoption of FQS, while Yi

0 represents the 

outcome of person i without adoption, the average treatment effect (ATE) is the average 

change in Y (∆Yi), so 

ATE= E(∆Yi)=E(Yi
1)-E(Yi

0). 

However, neither the outcome for FQS farms in case of no FQS adoption 

nor the outcome of non-FQS farms with adoption are observed. The goal of impact 

assessment is, therefore, to estimate a valid counterfactual that best represents the situation of 

treated farms if they had not been treated (no FQS uptake) and vice versa. The average 

treatment effect on the treated (ATT) can be written as: 

ATT = E(∆Yi|Ti=1) = E(Yi
1-Yi

0|Ti=1) 

(1) 

(2) 
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                     = E(Yi
1|T

i
=1)-E(Yi

0|T
i
=1).                (3) 

Ti=1 indicates that the farm was indeed treated (FQS adoption), while Ti=0 refers to farms 

that were not treated. We do not observe E(Yi
0|T

i
=1), but we do observe E(Yi

0|T
i
=0). 

Comparing the outcomes of adopters and non-adopters then leads to 

β
naive

= E(Yi
1|T

i
=1)- E(Yi

0|T
i
=0) 

= E(Yi
1|T

i
=1)-E(Yi

0|T
i
=1)+ E(Yi

0|T
i
=1)- E(Yi

0|T
i
=0)  

= E(Yi
1-Yi

0|T
i
=1)+[E(Yi

0|T
i
=1)- E(Yi

0|T
i
=0)] 

= ATT + Selection Effect. 

The selection effect arises if treatment and control group differ even before or without the 

treatment. In such cases E(Yi
0|T

i
=1) is not equal to E(Yi

0|T
i
=0). 

It is relatively easy to find a valid counterfactual when the treated units are randomly selected 

into the treated group, while untreated units are randomly selected into the control group. An 

alternative is that treated units are selected randomly conditional on some observable 

characteristics. This is especially common if the treatment or programme is designed to have 

an impact on a specific kind or group of units in the sample, for instance, those who are 

relatively poor or those with less favourable land (Khandker et al., 2010). 

Estimating a valid counterfactual outcome becomes more difficult when it is not obvious why 

some units are treated, and others are not. In the case of FQS adoption, which farms adopt 

FQS and which farms do not is not exogenously determined. Therefore, adoption is not the 

result of programme placement but rather, it is caused by self-selection. This self-selection is 

likely to be based on individually expected benefits or the expected utility of FQS adoption, 

which is positive for adopters and zero or negative for non-adopters. Consequently, an 

estimation technique is needed that corrects for self-selection based on observed 

characteristics and/or unobserved characteristics.  

The Endogenous Switching Regression (ESR) model solves for selectivity effects caused by 

observed and unobserved differences between the control and treated group (Di Falco et al., 

2011). It also allows for heterogeneity, i.e., different impacts of FQS adoption on treated and 

control group. Like propensity score matching, the ESR model assumes the adoption decision 

to be endogenous (Di Falco et al., 2011). ESR applies a two-stage framework. First, a 

selection equation is estimated by a probit model with a dependent variable that reflects 

whether the expected benefits of FQS adoption for a farmer are positive or not, and with 

determinants of adoption as explanatory variables (Khonje et al., 2015): 

Ti
*=Ziα+εi with Ti= { 1 if Ti

*>0

 0 otherwise
 

Ti is 1 for all farms who expect that they gain from GI adoption, 

while it is zero for all other farms. Zi is a vector that covers variables that influence the 

adoption decision (Di Falco et al., 2011). The selection equation should include a selection 

instrument that affects the adoption decision but not farm income (Khonje et al., 2015). A 

simple falsification test helps to identify valid instruments. They must be jointly statistically 

significant in the selection equation, but jointly statistically insignificant in the outcome 

equation. 

The second stage of the model consists of two outcome regression equations that are 

estimated by an OLS regression with selectivity correction (Khonje et al., 2015). Model (5) is 

used for all adopters, while model (6) is used for non-adopters, where X1i and X0i are vectors 

(4) 

(5) 



Strength2Food     D4.2 – Impact of FQS & SFSC on farm performance                                           

 

30 | P a g e  

 

of exogenous covariates, β
1
 and β

0
 are the respective vectors of parameters, and w1i and w0i 

are random disturbance terms.  

Yi
1=β

1
X

1i
+w1i if Ti=1 

Yi
0=β

0
X0i+w0i if Ti=0 

The error term of equation (4) is correlated with the error terms of equations (5) and (6), so 

the expected values of w1i and w0i conditional on ε1 are nonzero. ESR models have been 

applied in several other impact assessments in previous research and the mathematical 

background of the model specification has been discussed in detail (Di Falco et al., 2011; 

Khonje et al., 2015; Lokshin & Sajaia, 2004). Full information maximum likelihood 

estimation is an efficient method to estimate the ESR model, which can be done by the Stata 

command movestay. This estimation technique provides four relevant estimates: the expected 

outcome of FQS farms with FQS adoption (eq. 7), the expected outcome of non-FQS farms 

without FQS adoption (eq. 8), and both counterfactuals, so the expected outcome of FQS 

farms without FQS adoption (eq. 9) and the expected outcome of non-FQS farms with FQS 

adoption (eq. 10). These four cases are summarized in  

Table 2.2. 

E(Yi
1|Ti=1)= β

1
X1i+σ1ελ1i 

E(Yi
0|Ti=0)= β

0
X0i+σ0ελ0i 

E(Yi
0|Ti=1)= β

0
X0i+σ0ελ1i 

    E(Yi
1|Ti=0)= β

1
X

1i
+σ1ελ0i, 

where σ1ε and σ0ε denote the covariances of w1i and εi and w0i and εi, respectively. If their 

estimates are statistically significant, the decision of FQS adoption and farm income are 

correlated, so the hypothesis of no sample selectivity bias is rejected. Further, λ1i=
ϕ(Ziα)

Φ(Ziα)
 and 

λ0i=
ϕ(Ziα)

1-Φ(Ziα)
, with φ(.) being the standard normal probability density function and Φ(.) being 

the standard normal cumulative density function. The average treatment effect of FQS 

adoption for FQS farms is then  

ATT= E(Yi
1|Ti=1)- E(Yi

0|Ti=1) 

 = (β
1
-β

0
)X

1i
+(σ

1ε
-σ0ε)λ1i. 

For non-adopters, the expected average treatment effect is 

ATU=E(Yi
1|Ti=0)- E(Yi

0|Ti=0) 

=(β
1
-β

0
)X

0i
+(σ

1ε
-σ0ε)λ0i. 

In both equations (11) and (12), the second term ((.)λ) “is the selection term that captures all 

potential effects of the differences in unobserved variables” (Khonje et al., 2015).  

In addition, effects of base heterogeneity (BH) can be measured. For example, the food 

quality schemes policy is intended to help farms with difficulties to compete on the global 

market, so it is assumed that FQS farms had a lower farm income than non-adopters before 

they started using FQS (BH<0). For adoption, BH is 

BH1=E(Yi
1|Ti=1)- E(Yi

1|Ti=0) 

(7) 

(10) 

(9) 

(11) 

(6) 

(12) 

(8) 

(13) 
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=β
1
(X1i-X0i)+σ1ε(λ1i-λ0i). 

 

For non-adoption, BH is equal to 

BH0= E(Yi
0|Ti=1)- E(Yi

0|Ti=0) 

=β
0
(X1i-X0i)+σ0ε(λ1i-λ0i). 

Finally, the transitional heterogeneity (TH) indicates whether the effect of FQS adoption is 

the same for both adopters and non-adopters (if they would adopt GIs). 

TH = ATT-ATU 

If TH is positive, non-adopters would not gain as much from adoption as the adopters do. 

 

Table 2.2: Conditional expectations and treatment effects ESR model 

 Decision stage 
Treatment 

effects  Adoption No adoption 

FQS farms (a) E(Yi
1|Ti=1) (c) E(Yi

0|Ti=1) ATT 

Non-FQS farms (d) E(Yi
1|Ti=0) (b) E(Yi

0|Ti=0) ATU 

Heterogeneity 

effects 
 BH1  BH0 TH 

Source: Di Falco et al. (2011), p. 837 

Note: (a) and (b) are observed, while (c) and (d) are counterfactuals 

Ti=1 if the farm produces (ingredients for) FQS products and zero otherwise  

Yi
1: farm income if farm adopted FQS 

Yi
0: farm income if farm did not adopt FQS 

ATT: treatment effect on the treated (FQS farms) 

ATU: treatment effect on the untreated (non-FQS farms) 

BHt: effect of base heterogeneity for FQS farms (T=1), and non-FQS farms (T=0) 

TH = (ATT-ATU), i.e. transitional heterogeneity 

2.3.2. Data and farm sample 

Data are extracted from the Farm Accountancy Data Network (FADN) containing information 

about individual farms across 28 member states of the European Union in the years 2014 and 

2015. In addition, a dataset that was prepared by van de Pol (2017) and which is mainly based 

on EUROSTAT data adds variables at the NUTS2 and national level. FADN uses three 

criteria for stratification to ensure that specific categories of farms are sufficiently represented 

in the sample: region, economic size and type of farming (European Commission, 2016). This 

ensures that the FADN sample covers the heterogeneity of farms in the European Union 

(EU28). Since the dataset of van de Pol (2017) does not contain information about Croatia, we 

exclude Croatia from the sample for this impact evaluation. The relevant question about FQS 

(14) 

(15) 
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adoption was not asked in France, Germany, Lithuania, Luxembourg, Latvia, and Slovakia. 

These countries are excluded from the impact evaluation too. In Ireland the question was only 

asked in 2015. Therefore, it cannot be considered in the impact evaluation for 2014. There are 

also some NUTS2 regions within the remaining EU member states where none of the farms 

has responded to the FQS question. Consequently, impact evaluation also excludes these 

regions: BE21, BE22, BE23, BE24, BE25, AT32, AT33, AT34, and all NUTS2 regions in the 

UK except for Northern Ireland. 

Of the farms in the dataset 1% are FQS farms, 90% are non-FQS farms, and 4% produce 

some FQS ingredients or products in 2014 and 2015. The remaining 5% of the farms in the 

dataset have missing data. Hence, also these farms with missing data were excluded as well as 

the farms that claimed to have ‘some’ FQS production. This leads to 52,133 farms left in the 

2014 sample and 52,606 farms in the 2015 sample, with 1% FQS farms and 99% non-FQS 

farms respectively. Next, we categorise farms into different farm types to prevent the 

comparison of farms that are exposed to very different value chains, production processes and 

average output prices. Figure2.3 shows all FQS farms categorized by farm type in 2014 and 

2015, respectively.  

 

Figure 2.3: Prominent farm types among FQS farms 
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Source: Authors‘ own representation based on FADN sample 

 

The statistical power of impact assessment decreases with smaller sample size (Nuzzo, 2016). 

A smaller sample makes it harder to measure significant impacts and more likely to make a 

type II error (not rejecting the hypothesis of no impact, although there is one), especially if the 

effect is very small. Consequently, conducting an impact evaluation only makes sense for 

farm types with a reasonable number of FQS farms. Figure 2.3 shows that quality wine 

specialists are most useful for the impact evaluation. In 2014, there were 300 FQS and 937 

non-FQS quality wine specialists. In 2015, there were 308 FQS and 912 non-FQS quality 

wine specialists. The second largest FQS farm group are olives specialists. In 2014, there 

were 55 FQS and 981 non-FQS olives specialists. In 2015, 58 olives specialists were FQS 

farms, while 934 did not use any FQS labels. 

 

 

 

 

300

55

44

38

18

16
11

51

GI farms in 2014

Specialist quality wine

Specialist olives

Specialist sheep

Specialist cattle - rearing and fattening

Various permanent crops combined

Specialist fruits (not citrus, tropical and
subtropical fruits and nuts)
Specialist cereals (other than rice), oilseed, protein
crops
other

308

58

39

37

35

17
12 73

GI farms in 2015

Specialist quality wine

Specialist olives

Specialist sheep

Specialist cattle - rearing and fattening

Specialist fruits (not citrus, tropical and subtropical
fruits and nuts)
Various permanent crops combined

Specialist cereals (other than rice), oilseed, protein
crops
other
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2.3.3. Model variables 

For the specification of the ESR model there are four categories of variables needed. First, the 

outcome variable has to be specified. For our analysis, we use farm income as the outcome 

variable. Next, a variable is needed that indicates whether a farm is producing (ingredients 

for) FQS products. Third, exogenous control variables that affect the outcome variable and the 

adoption decision must be chosen. Finally, instrumental variables must be found that affect 

the decision to adopt FQS, but not farm income. Appendix A2.A gives an overview of the 

variables that are used in the estimations. 

Income variable 

Farm net income (FNI) will be used as the indicator of farm income for which treatment 

effects are measured. It reflects the remuneration to fixed factors of production and the 

farmer’s risks in the accounting year (loss/profit) in Euro. In the FADN dataset, FNI is 

calculated as indicated by equation (16), where total output is equal to the production volume 

times farm gate prices, which is the same as revenues and total intermediate consumption 

equals the sum of specific costs and farming overheads and external factors cover wages, rent 

and interests paid. 

FNI = Total output – Total intermediate consumption + Balance current subsidies 

and taxes – Depreciation + Balance subsidies and taxes on investments – Total 

external factors 

 (16) 

Treatment variable 

The FADN dataset includes a variable of FQS uptake. However, it was different for the two 

years. In 2014, farmers were asked whether they are involved in the production of 

(ingredients for) PDO and/or PGI products. This question was answered by “no PDO/PGI 

production” (code 1), “only PDI/PGI production” (code 2) or “some PDO/PGI production” 

(code 3). In 2015, TSG and mountain products were added to the list. Therefore, the impact 

evaluation was conducted for both years separately. A treatment variable T was generated 

with T=1 for FQS adopters (code 2) and T=0 for the remaining farms. Only farms that only 

produce FQS (code 2) are used to compare with farms that do not use any FQS at all (code 1). 

The category “some PDO/PGI products” is too imprecise to guarantee that the impact 

estimates are unbiased. The given dataset only allowed estimating joint effects. It was not 

possible to estimate treatment effects for each FQS scheme separately as the FQS variable in 

both 2014 and 2015 encompasses several FQS. This poses a possible risk of downward biased 

estimates in case that positive income effects for one FQS label are cancelled out by negative 

(or less positive) impacts of other FQS labels. 

Control variables 

Based on a review of the relevant literature, and the data available in the FADN dataset, the 

following variables were selected as covariates: total output (OUT), specific costs (SPC), 

overheads (OVER), total utilised agricultural area (UAA), paid labour in annual working units 

(PL), unpaid labour in annual working units (UL), liabilities (LIA), external factors (EXT), 

machinery (MACH), Gross Domestic Product per capita in the NUTS2 region (GDPC), farm 

household consumption (FHC), as well as dummies for organic production (ORG=1 if the 

holding applies only organic farming), less favoured area (LFA=1 if the majority of the 

holding is situated in LFA) and mountain area (MA=1 if the majority of the holding is 

situated in MA). 

Selection instruments 
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Selection instruments affect the decision to adopt FQS, but they do not have an effect on the 

outcome variable FNI of non-adopters (Di Falco et al., 2011). Several combinations of 

potential instruments have been tested to find variables that are not jointly significant in the 

outcome equation of non-adopters but jointly significant in the selection equation. 

Transportation costs are often neglected in economic theories, so differences in the number of 

kilometres of motorway per 1000 km² (MKM) and its square (MKM2) are expected to have 

no or a minor effect on FNI. However, according to Van de Pol (2017), a certain minimum of 

MKM is required for farms to be interested in adopting FQS, whereas too much MKM (high 

MKM2) reduces the probability of uptake. The reason for this is that farms with excellent 

access to markets and relatively low transport costs have a competitive advantage and can 

better compete on the bulk market (without product differentiation via FQS or other means). 

Indeed, MKM and MKM2 fulfil the requirements for valid instruments for the sub-samples of 

quality wine specialists (both 2014 and 2015) and olives specialists in 2014. The following 

models are specified for the impact assessment: 

Outcome equation for GI farms:  

FNI1=β0
T+β1

TOUT+β2
TSPC+β3

TOVER+β4
TUL+β5

TPL+β6
TUAA+β7

TLIA+β8
TEXT+β9

TLFA+β10
T MA+ 

β11
T ORG +β12

T MACH+β13
T GDPC+β14

T FHC+w1i 

Outcome equation for non-GI farms: 

FNI0=β0
T+β1

TOUT+β2
TSPC+β3

TOVER+β4
TUL+β5

TPL+β6
TUAA+β7

TLIA+β8
TEXT+β9

TLFA+β10
T MA+ 

β11
T ORG+β12

T MACH+β13
T GDPC+β14

T FHC+w0i 

Selection equation: 

T=α0+α
1
OUT+α2SPC+α3OVER+α4UL+α5PL+α6UAA+α7LIA+α8EXT+α9LFA+α10MA+ 

α11ORG+α12MACH+α13GDPC+β14
T FHC + α15MKM+α16MKM2+εi 

(17) 

(18) 

(19) 
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Table 2.2 summarizes the differences in the model variables between adopters and non-

adopters, which are calculated by taking the mean of non-adopters minus the mean of 

adopters. Among olives specialists, adopters have a higher average FNI than non-adopters. If 

adoption would be purely random, the differences of 4,187 EUR in 2014 and 827 EUR in 

2015 could be interpreted as the effect of FQS adoption. However, as mentioned before, 

farmers select themselves into the schemes. In addition, the differences are not significant. 

For quality wine specialists, the differences are positive and significant, which means that 

non-adopters earn higher FNI than FQS adopters.  

For the other variables, no clear patterns can be observed. SPC, UAA, LFA and GDPC are the 

only variables where differences in all four samples have the same sign, although not all of 

them are significant. In other cases, signs change either between years (such as with UL, PL 

or FHC) or between farm types (such as in the case of LIA, EXT, ORG, MA, MACH, MKM 

and MKM2). On average, FQS adopters in these four samples tend to have lower SPC, less 

UAA and more LFA than non-adopters, and they live in regions which tend to have a lower 

GDPC. While FQS wine farms are located in areas with significantly higher MKM and 

MKM2 than their non-FQS colleagues, FQS olives specialists live in NUTS2 regions with 

less MKM and MKM2 than their non-FQS colleagues, although the coefficient for MKM2 is 

not significant. In 2015, an average FQS wine farm had one paid AWU more and about five 

unpaid AWU less than a non-FQS wine farm, whereas it had nearly one paid AWU more than 

non-adopters in 2014. MA was lower for FQS olive farms than for non-FQS olive farms. The 

monetary value of machinery was significantly higher for FQS wine farms and significantly 

lower for FQS olive farms in contrast to their non-FQS colleagues. 

 

Table 2.2: Differences between non-adopters and adopters 

 Quality Wine 
Specialists 2014 

Quality Wine 
Specialists 2015 

Olives specialists 
2014 

Olives specialists 
2015 

FNI 28314.93*** 23437.85** -4186.59 -827.17 

OUT 36717.01* 20296.75 -668.96 9415.79 

SPC 11247.83 3332.08 1755.08 4435.97** 

OVER 219.01 -421.95 1511.12 3458.24 

UAA 4.84** 0.03 1.31 7.13 

UL 0.06* -1.08*** -0.09* -0.01 

PL -0.85*** 5.01** 0.09 0.37* 

LIA -25111.22*** -11346.12 3279.99 4959.28 

EXT -1948.93 -3955.00 2845.52 6491.52* 

ORG -0.02** -0.01 0.02 0.08** 

LFA -0.003 - -0.17*** - 

MA -0.01 - 0.10* - 

GDPC 3.14*** 2.95*** 0.55 0.36 
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MACH -17683.87*** -16756.01*** 7109.89** 8602.09** 

FHC 32.21 -17.14 262.61** -61.07 

MKM -4.79*** -3.77*** 3.16** 6.21*** 

MKM2 -444.87*** -362.51*** 87.01 138.70 

Note: Difference = mean(non-adopters) - mean(adopters); *Significant at 10% level; **Significant at 5% level; ***Significant at 
1% level. 

2.4. Results 

Results of the endogenous switching regression estimated by full information maximum 

likelihood are summarised in Table 2.3. The Stata command movestay was used to estimate 

the ESR model. The first column presents the estimates of the selection equation. It is 

estimated by a probit function with FQS adoption (T) being the dependent variable and all the 

other variables discussed in section 2.3 (including instruments) being explanatory variables. 

The second and third columns report the estimates of the outcome equations for adopters and 

non-adopters respectively. These models are estimated by an OLS regression with farm net 

income (FNI) being the dependent variable. Here, explanatory variables do not include the 

instruments. No results were found for wine specialists and olives specialists in the year 

2015.2 

First, we discuss the results of the estimated selection equation. According to the reported 

estimates for wine specialists in 2014, farms are more likely to use FQS the more overheads, 

paid labour and liabilities, and the less output, land and farm household consumption they 

have. This is in line with expectations. Organic production seems to positively affect FQS 

adoption, while welfare in the NUTS2 region (indicated by GDPC) decreases the probability 

of FQS uptake. The latter is in line with what Beckmann and Schimmelpfennig (2015) argue. 

Coefficients for MKM and MKM2 are positive, although higher MKM2 was expected to 

decrease the probability of adoption. 

Olives specialists in 2014 were more likely to use FQS the more paid labour and LFA they 

declared to have. The same seems to apply to land and output. Specific costs, overheads and 

costs for labour, land and capital (EXT) seem to have a negative effect on FQS adoption. As 

expected, the coefficient for the organic production dummy is negative and the coefficients 

for unpaid labour, liabilities and mountain area are positive, although none of them is 

significant. Again, MKM and MKM2 are jointly significant, although their coefficients have 

opposite signs from what was expected (negative for MKM and positive for MKM2). This is 

not in line with findings of Van de Pol (2017) who concluded that some basic level of 

infrastructure is needed to ensure access to the market, while too much infrastructure tends to 

decrease expected benefits from FQS adoption. 

 

Table 2.3: Endogenous switching regression results 

 Quality wine specialists 2014 

 (1) (2) (3) 

 
2 The movestay command was stopped when no results were found after 3000 iterations. The movestay command 

was very sensitive to the choice of variables. Adding more or dropping specific explanatory variables as well as 

changing the instruments (although they were not valid) enabled Stata to report estimates.  
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   T = 1  T = 0  

Dep. Variable T FNI FNI 

OUT -2.4e-06*** (5.5e-07) 1.031*** (0.014) 0.976*** (0.005) 

SPC -3.7e-06 (2.4e-06) -0.670*** (0.094) -0.931*** (0.006) 

OVER 8.9e-06*** (3.1e-06) -1.662*** (0.091) -0.903*** (0.030) 

UL -0.016 (0.073) -868.921 (2248.921) -677.855 (901.398) 

PL 0.084*** (0.021) -3775.723*** (495.182) 1549.671*** (274.235) 

UAA -0.015*** (0.002) 337.328*** (58.481) 3.523 (25.512) 

LIA 1.4e-06*** (5.0e-07) -0.048*** (0.013) 0.002 (0.008) 

EXT -3.4e-06 (2.7e-06) -0.887*** (0.059) -1.320*** (0.029) 

LFA -0.019 (0.103) -606.249 (3058.379) 654.874 (1496.878) 

MA 0.125 (0.102) 1173.752 (3312.389) 2168.352 (1328.234) 

ORG 0.591** (0.239) 49.598 (6372.195) 2877.903 (3661.693) 

MACH 4.5e-06*** (1.1e-06) -0.082*** (0.018) -0.107*** (0.014) 

GDPC -0.058*** (0.009) -364.639 (251.417) -600.935*** (107.381) 

FHC -1.8e-04** (7.9e-05) 5.119** (2.211) -0.714 (1.028) 

MKM 0.003 (0.007)     

MKM2 2.0e-04** (8.9e-05)     

const. 0.669*** (0.216) 24539.970*** (5994.594) 20010.59*** (2873.082) 

σi   23269.65** (1529.517) 16722.97** (465.848) 

ρi   -0.7083713** (0.065) 0.8210964** (0.027) 

N 1237  300  937  

 Olives specialists 2014 

 (1) (2) (3) 

   T = 1 T = 0 

Dep. var. T FNI FNI 

OUT 8.9e-06*** (2.3e-06) 1.156*** (0.040) 1.061*** (0.021) 

SPC -6.3e-05** (2.9e-05) -0.639* (0.332) -0.727*** (0.106) 

OVER -2.2e-05* (1.2e-05) -0.744*** (0.255) -1.672*** (0.082) 

UL 0.084 (0.139) 1646.588 (1985.197) 3816.295** (1582.966) 

PL 1.916*** (0.371) -18537.020*** (7135.293) 12587.280*** (1568.462) 

UAA 0.004 (0.004) -13.599 (41.860) 326.040*** (37.387) 

LIA 2.8e-06 (2.1e-06) -0.149 (0.095) -0.027** (0.013) 

EXT -2.0e-04*** (3.0e-05) 0.025 (0.627) -1.166*** (0.077) 

LFA 0.306* (0.166) -693.197 (2307.963) 93.734 (1950.510) 

MA 0.169 (0.189) 1834.965 (2441.849) 2177.679 (1809.565) 
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ORG -0.094 (0.186) 4328.610* (2510.138) 927.272 (2124.726) 

MACH -7.5e-06** (3.5e-06) -0.142** (0.055) -0.070*** (0.026) 

GDPC -0.011 (0.022) 426.178 (372.9314) -455.142** (187.062) 

FHC -3.9e-04*** (1.2e-04) -2.637 (1.966) -2.121** (0.832) 

MKM -0.016* (0.009)     

MKM2 1.4e-04 (1.0e-04)     

const. -0.250 (0.216) -6551.09 (7139.163) 6985.474* (4048.694) 

σi   5113.386** (598.425) 22406.59** (643.143) 

ρi   -0.1308662 (0.618) 0.949151** (0.047) 

N 1036  55  981  

Note: Stata command movestay FNI OUT SPC OVER UL PL UAA LIA EXT LFA MA ORG 

MACH GDPC FHC, select(T=MKM MKM2) was used. Standard errors in parentheses. σi 

denotes the square root of the variance of the error terms w1i and w0i in the outcome 

equation (17) and (18), respectively;  ρ
i
 indicates the correlation coefficient between the 

error term of the selection equation (19) and the error term of the outcome equations (17) 

and (18), respectively. *Significant at 10% level; **Significant at 5% level; ***Significant 

at 1% level. 

 

The next step is to look at estimated income effects of FQS adoption. Column (2) and (3) 

report the estimates of the outcome equations with FNI being the dependent variable. Given 

the result of the likelihood-ratio test for joint independence of the three equations, the 

outcome equations of adopters and non-adopters are significantly different. Heterogeneous 

effects occur when treated and control groups are differently affected by control variables. For 

example, for both samples, paid labour has a significantly negative effect on FNI for adopters 

and a significantly positive effect on FNI for non-adopters (table 2.3). Consequently, any 

model that would assume common impacts is likely to give biased estimates because of 

sample heterogeneity.  

For wine specialists in 2014, FNI tends to be higher the more output and land the farm has. In 

contrast, it decreases with increasing specific costs, overheads and costs for labour, land and 

capital (EXT). This is in line with initial predictions from economic theory. Overheads seem 

to play a more important (negative) role for FQS farms, whereas the coefficient of external 

costs is larger for non-adopters. Paid labour has a significantly negative marginal effect of -

3,776 EUR on FNI of FQS farms. For non-adopters, it has a significant marginal effect of 

+1,550 EUR. It seems that paid labour is less productive on FQS farms. The coefficients of 

unpaid labour are nearly the same for treated and untreated farms, although they are not 

significant. Land does not have a significant impact on farm income of non-adopters. For FQS 

farms, however, each hectare of land increases farm income by about 337 EUR. In contrast to 

its expected effect, machinery turns out to negatively influence FNI. Further, liabilities 

decrease FNI of adopters, whereas GDP per inhabitant in the NUTS2 region decreases FNI of 

non-adopters. Further, consumption of own products by FQS farms is found to have a positive 

impact. T-statistics for LFA, MA and ORG are too low to show significant estimates.  

Like in the case of wine specialists, higher output of olive specialists increases FNI, whereas 

an increase in specific costs and/or overheads decreases FNI of both treated and untreated 
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farms. The coefficient of unpaid labour is only significantly positive for untreated farms. The 

same applies to land, where FNI of FQS farms tends to be lower, the more land is cultivated. 

However, this negative coefficient is not significant. Liabilities, external costs and farm 

household consumption are negatively correlated with FNI, but only significant for non-

adopters. Machinery has a negative impact for both treated and control group. Higher GDP 

per inhabitant seems to significantly decrease farm net income of non-adopters, while the 

coefficient for adopters is nearly of the same magnitude but positive (although not 

significant). This could be linked to the willingness (and ability) to pay for quality products 

with FQS labels (Van de Pol, 2017). LFA and MA do not have a significant effect. One last 

and striking point to mention is the effect of paid labour. For treated farms, adding one paid 

AWU decreases farm net income by -18,537 EUR. For untreated farms, the effect is +12,587 

EUR. Both coefficients are significant at 1% level. A similar pattern can be observed for wine 

specialists, but the difference in magnitude is much larger in the case of olives specialists. 

Table 2.3 also reports estimates for rho1 (ρi
 for FQS farms) and rho2 (ρi

 for non-FQS farms), 

which are correlation coefficients between the error term of the selection equation and the 

error terms of the outcome equations. If they are significant, there is a problem of unobserved 

self-selection that would cause other estimation techniques to generate biased estimates. 

Indeed, rho2 is significantly positive for wine specialists and olives specialists in 2014. Rho1 is 

only significantly negative for wine specialists. According to Lokshin and Sajaia (2004), this 

indicates that FQS wine specialists earn higher FNI than a random farm from the wine sample 

would earn when adopting FQS. An insignificant rho means that the respective group (treated 

or untreated) does not earn more or less than a random farm would earn if adopting. 

Finally, Table 2.4 presents the estimated treatment effects for treated (ATT) and untreated 

farms (ATU). The estimated sample means of treated (E(Yi
1|Ti=1)) and untreated farms 

(E(Yi
0|Ti=0)) are close to the true sample means. For quality wine specialists in 2014, farm 

net income was 20,774 EUR (ESR estimate is 20,375 EUR) for treated farms and 49,089 

EUR (ESR estimate is 48,201 EUR) for untreated farms. Counterfactuals were estimated to be 

41,678 EUR for treated farms if they had not used FQS, and 82,192 for untreated farms if 

they had used FQS. This leads to an estimated treatment effect for treated farms of -21,303 

EUR. Such a significantly negative ATT is counterintuitive. It is rather unlikely that farms 

adopt food quality schemes if they lead to such a decrease in farm net income. A slightly 

negative effect might be expected for the first year(s) after the adoption of FQS if investments 

have to be made. However, a 50% decrease in farm income due to FQS adoption is unlikely 

and would stop farms from producing (ingredients for) FQS products. In contrast, the ATU is 

estimated to be positive. According to the results, non-adopters would earn about 34,000 EUR 

more if they would use FQS. This would be a significant increase in farm net income, which 

would convince non-adopters to start using FQS unless market entry is restricted, or 

additional FQS products would lead to an overall decrease in price premiums.  

For olives specialists in 2014, the true sample mean of FNI was 27,564 EUR for adopters and 

23,377 EUR for non-adopters. The ESR model estimated these parameters to be 27,564 EUR 

and 20,686 EUR respectively. According to the ESR results, FQS olives specialists would 

have earned 70,760 EUR if they had not used FQS, which is 43,196 EUR more than they 

effectively earned and 50,074 EUR more than FNI of true non-adopters. In contrast, untreated 

olives specialists would have earned 22,454 EUR if they had adopted FQS, which is 1,767 

EUR more than they in fact earned. If all olives specialists would use FQS, initial adopters 

would earn about 5,110 EUR more than the initial control group. 
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To sum up, the results indicate that both unobserved self-selection and heterogeneous effects 

between treated and control group play a role. Both can be accounted for by the ESR model. 

However, it is not realistic that FQS adopters accept such a decline in income caused by the 

adoption of FQS, while non-adopters do not immediately start using FQS if their income is 

estimated to increase (especially for wine farms).  

 

 

Table 2.4: Income effects of GIs based on the ESR 

 Quality wine specialists 2014  

 Decision stage 

Treatment effects  Adoption No adoption 

FQS farms 
(a) E(Yi

1|Ti=1) 

= 20374.75 

(c) E(Yi
0|Ti=1) 

= 41677.94 

ATT 

= -21303.19 

Non-FQS farms 
(d) E(Yi

1|Ti=0) 

= 82192.13 

(b) E(Yi
0|Ti=0) 

= 48201.48 

ATU 

= 33990.65 

Heterogeneity effects BH1 = -61817.38 BH0 = -6523.54 TH = -55293.84 

 Olives specialists 2014  

 Decision stage 

Treatment effects  Adoption No adoption 

FQS farms 
(a) E(Yi

1|Ti=1) 

= 27563.52 

(c) E(Yi
0|Ti=1) 

= 70759.95 

ATT 

= -43196.43 

Non-FQS farms 
(d) E(Yi

1|Ti=0) 

= 22453.74 

(b) E(Yi
0|Ti=0) 

= 20686.36 

ATU 

= 1767.38 

Heterogeneity effects BH1 = 5109.78 BH0 = 50073.59 TH = -44963.81 

Format based on: Di Falco et al. (2011), p. 837 

Note: (a) and (b) are observed, while (c) and (d) are counterfactuals 

Ti=1 if the farm produces (ingredients for) FQS products, Ti=0 if the farm does not use 

any FQS label 

Yi
1: farm income if farm adopted FQS 

Yi
0: farm income if farm did not adopt FQS 

TT: treatment effect on the treated (FQS farms) 

TU: treatment effect on the untreated (non-FQS farms) 

BHt: effect of base heterogeneity for farms that adopted FQS (T=1), and those who did 

not adopt FQS (T=0) 

TH = (TT-TU), i.e. transitional heterogeneity 
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2.5. Conclusion and discussion 

This paper performed an impact assessment of food quality schemes on farm incomes in the 

EU. Data for the analysis was derived from the Farm Accountancy Data Network and 

EUROSTAT. To reduce the risk of estimation bias, income effects were only measured for 

quality wine specialists and olives specialists which are the specialised farm types with the 

largest numbers of FQS adopters. The impact of FQS on farm incomes was assessed by using 

an endogenous switching regression model. Results were estimated by full information 

maximum likelihood (Stata command movestay). For wine specialists in 2014, the effect of 

FQS on farm net income was estimated to be -21,303 EUR for treated farms. Untreated farms 

would have earned 33,991 EUR more if they had adopted FQS. While the average treatment 

effect for FQS olives specialists was estimated to be -43,196 EUR, the average treatment 

effect for untreated farms was estimated to be 1,767 EUR. These estimates contradict the 

theoretical predictions since adopters are assumed to only adopt FQS if they do not decrease 

their farm profits. From a theoretical perspective, it is also not expected that treatment effects 

for untreated farms are significantly higher than for treated farms.  

There are some general shortcomings with respect to the chosen model and data, which might 

have caused estimates to be biased (or counterintuitive). First, it is not possible to distinguish 

between farms who produce final FQS products and those who only produce ingredients for 

FQS products. Second, it is unknown whether those farms who only produce ingredients for 

FQS products are always aware that their raw products are used downstream in FQS value 

chains. If they are not aware that their raw products are later turned into a FQS product then 

they would end up in the control group instead of the treated group. Third, the question about 

FQS in 2014 asked only for PDO and PGI labels. In 2015, also TSG and mountain products 

were included. It is unknown, which FQS scheme was exactly applied by adopters. The 

results for 2014 can only be interpreted as a joint effect of PDO and PGI labels. Interpretation 

of the results for 2015 is even harder as they refer to the joint effect of four FQS. 

Another potential limitation of the analysis is that it is unclear to what extent control variables 

of FQS farms are affected by FQS adoption. All impact evaluation techniques, including ESR, 

require control variables to be independent of treatment (Khandker et al., 2010). However, 

suppose that small farms with much unpaid labour adopted FQS before 2014 to gain market 

power. Due to adoption, farm gate prices, output and income may then have increased over 

time. Such farms invested in land and (paid) labour to increase their production and earn 

higher profits. Assume that these farms end up with the same or higher average amount of 

land and paid labour as non-adopters, who initially tended to be larger and used more paid 

labour. Looking at 2014 data only, land and paid labour would be either estimated to have no 

effect on FQS uptake (because averages of these variables would be nearly the same for 

treated and untreated farms in 2014), or the effect would be estimated to be positive. 

Consequently, the model would estimate higher probabilities of FQS adoption for farms with 

more land and paid labour, although it was initially small farms with less paid labour (and 

more unpaid labour) that were more likely to adopt FQS. The estimated causal effects would 

hence be biased. To prevent such misinterpretations, the use of baseline data is advisable (Yao 

et al., 2017). Baseline data reflect the conditions under which farms actually decided to use 

FQS, so determinants of uptake can be clearly identified. Without having access to such 

baseline data, impact assessments must be treated with caution as it cannot be guaranteed that 

farm specific characteristics are independent of treatment.  
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APPENDIX A2.A LIST OF VARIABLES AND DESCRIPTIONS 

Variable 
Code 

Original 
Code 

Source Description Scale Level 

T A_CL_150_C FADN 2014: indication for whether the holding produces agricultural products and/or foodstuffs protected by a PDO or 
PGI or whether it produces agricultural products which are known to be used to produce foodstuffs protected by 
PDO/PGI within the meaning of Council Regulation (EC) No 510/2006 

2015: indication for whether the holding produces agricultural products and/or foodstuffs protected by a 
PDO/PGI/TSG/mountain product or whether it produces agricultural products which are known to be used to 
produce foodstuffs protected by PDO/PGI/TSG/mountain product within the meaning of Council Regulation (EC) No 
1151/2012 

Code numbers:  1) no 2) only 3) some 

First, all farms with A_CL_150_C=3 were excluded from the sample (those with missing data as well). 

Next, a dummy variable was generated with T=1 if A_CL_150_C=2 and T=0 if A_CL_150_C=1. 

Dichotomous 
(yes/no) 

Farm 

FNI SE420 FADN Farm net income in EUR; remuneration to fixed factors of production (work, land, capital) and remuneration to the 
entrepreneurs’ risk (loss/profit) in the accounting year; = Total output (SE131) – Total intermediate consumption 
(=Total specific costs + Total farming overheads; SE275) + Balance current subsidies and taxes (SE600) – 
Depreciation (SE360) + Balance subsidies and taxes on investments (SE405) – Total external factors (= Wages paid + 
Interest paid + Rent paid, SE365);  

If unpaid (family) labour > 0, FNI = Family Farm Income (FFI) 

Continuous Farm 

OUT SE131 FADN Total output in EUR Continuous Farm 

SPC SE281 FADN Total specific costs in EUR Continuous Farm 

OVER SE336 FADN Total farming overheads in EUR; supply costs linked to production activity but not linked to specific lines of 
production  

Continuous Farm 

PL SE020 FADN Paid labour input in annual working units (AWU) Continuous Farm 

UL SE015 FADN Unpaid labour input in AWU Continuous Farm 

LIA SE485 FADN    

UAA SE025 FADN Total utilised agricultural area in ha; does not include areas used for mushrooms, land rented or less than one year 
on an occasional basis, woodland and other farm areas (roads, ponds, non-farmed areas, etc.); it consists of land in 
owner occupation, rented land and land in share-cropping; it includes agricultural land temporarily not under 
cultivation for agricultural reasons or being withdrawn from production as part of agricultural policy measures 

Continuous Farm 

EXT SE365 FADN Total external factors in EUR; remuneration of inputs (labour, land, capital) which are not the property of the Continuous Farm 
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holder; includes wages, rent and interest paid 

LFA Based on 
A_CL_160_C 

FADN Less favoured area;  

A_CL_160_C has the following code numbers:  

In 2014: 1) majority of the UAA of the holding is not situated in a less favoured area, 2) majority of the UAA of the 
holding is situated in a LFA, 3) majority of the UAA of the holding is situated in a mountainous area, 4) the areas are 
so small and numerous in these member states that the information is not significant 

A dummy variable was generated with LFA=1 if A_CL_160_C=2 and LFA=0 for the rest. 

Dichotomous 
(yes/no) 

Farm 

MA Based on 
A_CL_160_C 

FADN Mountainous area; 

See LFA; A dummy variable was generated with MA=1 if A_CL_160_C=3 and MA=0 for the rest.  

Dichotomous 
(yes/no) 

Farm 

ORG Based on 
A_CL_140_C 

FADN Organic production;  

A_CL_140_C has the following code numbers: 1) holding does not apply organic production methods, 2) holding 
applies only organic production methods, 2) holding applies both organic and other production methods, 4) holding 
is converting to organic production methods 

A dummy variable was generated with ORG=1 if A_CL_140_C=2 (only organic) 

Dichotomous 
(yes/no) 

Farm 

MACH SE455 FADN Value of machinery in EUR Continuous Farm 

FHC SE260 FADN Farm household consumption in EUR Continuous Farm 

GDPC GDP_inh Van de Pol 
(2017) 

GDP per inhabitant in EUR in a specific NUTS2 region in 2013 Continuous NUTS2 

MKM Mw_km2 Van de Pol 
(2017) 

Km of motorway per 1000km² in a specific NUTS2 region in 2013 Continuous NUTS2 

MKM2 Based on 
MW_km2 

Van de Pol 
(2017) 

Square of MKM Continuous NUTS2 



3. THE ECONOMIC IMPACT OF FARMERS’ ENGAGEMENT IN SHORT FOOD SUPPLY CHAINS – 

ALESSANDRO SCHIOPPA, LIESBETH DRIES, RICO IHLE, JACK PEERLINGS 

3.1. Introduction 

In the past few decades, the EU farm sector has witnessed a gradual increase in average farm 

sizes (Eurostat, 2017). Despite this trend, 50% of farms in the EU has an average Utilized 

Agricultural Area (UAA) smaller than 2 ha and operate only about 2% of the total agricultural 

land (HLPE, 2013). Small farms are mostly located in peripheral areas such as South-eastern 

Europe and the Mediterranean countries and particularly in areas of low and marginal 

productivity (Salvioni et al., 2014; Guiomar et al., 2018). Access to credit for these farms is 

limited, among others, because land cannot be used as collateral. Moreover, small farms are 

more likely to be run by older, less business-oriented farmers (Zagata and Sutherland, 2015). 

Overall, these factors lead small farms to have low levels of market access, and the areas 

where they are located exhibit low rates of regional economic growth (World Bank, 2007). 

This raises questions regarding the survival of small farms in the European Union and the 

continued viability of rural economies (Hazell, 2005). Small farms are consumers of goods 

and services in rural areas. Compared to larger farms, expenditure patterns of small-farm 

households are more oriented towards rural non-tradables (Hazell, 2005). Consequently, they 

contribute to maintaining the critical levels of population density required to sustain services 

and institutions in rural areas (Hazell, 2005).  

Moreover, in the EU context, farms actively contribute to increasing the attractiveness of rural 

areas for residence and leisure (European Commission, 2009). Within the European Union’s 

Rural Development Policy, policy support to farms includes incentives for multifunctionality 

(European Commission, 1999; European Commission, 2005) and policies regarding European 

farmers’ access, competitiveness and structural imbalances in the European food supply chain 

(European Parliament, 2016; European Parliament, 2012; European Parliament, 2010).  

In line with these policies in support of farm competitiveness, short food supply chains 

(SFSC) have gained prominence in the debate regarding market access and competitiveness of 

farms in the EU. SFSC cover a wide spectrum of marketing channels such as on-farm sales 

and sales at producer and farmers’ markets, box delivery schemes, urban farm shops, 

community-supported agriculture and collective farming (European Parliamentary Research 

Service, 2016; Aubry and Kebir, 2013). 

The European Commission (EC) has made provisions for the inclusion of SFSC in the Rural 

Development Programme 2014-2020 through thematic sub-programmes (EC, 2013a). 

Furthermore, in light of the upcoming 2020 CAP reform, the EC’s Communication (2018) 

“The Future of Food and Farming” calls for an improvement of the position of EU farmers in 

the supply chain and the development of new rural value chains to foster growth and job 

creation in European rural areas. Moreover, a labelling scheme for SFSC has been proposed 

in 2013 to foster recognition, protection and value added for products sold through SFSCs 

(EC, 2013b; Joint Research Centre, 2013).  

Short food supply chains are regarded as an emerging competitive strategy for small-scale 

European farmers, given their potential to offset small farms’ lack of access to resources and 

limited competitiveness within the conventional food system (Benedek et al., 2018; European 

Commission, 2013b; Joint Research Centre, 2013). Competitiveness of SFSC appears to be 

fostered by increased margins obtained through the internalization of marketing functions and 

premium prices obtained through consumers’ willingness to pay for locally produced foods 

(Bimbo et al., 2015). On the other hand, the literature on SFSC has also highlighted 

significant increases in marketing, labour and transportation costs related to the adoption of 

SFSC that can offset the premium prices associated with marketing through SFSC (Hardesty 
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and Leff, 2010). Consequently, the impact on economic performance for farms adopting 

SFSCs is ambiguous. 

Research on SFSC in the European Union has focused mostly on the determinants of the 

adoption of SFSC from both the demand and the supply side. On the demand side, relevant 

issues are consumers’ willingness to purchase locally produced food products and the 

determinants and drivers of purchase intentions (Giampietri et al., 2016a; Giampietri et al., 

2016b); the role of consumer trust in purchasing decisions in SFSC (Giampietri et al., 2018); 

consumer perception of different marketing strategies related to SFSC (Elghannam et al., 

2018) and the perception of the quality of food marketed through SFSC (Migliore et al., 

2015a). On the supply side, research has focused on the factors determining the farmer’s 

decision to participate in SFSC (Charastari et al., 2018; Corsi et al., 2018; Demartini et al., 

2017; Migliore et al., 2015b), including farm structural characteristics  (Ahearn et al., 2018; 

Corsi et al., 2018; Aguglia et al., 2009), product type and product  specialization (Corsi et al., 

2018; Aguglia et al., 2009) and spatial determinants of SFSC adoption (Corsi et al., 2018; 

Marino et al., 2018; Aguglia et al., 2009). 

However, literature on the economic impacts of short food supply chains for SFSC adopting 

farms is sparse (Joint Research Centre, 2013). Although policy documents and the literature 

have highlighted the economic benefits of SFSC for famers in the EU, these claims rely 

mostly on anecdotal evidence and qualitative case studies (EIP-Agri; 2015; Joint Research 

Centre, 2013; FAAN, 2010). EU-wide quantitative surveys and impact assessments on the 

impact of SFSC are lacking (Joint Research Centre, 2013).  

Outside of the EU context, Detre et al. (2011) find a positive impact on gross farm sales for 

SFSC adopting farmers in the USA using data from the national Agricultural Resource 

Management Survey. Their results suggest that production of organic crops and the regional 

location of the farm positively affect the adoption of SFSC and that this leads to a 3,4% 

increase in gross sales revenues compared to farmers that do not adopt SFSC. On the other 

hand, Uematsu and Mishra (2011) find no significant impact of the adoption of SFSC on farm 

income in the USA. In the Chinese context, Zhang et al. (2019) find that participation in 

SFSC increases farmers’ net revenues and has positive effects on farm productivity. 

The objective of this paper is to address the knowledge gap in the EU context by determining 

the economic impact of the adoption of SFSC on farm performance in the European Union. 

We use 2014 data from the Farm Accountancy Data Network (FADN) for all EU members 

states. We employ propensity score matching techniques in order to control for self-selection 

in the adoption of SFSC by farmers and consequently derive Average Treatment effects on 

the Treated (ATT) to quantify the effect of adopting SFSC on farmers’ net value added.  

Section 2 provides a literature review on the definition of SFSCs used in EU policy 

documents and in the literature. Section 3 discusses the theoretical framework of the research. 

Section 4 discusses the econometric model, presents the data and contains the 

operationalization of the concept of SFSC and the determinants of SFSC adoption and farm 

performance. Section 5 contains the results of the quantitative assessment of the determinants 

of adoption and the impact assessment of SFSC on farm performance. Section 6 provides a 

discussion and concludes.  
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3.2. Short Food Supply Chains in the EU 

3.2.1. Definitions of Short Food Supply Chains in the Literature  

The literature on SFSC is vast and draws from numerous disciplinary fields (Luo et al., 2018; 

Tregear, 2011). There is no consensus in the literature on a common definition or the criteria 

to define SFSC (Tregear, 2011; Martinez et al, 2011, Bertazzoli et al., 2010). Bertazzoli et al. 

(2010) regard this lack of consensus as intrinsic to SFSC given the variety of products 

marketed through SFSC and of marketing channels comprising SFSC.  

Nevertheless, two main characteristics of SFSC recur frequently and are based on the concept 

of proximity between the agricultural producer and the final consumer: either through 

organizational proximity or geographic proximity (Aubry and Kebir, 2013; Boschma, 2005). 

Organizational proximity refers to the degree of financial and economic interdependence and 

coordination between organizations and actors in the supply chain (Boschma, 2005). In 

reducing the number of intermediaries between producer and final consumer, farmers 

adopting SFSC increase financial and economic coordination and interdependence with final 

consumers, consequently increasing organizational proximity with them.  

Geographic proximity refers to the physical distance between actors in the supply chain. 

Physical distance can, however, be experienced differently by actors in the supply chain 

depending on the context of the territory where the short food supply chain is located (Aubry 

and Kebir, 2013; Kebir and Torre, 2013). This creates ambiguity in the literature when SFSC 

are referred to as being “local” (Boschma, 2005; Born and Purcell, 2006). For instance, Blake 

et al. (2010) use a 1-mile radius to define the area in which both production and final 

consumption take place, while Rose et al. (2008) use a 100-mile radius. Large variations are 

reported also when using administrative boundaries as reference areas, for instance, Schönhart 

et al. (2008) define “local areas” on a case by case basis as administrative areas ranging from 

the municipal level to the country level.  

The degree to which organizational proximity and geographical proximity interact varies 

considerably and results in various types of supply chains and SFSC (Aubry and Kebir, 2013). 

Accordingly, Aubry and Kebir (2013) propose a typology of SFSC based on the degree of 

interaction (weak or strong) between organizational proximity and geographical proximity. 

Figure 3.1 provides an overview of this typology in combination with the typology developed 

by Renting et al. (2003). 
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Figure 3.1: Typologies of SFSCs based on the concepts and interaction of organizational 

and geographical proximity 

 

Source: Aubry and Kebir (2013), Kebir and Torre (2013) and Renting et al., (2003) 

 

3.2.2. Short Food Supply Chains in EU and Member States’ Policy Documents 

 

EU policymaking regarding SFSC mostly concerns declarations of intent or general 

declarations of support to SFSC measures (European Commission, 2015; European 

Parliament, 2016; European Parliament, 2012; European Parliament, 2010). Table 3.1 

summarizes how SFSC are defined in EU legislation. 
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Table 3.1 Definition of SFSC in EU legislation 

 

Article, Type of legislative 

instrument, number and title of 

legislation 

Text 

Article 2 of Regulation (EU) No 

1305/2013 on support for rural 

development by the European 

Agricultural Fund for Rural 

Development (EAFRD) 

“(…) a supply chain involving a limited number of 

economic operators, committed to cooperation, local 

economic development, and close geographical and 

social relations between producers, processors and 

consumers (p. L. 347/499)” 

Article 11 of European Commission 

Delegated Regulation (EU) No 

807/2014 supplementing the Rural 

Development Regulation 

“Support for the establishment and development of 

short supply chains (...) shall cover only supply 

chains involving no more than one intermediary 

between farmer and consumer (p. L 227/9)” 

 

Regulation (EU) No 1305/2013 highlights three salient features of SFSC: limitation in the 

number of intermediaries between producer and consumer; geographic proximity between 

agricultural supply and final consumption; development of horizontal and vertical cooperation 

between actors along the supply chain (European Commission, 2013a). In Regulation (EU) 

No 807/2014 the only relevant discriminant between SFSC and conventional supply chains is 

the limitation of the number of intermediaries between the farmer and the consumer to one 

(European Commission, 2014). A similar definition is used by the French Ministry of 

Agriculture, which defines SFSC as supply chains with a maximum of one intermediary 

between agricultural supplier and final consumer (Ministère de l’Agriculture et de la pêche, 

2009).  

Interestingly, neither Regulation (EU) No 807/2014 nor the definition of the French Ministry 

of Agriculture include a prescription on geographical distance between production and final 

consumption (Aubry and Kebir, 2013; European Commission, 2014; Ministère de 

l’Agriculture et de la Pêche, 2009). A likely reason for this omission lies in the lack of 

consensus regarding what defines “local areas” in terms of marketing of agricultural products 

and the diversity of geographical characteristics of ember states (European Commission, 

2013b).  For example, in Hungary, the Trade Law (2005/ CLXIV) defines a local area for 

small-scale farmers to access a local farmers’ market as either the county limits or a 40 km 

radius from the farmers’ market (JRC, 2013). In Italy, regions hold wide discretion regarding 

definitions and policies on SFSC, but the national reference for defining a “local area” in 

terms of food marketing is a 70 km radius (Camera dei Deputati, Servizio Studi, 2018). 

 

3.3. A transaction cost economics approach to SFSC 

Following Transaction Cost Economics (TCE) predictions, the organization of the supply 

chain either through the market or through internalization of transactions within the firm, is 

guided by the minimization of production and transaction costs. The level of transaction costs 

depends on uncertainty, asset specificity and frequency of the transaction (Williamson, 1979). 

Agricultural production is likely to have high transaction costs because of high levels of asset 

specificity (Mondelli and Klein, 2013; Sporleder, 1992; Williamson, 1991). Under these 
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conditions, internalization of transactions in firms through vertical integration, for example in 

SFSC, can represent a cost-minimizing organization of the supply chain (Williamson, 1979). 

High asset specificity in agricultural production stems particularly from temporal, physical 

and site specificity (Mondelli and Klein, 2013).  The value of agricultural products is highly 

time specific since most agricultural products are perishable in nature. Physical asset 

specificity is high in agricultural production because of the use of single-purpose assets with 

an inherently low ability to redeploy in alternative uses (Masten, 2000). Moreover, as 

agricultural products have a high weight-to-value ratio, site specificity arises given the 

incentive of agricultural producers and other supply chain actors to minimize transportation 

costs by locating near to each other (Mondelli and Klein, 2013). 

Site specificity also stems from adverse geographical conditions that limit farm size and 

increase the distance to final consumers. The majority of small farms are concentrated in 

peripheral regions in the EU and will therefore incur high transportation costs that are 

detrimental to their competitiveness (Hao et al., 2018). Furthermore, the size of agricultural 

markets is limited in peripheral regions, leading to monopsonistic or oligopsonistic positions 

for buyers of agricultural products that further increase the specificity and uncertainty of 

transactions and hence transaction costs (Mondelli and Klein, 2013; Pascucci et al., 2012). 

Finally, transaction costs are high for small farms because they lack economies of scale 

leading to high unit costs for the acquisition of inputs, access to credit and financial 

instruments, procurement of information, and marketing (Wiggins et al., 2010).  

SFSC are a case of vertical integration in which farmers minimize transaction costs by 

internalizing processing, distribution and retail activities that would otherwise be performed 

by third-party firms. However, SFSC are seldomly used as a unique marketing channel by 

farms and are usually employed as complementary to different supply chain strategies (Zhang 

et al., 2019; JRC, 2013). As such, the adoption of SFSC by farms generates a plural form of 

organization within the farm as it gives way to complementarity and interdependence of 

governance structures (Nunes, 2019). A plural form emerges when the same firm adopts 

different governance structures to conduct similar transactions within the same institutional 

and competitive environment (Ménard, 2013; Bradach and Eccels, 1989).  

Four specific determinants are relevant in the adoption of plural forms: (i) ambiguity 

regarding the optimal choice of alternative means of market coordination, (ii) uncertainty 

regarding the monitoring of transaction costs, (iii) reducing information asymmetries between 

parties involved in transactions and (iv) reducing the risk arising from manifestations of 

opportunism in other transactions (Nunes, 2019; Ménard, 2013). 

The rationale behind the emergence of plural forms is consistent with Transaction Cost 

Economics, since the adoption of the plural form is assumed to minimize transaction costs 

through the simultaneous use of multiple governance structures (Nunes, 2019; Ménard, 2013). 

In addition to arguments put forth by TCE and the plural forms literature, several studies 

assume that the high asset specificity of products marketed through SFSC allows farmers to 

capture premium prices in local markets. Farms adopting SFSC are thus expected to benefit 

from higher income levels, ceteris paribus (Bimbo et al., 2015).  

Moreover, SFCS are a form of labour diversification in which labour resources of the farm 

may be allocated to gainful activities different from agricultural production (Aguglia et al., 

2009). This re-allocation can result in an improved farm performance since farm labour 

previously underemployed or under disguised unemployment can be allocated to direct 

marketing functions with higher returns (Aguglia et al., 2009). 
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On the other hand, despite transaction cost minimizing strategies by farmers, significant 

increases of marketing, transportation, administration and especially labour costs related to 

the adoption of SFSC may offset the premium price effect and the labour diversification effect 

associated with marketing through SFSC (Hardesty and Leff, 2010). Labour hours may 

increase significantly in order to execute the additional activities internalized by the farm 

through the adoption of SFSC (Hardesty and Leff, 2010; Galt, 2013). Consequently, the 

impact of SFSC adoption on the economic performance of farms is theoretically ambiguous.  

 

3.4. Data and methodology 

To determine the impact of adoption of SFSC by EU farmers, we utilise data from the Farm 

Accountancy Data Network (FADN). The FADN is a harmonized data set of farm-level 

accountancy data gathered by 28 EU Member States through an annual survey of sample 

farms. The FADN contains farm‐level accounting data on agricultural revenues, costs, 

subsidies, farm characteristics as well as revenues from non-agricultural on-farm activities 

such as processing, tourism and forestry (European Commission, 2018).  

Farms are selected to take part in the FADN on the basis of sampling plans established at the 

level of each member state in the EU. FADN only includes agricultural holdings in the 

European Union that are considered commercial, namely farms economically large enough to 

provide a main activity for the farmer and a sufficient level of income (European 

Commission, 2018). Since the heterogeneity of economic conditions and farm structures 

across the EU member states is large, different thresholds for establishing the minimum 

economic farm size are set for each Member State (European Commission, 2018). 

Representativity of the FADN sample is based on three dimensions: region, economic size 

and type of farming (European Commission, 2018).   

The sample derived from FADN comprises of 82,346 farms from all member states in the 

year 2014. We include farms specialized in fieldcrops, horticulture, wine, other permanent 

crops, milk, other grazing livestock, granivores and mixed farms in our analysis to capture the 

effect of the adoption of SFSC across all sectors3 included in the FADN.  

 

3.4.1. Operationalization of short food chains and farm performance 

SFSC are defined in this research as outlined by Reg No 807/2014 (EC, 2014), i.e. SFSC are 

those supply chains “involving no more than one intermediary between farmer and 

consumer” (p. L 227/9). FADN does not directly include a variable capturing adoption of 

SFSC by farms. However, FADN reports the value of sales of processed agricultural output at 

the farm for various product categories (EC, 2015). The following categories of on-farm 

processing activities are distinguished in FADN (European Commission, 2015):  

- 261.SA (Sales from processing of cow's milk);  

- 262.SA (Sales from processing of buffalo's milk);  

- 311.SA (Sales from processing of sheep's milk);  

- 321.SA (Sales from processing of goat's milk);  

- 900.SA (Sales from processing of meat or other animal products);  

 
3We employ the TF8 classification as per the FADN sampling methodology (EC, 2018). It includes the 

following categories: TF1 (fieldcrops); TF2 (horticulture); TF3 (Wine); TF4 (Other permanent crops); TF5 

(Milk); TF6 (Other grazing livestock); TF7 (Granivores); TF8 (Other). 
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- 1010.SA (Sales from processing of crop products, excluding wine and olive oil, but 

including production of alcohol other than from grapes, cider or berry. However, wine 

processing and olive oil production are included if the bought-in proportion of wine or 

olive oil is significant). 

As we assume that sales of processed agricultural products are directed  to final consumers or 

to a maximum of one intermediary in the supply chain (e.g. a marketing cooperative), we 

proceed by assigning a value of 1 to the variable SFSC adoption (SFSC) in the case the value 

of direct farm sales is > 0 and 0 otherwise. This operationalization of the SFSC-adoption 

decision yields only a subsample of SFSC-adopters since it captures farms with on-farm 

processing capacity only. 

We employ farm net value added (FNVA) per farm as an absolute measure of farm 

performance. FNVA measures the remuneration to the fixed factors of production, irrespective 

of their family or non-family nature. As such, this measure allows for the comparison between 

family and non-family factors of production (Hill and Bradley, 2015). Additionally, we 

employ farm net value added per annual working unit4 (FNVAWU) as a measure of net farm 

productivity with respect to labour input (Hill and Bradley, 2015). We find this measure to be 

of interest in analysing the phenomenon of SFSC since higher than average labour input at the 

farm level is deemed to be a significant characteristic of SFSC-adopting farms in the literature 

(Galt, 2013; Hardesty and Leff, 2010). Finally, we consider farm net value added per hectare 

(FNVAUAA) as a measure of net farm productivity with respect to utilized land input.  

 

3.4.2. Operationalization of determinants of SFSC adoption and impact 

Table 3.2 gives an overview of the variables that will be used to explain farmers’ adoption of 

SFSC and their performance. The choice of relevant variables is based on the theoretical 

framework presented in section 3.3 and the applied economics literature. Relevant 

independent variables relate to structural, production, cost-related, policy/subsidy, and 

geographical characteristics of EU farms. 

 

Table 3.2 Variables to be used in the analysis of adoption and impact of SFSCs 

Variables Description Variable 

Type 

Unit of 

Analysis 

Source 

(2014) 

Dependent Variables 

FNVA Remuneration to the fixed factors 

of production per farm (in 

Euros/farm) 

Continuous  Farm  FADN 

FNVAWU  Remuneration to the fixed factors 

of production per agricultural 

working unit (in Euros/AWU) 

Continuous  Farm  FADN 

FNVAUAA Remuneration to the fixed factors 

of production per hectare (in 

Euros/ha) 

Continuous  Farm  FADN  

 
4An annual working unit equals to the work performed by one person who is occupied on an agricultural holding 

on a full-time basis on a yearly basis. The minimum working hours considered as full-time are defined 

differently for each Member State in the EU. 
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Treatment Variable 

SFSC Farm adopts SFSCs  

(Treatment is assigned if sales 

from processed farm products are 

strictly larger than zero) 

Dichotomous Farm FADN  

Independent Variables 

Structural     

EFS Economic Farm Size (in Euros) Continuous  Farm  FADN 

UAA Total Utilized Agricultural Area 

(in hectares) (UAA) 

Continuous  Farm  FADN 

ASSTS Total Assets (in Euros) Continuous  Farm  FADN 

OWN Family Farm Ownership 

(Dummy) 

Equals 1 if farm is a family farm. 

Dichotomous Farm FADN  

Production     

TF 1-8: 

TF1  

TF2  

TF3  

TF4  

TF5  

TF6  

TF7  

TF8 

 

Type of Farming: 

TF1 (Fieldcrops) (Dummy) 

TF2 (Horticulture) (Dummy) 

TF3 (Wine) (Dummy) 

TF4 (Other permanent crops) 

(Dummy) 

TF5 (Milk) (Dummy) 

TF6 (Other grazing livestock) 

(Dummy) 

TF7 (Granivores) (Dummy) 

TF8(Other) (Dummy) 

Dichotomous Farm FADN  

ORG Organic Production (Dummy) Dichotomous Farm FADN  

SPCL PDO/PGI/TSG production 

(Dummy):  indication for whether 

the holding produces agricultural 

products and/or foodstuffs 

protected by a PDO or PGI or 

TSG based on Council Regulation 

(EC) No 510/2006 

Dichotomous Farm FADN 

TOUR On-Farm Tourism Sales (in 

Euros) 

Continuous  Farm  FADN 

Costs     

PDLBR Paid Labour Input (in AWUs) Continuous  Farm  FADN 

UNPDLBR Unpaid Labour Input (in AWUs) Continuous  Farm  FADN 

SPCOST Total Specific Costs (in Euros) Continuous  Farm  FADN 

OVER Total Farming Overheads (in 

Euros) 

Continuous  Farm  FADN 

Subsidies     
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    ENVSB Environmental subsidies (in 

Euros) 

 

 
 

Continuous  Farm  FADN 

LFASB Least Favoured Area subsidies (in 

Euros) 

Continuous  Farm  FADN 

RURSB Other rural development 

payments (in Euros) 

Continuous  Farm  FADN 

TTSUB Total Subsidies, excluding on 

investments (in Euros) 

Continuous  Farm  FADN 

Geographical     

LFA Less Favoured Area (Dummy)  Dichotomous Farm FADN 

NAT Natura 2000 Area (Dummy)  Dichotomous Farm FADN 

MNT Mountain Area (Dummy)  Dichotomous Farm FADN 

COUNTRY NUTS 1(Dummy): Dichotomous NUTS2 FADN 

 

We control for asset specificity of farms by including variables relating to structural and 

productive characteristics of the farm: farm size (EFS, UAA, ASSTS), family farm 

ownership (OWN), agricultural specialisation by type of farming (TF1, TF2, TF3, TF4, 

TF5, TF6, TF7, TF8), farming-specific practices such as organic production (ORG), 

production of FQS ingredients and products (SPCL), diversification activities (TOUR) 

and subsidies received (TTSUB, RURSB, ENVSB, LFASB). Engaging in on-farm tourism 

offers an immediate marketing channel for farm products (Corsi et al., 2018) and is thus 

expected to increase both probability of adopting SFSC and farm performance . 

Surprisingly, Corsi et al. (2018) find that producing under PDO and PGI labelling 

schemes (SPCL) decreases the probability of engaging in direct sales as other marketing 

channels might be more profitable for these highly differentiated products (e.g. , specialist 

food shops). Producing under organic practices is consistently expected to increase the 

probability of adopting SFSC because farmers engaged in SFSC are often found to also 

employ extensive farming techniques (Ahearn, 2018; Corsi et al., 2018; Aguglia et al., 

2009). We include cost variables (SPCOST, OVER, PDLBR) and farm-household-specific 

variables (UNPDLBR) to control for changes in the cost and labour structure of farms.  

We control for geographical factors and site-specificity by including location of farms in 

mountain areas (MNT), environmentally constrained areas (NAT) and in less favoured areas 

(LFA) in our model. We control for country effects by including a dummy for every NUTS1 

region (i.e., each member state) in our sample. We hypothesize that farms located in higher 

altitude zones, environmentally constrained areas (i.e. Natura 2000 sites) and in less favoured 

areas face higher transaction costs (Aguglia et al., 2009). SFSC are expected to increase farm 

performance in areas where the marginality of the territory and environmental restrictions are 

detrimental to competitiveness in conventional supply chains. Annex A3.A reports the 

correlation coefficients for the variables that will be used in the estimations. 
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3.4.3. Model specifications 

Following Becker and Ichino (2002), we will use propensity score matching techniques to 

overcome potential self-selection of farmers’ in the adoption of SFSC. Due to this self-

selection, the assignment of farmers into the treatment (SFSC adoption) and control (non-

SFSC adoption) groups is not random. Therefore, the estimation of the effect of SFSC 

adoption may be biased by the existence of confounding factors. Propensity score matching 

(PSM) is a way to “correct” the estimation of treatment effects by controlling for these 

confounding factors based on the idea that the bias is reduced when the comparison of 

outcomes is performed using treated and control subjects that are as similar as possible. The 

propensity score method summarizes pre-treatment characteristics of each farmer into a 

single-index variable (the propensity score) that makes matching feasible. 

The propensity score is defined by Rosenbaum and Rubin (1983) as the conditional 

probability of receiving a treatment given pre-treatment characteristics: 

 

p(X) ≡ Pr(D = 1|X) = E(D|X)      (1) 

 

where D = {0, 1} is the indicator of exposure to treatment and X is the multidimensional 

vector of pre-treatment characteristics. Rosenbaum and Rubin (1983) show that if the 

exposure to treatment is random within cells defined by X, it is also random within cells 

defined by the values of the one-dimensional variable p(X). As a result, given a population of 

units denoted by i, if the propensity score p(Xi) is known, then the Average effect of 

Treatment on the Treated (ATT) can be estimated as follows: 

 

 ≡ E{Y1i − Y0i|Di = 1}      (2) 

 

 ≡ E{Y1i − Y0i|Di = 1, p(Xi)} 

 

 ≡ E{Y1i|Di = 1, p(Xi)} − E{Y0i|Di = 0, p(Xi)}|Di = 1 

 

where the outer expectation is over the distribution of (p(Xi)|Di = 1) and Y1i and Y0i are the 

potential outcomes in the two counterfactual situations of (respectively) treatment and no 

treatment. The Stata command pscore is used to estimate the propensity score and to test the 

balancing requirement. The latter requires that pre-treatment variables are balanced (i.e., that 

the mean of each pre-treatment variable does not differ between treated and non-treated) 

given the propensity score.  

Next, the stratification method is used to estimate ATT based on the propensity scores. 

Stratification consists of dividing the range of variation of the propensity score in intervals 

such that within each interval, treated and control units have on average the same propensity 

score. Note that the estimation of the propensity scores was based on the same stratification 

procedure and that, by construction, in each interval defined by this procedure pre-treatment 

variables are balanced and the assignment to treatment can be considered random. Within 

each interval, the difference between the average of the outcomes of the treated and the 

controls is computed. The ATT of interest is finally obtained as an average of the ATT of 

each interval with weights given by the distribution of treated units across blocks. 

Hence, letting q index the blocks defined over intervals of the propensity score, within each 

block the program computes: 
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𝜏𝑞
𝑆 =  

∑ 𝑌𝑖
𝑇

𝑖𝜖𝐼(𝑞)

𝑁𝑞
𝑇 −  

∑ 𝑌𝑗
𝐶

𝑗𝜖𝐼(𝑞)

𝑁𝑞
𝐶       (3) 

where I(q) is the set of units in interval q and 𝑁𝑞
𝑇 and 𝑁𝑞

𝐶  are the numbers of treated and 

control units in interval q. The estimator of the ATT in (2) based on the stratification method 

is then computed using the formula: 

𝜏𝑆 = ∑ 𝜏𝑞
𝑆𝑄

𝑞=1  
∑ 𝐷𝑖𝑖𝜖𝐼(𝑞)

∑ 𝐷𝑖∀𝑖
      (4) 

Command atts is used in Stata to estimate the ATT based on the stratification method. 

 

3.5. Results 

3.5.1. Descriptive evidence of SFSC adoption 

 

Table 3.3 provides an overview of the number and share of SFSC adopters per member state. 

Italy and Austria host the largest number of SFSC farmers but also France, Romania and the 

Czech Republic have a high number of SFSC farmers. In terms of the share in the total farm 

population, Austria (18.9%), Slovakia (15.7%) and the Czech Republic (15.4%) are the main 

SFSC member states. No SFSC farms are reported in Denmark, Ireland and Luxemburg. 

Overall, SFSC farms make up only a small share in the total EU population (2.7% on 

average). 

As explained in section 3.4.1, SFSC farms are distinguished in five on-farm processing 

sectors: meat; buffalo milk; cows’ milk;  crops; goats’ milk. Table 3.4 shows the average 

value of sales in each of these four sectors per member state. Not surprisingly, SFSC based on 

buffalo milk are exclusively located in Italy, where buffalo milk is used in the production of 

mozzarella cheese. Sales values differ substantially across sectors and member states. The 

highest sales values are achieved in the on-farm processing of crops in the Czech Republic 

and Slovakia. 

Table 3.5 shows a comparison between SFSC adopters and non-adopters based on the 

variables that will be used in the estimations. A first observation is that the farm net value 

added of SFSC farms is more than double that of non-SFSC farms.5 On the other hand, FNVA 

per annual work unit and per utilised agricultural area is small for SFSC adopters than for 

non-adopters. This is in line with the comparisons of the relative size of SFSC farms, showing 

that SFSC farms are larger in terms of EFS, UAA, ASSTS, cost estimates and (total) 

subsidies. Interestingly, SFSC farms are more involved in organic production, FQS 

production and agri-tourism activities. They are also located more often in Natura 2000 and 

mountain areas, while they are relatively less prominent in LFA regions. 

  

 
5 It should be noted that these comparisons are based on correlations and simple t-test statistics to derive 

significance levels. This does not control for self-selection bias. Results based on the propensity score matching 

estimation and that control for potential bias because of confoundedness in the estimation are presented in 

section 3.5.2. 
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Table 3.3. Share of farms in sample with SFSC adoption in the EU 

Country Total # farms # SFSC farms % SFSC farms 

Belgium 1,207 45 3.73 

Bulgaria 2,208 19 0.86 

Cyprus 433 28 6.47 

Czech Republic 1,362 210 15.42 

Denmark 1,873 0 0.00 

Germany 8,822 7 0.08 

Greece 4,238 79 1.86 

Spain 8,714 28 0.32 

Estonia 656 27 4.12 

France 7,553 234 3.10 

Croatia 1,217 82 6.74 

Hungary 1,976 22 1.11 

Ireland 913 0 0.00 

Italy 9,934 406 4.09 

Lithuania 1,152 21 1.82 

Luxemburg 446 0 0.00 

Latvia 996 39 3.92 

Malta 498 15 3.01 

Netherlands 1,503 27 1.80 

Austria 2,142 405 18.91 

Poland 12,305 68 0.55 

Portugal 2,077 68 0.55 

Romania 4,031 229 5.68 

Finland 830 8 0.96 

Sweden 1,040 12 1.15 

Slovakia 562 88 15.66 

Slovenia 902 81 8.98 

United Kingdom 2,756 52 7.89 

EU 82,346 2,235 2.7 

Source: Based on FADN 
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Table 3.4. Average farm sales from on-farm processing of meat, buffalo milk, cows’ 

milk, crops (excluding wine and olive oil) and goats’ milk in Euro 

Country Meat Buffalo milk Cows’ milk Crops Goats’ milk 

Belgium 948.9 - 979.4 55.2 - 

Bulgaria 3180.6 - 281.2 1992.6 1.4 

Cyprus - - 9.2 243.0 354.0 

Czech Rep. 8652.1 - 1772.6 12,898.1 190.1 

Denmark - - - - - 

Germany - - 3.9 - - 

Greece - - 0.4 61.0 57.9 

Spain 82.4 - 224.0 8.6 61.0 

Estonia 670.7 - 88.2 232.6 2.4 

France 131.9 - 766.9 561.6 660.3 

Croatia 9.6 - 503.4 158.1 100.7 

Hungary 21.6 - 25.6 100.3 1.6 

Ireland - - - - - 

Italy 228.1 628.0 1318.0 331.7 74.6 

Lithuania - - 96.0 186.2 - 

Luxemburg - - - - - 

Latvia 334.2 - 173.4 752.7 39.6 

Malta - - - - 396.0 

Netherlands 231.3 - 3734.6 254.3 125.8 

Austria - - 207.8 923.6 - 

Poland 0.0 - 5.2 354.7 0.1 

Portugal - - 9.6 - 1.6 

Romania 736.4 - 213.7 724.9 124.7 

Finland 231.8 - - 48.7 - 

Sweden 31.5 - - 212.5 - 

Slovakia 1318.7 - 2173.0 15,929.3 - 

Slovenia 154.1 - 57.9 399.0 - 

United Kingd. 17.0 - 2182.0 2000.0 - 

Source: Based on FADN 
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Table 3.5. Characteristics of sample farms, SFSC adopters and non-adopters 

Variable Total Non-SFSC SFSC Sign. 

FNVA 88,894.3 85,919.6 195,515.9 *** 

FNVAWU 27,906.8 27,978.1 25,352.6 *** 

FNVAUAA 5,679.8 5,739.1 3,576.3  

EFS 214.6 210.7 353.3 *** 

UAA 103.4 99.1 258.8 *** 

ASSTS 800,090 791,491 1,108,331 *** 

OWN 82.3% 82.6% 72.6% *** 

TF1 26.1% 26.6% 11.2% *** 

TF2 5.9% 5.9% 3.5% *** 

TF3 13.2% 13.2% 10.9% *** 

TF4 30.8% 30.5% 42.3% *** 

TF5 6.4% 6.4% 4.1% *** 

TF6 3.4% 3.4% 5.6% *** 

TF7 2.5% 2.4% 5.3% *** 

ORG 6.2% 5.9% 13.7% *** 

SPCL 3.5% 3.4% 9.2% *** 

TOUR 429.0 341.9 3,553.6 *** 

PDLBR 1.7 1.6 6.7 *** 

UNPDLBR 1.3 1.3 1.4 *** 

SPCOST 98,826.2 94,930.4 238,465.6 *** 

OVER 53,096.0 51,309.7 117,122.8 *** 

ENVSB 3,646.4 3,553.9 6,997.8 *** 

LFASB 1,820.8 1,636.9 8,412.4 *** 

RURSB 460.0 428.8 1,581.6 *** 

TTSB 34,614.0 32,935.0 94,794.8 *** 

LFA 51.8% 52.0% 41.7% *** 

NAT 3.9% 3.9% 4.9% ** 

MNT 16.4% 15.9% 34.8% *** 

Note: Displayed are sample means for continuous and % for dummy variables 

*** 1% significance level; ** 5% significance level; * 10% significance level 
Source: Own calculations based on FADN 
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3.5.2. SFSC adoption and impact on farm performance 

This section reports the results of the econometric analyses. First, a probit model is estimated 

to derive the determinants of SFSC adoption (Table 3.6 and Annex A3.B for results of a 

similar estimation but excluding member state dummies, i.e., country fixed effects). The 

results show that being involved in FQS production or organic production substantially 

increase the likelihood of SFSC adoption. Moreover, farms located in mountain areas are 

more likely to adopt SFSC, ceteris paribus. 

Before presenting the results of the propensity score matching analysis, table 3.7 shows the 

results of an OLS regression with FNVA as dependent variable and SFSC included as one of 

the independent variables, while controlling for all other variables that were derived from 

literature and theory and that are presented in table 3.2. The results of a similar model but 

without the country fixed effects is given in Annex A3.C. We observe that the overall 

goodness-of-fit of the model is reasonable, as shown by the R-squared and Adjusted R-

squared values (70%). The main conclusion that can be drawn from this estimation is that – 

when controlling for structural, production, cost-related, policy/subsidy, and geographical 

characteristics of EU farms – SFSC adoption does not significantly affect farm performance 

measured as farm net value added. This is an interesting result and will be further explored 

using propensity score matching. 

Because convergence could not be achieved for the full sample, propensity scores and ATT 

are estimated for each member state separately. Member states (Denmark, Ireland, 

Luxemburg) that did not have any SFSC farms were excluded. Furthermore, some member 

states had to be excluded from estimations because the balancing requirement for the 

propensity scores could not be achieved.  

An important question is which variables to include in the estimation of the propensity scores. 

There is a lack of consensus in the literature on this issue. Since the propensity score is 

defined as the probability of treatment assignment, there are theoretical arguments in favour 

of the inclusion of only those variables that affect treatment assignment (Austin, 2011). 

Moreover, only variables that are unaffected by participation in SFSC should be included in 

the model. Hence, variables should either be fixed over time or measured before participation 

(Caliendo and Kopeinig, 2005). Because of the cross-sectional nature of our sample, 

observing variables before SFSC adoption has taken place was not possible. We have 

therefore selected those variables that are expected to influence the choice of participation and 

that are expected to be fixed over time: OWN; TF1-7; UAA; ORG; SPCL; LFA; NAT; MNT. 

The models that led to the propensity scores estimates are reported in Annex A3.D. 

Table 3.8 shows the average treatment effects on the treated (ATT) for the member states that 

were retained for the propensity score analysis. Results show that ATTs vary substantially 

across member states. SFSC adopters in Belgium have on a average an FNVA that is 21,300 

Euro lower than in the case that they would not have been involved in SFSC. On the other 

hand, Slovak farms have increased their FNVA with 50,715 Euro compared to the situation 

without SFSC adoption. However, for the majority of members states, ATT cannot be shown 

to be significantly different from zero. This is in line with the results of the OLS regression 

analysis in table 3.7, i.e., that SFSC adoption does not affect farm performance once sufficient 

controls for confounding factors have been included. Notable exceptions are Croatia and 

Slovenia and Greece where a significantly positive ATT is found and hence a significantly 

positive effect on farm performance due to SFSC adoption. In Croatia and Slovenia (Greece), 

SFSC farms achieve on average 8,138 Euro (9,339 Euro) more in FNVA than compared to a 

situation where they would not have adopted SFSC. 
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Table 3.6 Probit regression results SFSC determinants, with country fixed-effects 

 
Source: Own calculations based on FADN  

Probit regression Number of obs 79,114

LR chi2(41) 4087.33

Prob > chi2 0.000

Log likelihood = -8130.9231 Pseudo R2 0.2009

SFSC Coef. Std. Err. z P>|z| [95% Conf.Interval]

EFS 0.000 0.000 0.510 0.613 0.000 0.000

UAA 0.000 0.000 9.430 0.000 0.000 0.000

OWN -0.177 0.032 -5.630 0.000 -0.239 -0.116

TF1 -0.567 0.039 -14.520 0.000 -0.643 -0.490

TF2 -0.295 0.057 -5.130 0.000 -0.408 -0.182

TF3 -0.328 0.043 -7.630 0.000 -0.412 -0.244

TF4 -0.066 0.034 -1.970 0.049 -0.132 0.000

TF5 -0.276 0.058 -4.720 0.000 -0.390 -0.161

TF6 0.012 0.055 0.220 0.827 -0.095 0.119

TF7 0.234 0.059 3.990 0.000 0.119 0.349

ORG 0.186 0.036 5.210 0.000 0.116 0.256

SPCL 0.431 0.047 9.080 0.000 0.338 0.524

TOUR 0.000 0.000 7.860 0.000 0.000 0.000

UNPDLBR 0.100 0.013 7.700 0.000 0.075 0.126

LFA -0.002 0.029 -0.070 0.941 -0.059 0.055

NAT 0.030 0.050 0.600 0.551 -0.069 0.128

MNT 0.209 0.034 6.120 0.000 0.142 0.276

_cons -2.002 0.076 -26.340 0.000 -2.151 -1.853
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Table 3.7 OLS Regression results for FNVA, with country fixed-effects 

 

 
Source: Own calculations based on FADN 

 

Source SS df MS Number of obs 82346

F( 53, 82292) 3686.94

Model 4.44E+15 53 8.38E+13 Prob > F 0.0000

Residual 1.87E+15 82292 2.27E+10 R-squared 0.7037

Adj R-squared 0.7035

Total 6.31E+15 82345 7.66E+10 Root MSE 1.50E+05

FNVA Coef. Std. Err. t P>|t|           [95% Conf. Interval]

SFSC -1385.4 3374.9 -0.41 0.681 -8000.141 5229.390

EFS 82.7 1.4 57.16 0.000 79.832 85.501

UAA -11.4 3.6 -3.16 0.002 -18.454 -4.336

OWN -5418.4 1685.4 -3.21 0.001 -8721.763 -2114.954

ASSTS 0.0 0.0 42.32 0.000 0.019 0.021

TF1 18671.8 1911.8 9.77 0.000 14924.730 22418.800

TF2 37572.2 2814.0 13.35 0.000 32056.750 43087.670

TF3 27261.3 2285.4 11.93 0.000 22781.890 31740.750

TF4 11700.9 1892.8 6.18 0.000 7991.124 15410.710

TF5 -31851.7 2735.6 -11.64 0.000 -37213.560 -26489.930

TF6 10638.1 3296.1 3.23 0.001 4177.794 17098.460

TF7 -10348.1 3661.3 -2.83 0.005 -17524.230 -3172.039

ORG 8879.5 2294.7 3.87 0.000 4381.889 13377.200

SPCL -4009.4 3065.4 -1.31 0.191 -10017.510 1998.682

TOUR 0.2 0.1 2.70 0.007 0.055 0.349

PDLBR 9646.2 119.6 80.64 0.000 9411.708 9880.629

UNPDLBR 20423.2 807.0 25.31 0.000 18841.460 22004.900

SPCOST 0.1 0.0 36.62 0.000 0.116 0.129

OVER 0.3 0.0 40.35 0.000 0.279 0.307

ENVSB 0.6 0.0 19.56 0.000 0.527 0.644

LFASB -2.2 0.1 -28.25 0.000 -2.331 -2.028

RURSB -1.3 0.1 -9.04 0.000 -1.639 -1.055

TTSB 0.4 0.0 27.35 0.000 0.327 0.377

LFA 642.8 1357.1 0.47 0.636 -2017.037 3302.692

NAT 6345.8 2782.9 2.28 0.023 891.324 11800.220

MNT 3930.9 1884.9 2.09 0.037 236.486 7625.292

_cons -46415.4 7765.1 -5.98 0.000 -61634.830 -31195.860
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Table 3.8 Average Treatment Effect for the Treated (ATT), based on stratified 

propensity score matching, per Member State. 

 

Country # SFSC # control ATT Std. Err. t-value 

Austria 405 1,737 3,221.3 2,457.9 1.31 

Balkan (Hr&Sn) 163 1,956 8,137.5 3,118.4 2.61** 

Baltics (Est&Lv&Lt) 87 2,717 -19,800 20,339.1 -0.97 

Belgium 45 971 -21,300 16,627.3 -1.28 

Cyprus 28 350 6,256.6 6,452.5 0.97 

France 234 7,319 -4,618.9 6,435.5 -0.72 

Greece 79 4,159 9,338.9 3,752.2 2.49** 

Italy 406 9,390 -1,367.0 12,209.0 -0.11 

Malta 15 268 24,049.1 16,344.6 1.47 

Poland 68 12,208 11,729.8 26,445.2 0.44 

Romania 229 3,802 35,909.1 25,321.9 1.42 

Slovakia 88 454 50,714.5 82,970.2 0.61 

United Kingdom 52 1,582 22,347.0 56,991.0 0.39 

Note: only member states with a minimum number of SFSC farms has been included. 

Additionally, some member states were dropped because balancing could not be achieved 

during the calculation of the propensity score. 

** denotes a significant result at 5% significance level 

Bootstrapping was used to derive standard errors 
Source: own calculations based on FADN 

 

3.6. Conclusion and discussion 

Short food supply chains (SFSC) have gained prominence in the debate regarding market 

access and competitiveness of farms in the EU. On the one hand, SFSC are expected to 

achieve increased margins through the internalization of marketing functions and premium 

prices obtained through consumers’ willingness to pay for locally produced foods. On the 

other hand, the literature on SFSC has also highlighted significant increases in marketing, 

labour and transportation costs related to the adoption of SFSC that can offset the premium 

prices associated with marketing through SFSCs. However, literature on the economic 

impacts of short food supply chains on EU farms is sparse, and primarily based on anecdotal 

and case-study evidence. This paper aimed at filling this knowledge gap based on a 

quantitative study of the impact of SFSC adoption on EU farm performance. Data from the 

Farm Accountancy Data Network (FADN) was used for all EU member states in the year 

2014. 

Propensity score matching techniques were used to overcome potential self-selection of 

farmers’ in the adoption of SFSC. Propensity score matching is a way to “correct” the 

estimation of treatment effects by controlling for confounding factors by comparing outcomes 

from treated and control subjects that are as similar as possible. The propensity score is a 
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summary of pre-treatment characteristics of each farmer into a single-index variable and this 

makes matching between treated and control farmers feasible. 

The results show that Italy and Austria host the largest number of SFSC farmers and that in 

terms of the share in the total farm population, Austria (18.9%), Slovakia (15.7%) and the 

Czech Republic (15.4%) are the main SFSC member states. No SFSC farms are reported in 

Denmark, Ireland and Luxemburg. Overall, SFSC farms make up only a small share in the 

total EU population (2.7% on average). 

Furthermore, an OLS regression model that controlled for structural, production, cost-related, 

policy/subsidy, and geographical characteristics of EU farms showed that SFSC adoption 

does not significantly affect farm performance. This result was largely confirmed by the 

propensity score matching estimation. For the majority of members states, the average 

treatment effect (of SFSC adoption) on the treated (SFSC adopters) cannot be shown to be 

significantly different from zero. Notable exceptions are Croatia and Slovenia and Greece 

where a significantly positive average treatment effect on the treated is found and hence a 

significantly positive effect on farm performance due to SFSC adoption. In Croatia and 

Slovenia (Greece), SFSC farms achieve on average 8,138 Euro (9,339 Euro) more in farm net 

value added than compared to a situation where they would not have adopted SFSC. 

To conclude, we want to point out some shortcomings with respect to the data and the choices 

made in the estimation. These choices and data limitations may not have prevented that all 

bias be removed in the estimations so that caution is advised when interpreting the results and 

conclusions. From the start, and following the literature on SFSC, we have framed the 

research with a focus on small farms. However, the indicator of SFSC that we have used in 

the analysis is based on on-farm processing capacity and was found to be more prominent on 

larger scale farms. Moreover, the reader should be aware that our operationalization of the 

SFSC adoption decision yields only a subsample of SFSC adopters, namely farms with on-

farm processing capacity only. 

This brings us to a general limitation of using FADN data for the analysis. Namely, FADN 

only includes agricultural holdings that are considered commercial, i.e., farms that are 

economically large enough to provide a main activity for the farmer and a sufficient level of 

income. Hence, by definition, large-scale farms will be relatively overrepresented in the 

FADN sample. This may have implications for the suitability of this dataset to investigate the 

effects of SFSC adoption.  

Finally, the estimated coefficients and effects were found to be highly sensitive to the 

variables included in the model specifications. The independent variables used for the OLS 

regression analysis were selected on the basis of a review of the existing literature and 

theoretical foundations and the goodness-of-fit of the model was found to be high. But 

unfortunately, (simple) regression techniques are unlikely to overcome the endogeneity 

problem between SFSC adoption and farm performance and may therefore yield biased 

results. Propensity score matching was used to overcome this problem. However, there is no 

consensus in the literature on which variables are to be included in the calculation of the 

propensity scores. Moreover, model specifications had to be adjusted when calculating the 

propensity scores for different member states to fulfil the balancing requirement.  
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ANNEX A3.A CORRELATION MATRIX FOR MODEL VARIABLES 

 

 

FNVA SFSC EFS UAA OWN ASSTS TF1

FNVA 1

SFSC 0.0643 1

EFS 0.6905 0.0386 1

UAA 0.5902 0.0871 0.4914 1

OWN -0.3016 -0.0426 -0.3031 -0.3189 1

ASSTS 0.6191 0.029 0.615 0.5064 -0.2428 1

TF1 -0.001 -0.0568 -0.0478 0.128 -0.0246 0.0021 1

TF2 0.0657 -0.0166 0.0805 -0.0761 -0.0523 -0.0196 -0.1486

TF3 -0.0337 -0.0112 -0.0697 -0.1071 0.0146 -0.0691 -0.2317

TF4 -0.0342 0.0415 -0.0501 -0.0196 0.0378 0.0101 -0.3969

TF5 0.0446 -0.0158 0.1997 -0.0363 -0.0439 0.0984 -0.1553

TF6 -0.0192 0.0198 -0.028 -0.0267 0.0227 -0.0251 -0.1122

TF7 0.0004 0.0294 0.0117 -0.0007 0.0052 0.0022 -0.0957

ORG -0.0113 0.0527 -0.0332 0.0057 0.0091 -0.0167 -0.0597

SPCL -0.0265 0.0514 -0.039 -0.0409 0.0364 -0.0368 -0.0736

TOUR 0.0849 0.0734 0.047 0.057 -0.041 0.0897 -0.0108

PDLBR 0.7176 0.1048 0.5818 0.6516 -0.3134 0.466 0.0002

UNPDLBR-0.0516 0.022 -0.0238 -0.1809 0.0123 -0.0122 -0.1907

SPCOST 0.7327 0.0741 0.7528 0.5604 -0.2989 0.6546 -0.0531

OVER 0.7567 0.0697 0.7044 0.6569 -0.343 0.6392 0.0023

ENVSB 0.4068 0.0244 0.2993 0.495 -0.1512 0.2749 0.0201

LFASB 0.1638 0.1262 0.1416 0.3638 -0.1316 0.1294 -0.0621

RURSB 0.0334 0.0495 0.0221 0.0593 0.0025 0.0472 -0.0028

TTSB 0.6579 0.0986 0.5342 0.8507 -0.3053 0.557 0.0647

LFA 0.106 -0.0335 0.126 0.0505 -0.1145 0.1341 0.1806

NAT -0.0244 0.0084 -0.0346 -0.0086 0.0224 -0.0355 -0.0105

MNT -0.0543 0.0829 -0.0748 -0.0679 0.0482 -0.0766 -0.121

TF2 TF3 TF4 TF5 TF6 TF7 ORG

TF2 1

TF3 -0.0973 1

TF4 -0.1667 -0.2599 1

TF5 -0.0653 -0.1017 -0.1743 1

TF6 -0.0472 -0.0735 -0.1259 -0.0493 1

TF7 -0.0402 -0.0626 -0.1073 -0.042 -0.0303 1

ORG -0.0217 0.0217 0.0833 -0.0433 0.0038 -0.0115 1

SPCL -0.0297 0.2358 -0.0628 -0.0325 0.0651 -0.0243 0.0056

TOUR -0.0124 0.0146 0.0034 -0.0071 0.0068 -0.0002 0.0152

PDLBR 0.0696 -0.0165 -0.0635 0.0157 -0.0013 0.0053 -0.0035

UNPDLBR 0.0419 -0.0896 0.1743 0.0159 -0.016 0.0623 -0.0052

SPCOST 0.0321 -0.0967 -0.016 0.195 -0.0367 0.0276 -0.0326

OVER 0.0689 -0.0682 -0.0274 0.0357 -0.024 0.0146 -0.0094

ENVSB -0.0377 -0.0402 0.0223 0.0147 -0.0139 -0.0033 0.092

LFASB -0.0494 -0.071 0.1439 -0.0362 -0.0259 0.0108 0.0769

RURSB -0.0213 -0.0189 0.0408 -0.0139 0.0059 -0.0089 0.1521

TTSB -0.0699 -0.0978 0.012 -0.0202 -0.026 0.0118 0.0304

LFA 0.0754 0.0248 -0.2717 0.0742 0.0101 -0.0078 -0.1079

NAT -0.0221 -0.0201 0.0478 -0.0298 -0.0019 0.0052 0.0299

MNT -0.0222 0.0788 0.1568 -0.0508 0.0078 -0.0326 0.0751
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SPCL TOUR PDLBR UNPDLBRSPCOST OVER ENVSB

SPCL 1

TOUR 0.0126 1

PDLBR -0.0161 0.1001 1

UNPDLBR-0.0192 0.0052 -0.1938 1

SPCOST -0.0405 0.0743 0.6905 -0.0595 1

OVER -0.04 0.0826 0.7468 -0.0792 0.7874 1

ENVSB -0.0171 0.0238 0.4193 -0.0995 0.3681 0.3694 1

LFASB -0.0202 0.0383 0.2953 -0.0568 0.1993 0.2327 0.2171

RURSB 0.0411 0.0133 0.053 0.0256 0.0439 0.0593 0.0405

TTSB -0.0364 0.0715 0.6923 -0.1569 0.6352 0.719 0.594

LFA -0.0492 -0.0056 0.0719 -0.0567 0.1055 0.1055 0.0045

NAT 0.0028 0.0008 -0.0158 0.0017 -0.0326 -0.033 0.0122

MNT 0.0832 0.0391 -0.0443 -0.0187 -0.0761 -0.0773 -0.0071

LFASB RURSB TTSB LFA NAT MNT

LFASB 1

RURSB 0.0545 1

TTSB 0.4343 0.0837 1

LFA -0.2092 -0.0325 0.0243 1

NAT 0.0152 0.0078 -0.0117 -0.07 1

MNT 0.1469 0.0493 -0.033 -0.459 0.0167 1
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ANNEX A3.B PROBIT REGRESSION RESULTS SFSC DETERMINANTS, WITHOUT COUNTRY 

FIXED-EFFECTS 

 

 
Source: Own calculations based on FADN  

Probit regression Number of obs 82,346

LR chi2(17) 1787.29

Prob > chi2 0.000

Log likelihood = -9371.6929 Pseudo R2 0.0871

SFSC Coef. Std. Err. z P>|z| [95% Conf.Interval]

EFS 0.000 0.000 -2.180 0.029 0.000 0.000

UAA 0.000 0.000 13.920 0.000 0.000 0.000

OWN -0.189 0.025 -7.600 0.000 -0.238 -0.140

TF1 -0.527 0.036 -14.830 0.000 -0.597 -0.458

TF2 -0.347 0.053 -6.590 0.000 -0.450 -0.244

TF3 -0.353 0.038 -9.190 0.000 -0.429 -0.278

TF4 -0.090 0.030 -3.060 0.002 -0.148 -0.032

TF5 -0.293 0.051 -5.760 0.000 -0.393 -0.194

TF6 0.012 0.049 0.250 0.804 -0.085 0.109

TF7 0.212 0.052 4.080 0.000 0.110 0.314

ORG 0.351 0.031 11.330 0.000 0.291 0.412

SPCL 0.549 0.039 14.050 0.000 0.472 0.625

TOUR 0.000 0.000 9.630 0.000 0.000 0.000

UNPDLBR 0.082 0.012 6.800 0.000 0.059 0.106

LFA 0.145 0.024 5.970 0.000 0.098 0.193

NAT 0.081 0.046 1.780 0.075 -0.008 0.171

MNT 0.511 0.026 19.400 0.000 0.460 0.563

_cons -1.996 0.042 -48.040 0.000 -2.077 -1.914
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ANNEX A3.C OLS REGRESSION RESULTS FOR FNVA, WITHOUT COUNTRY FIXED-EFFECTS 

 

 
Source: Own calculations based on FADN   

Source SS df MS Number of obs 82346

F( 26, 82319) 7419.8

Model 4.42E+15 26 1.70E+14 Prob > F 0.0000

Residual 1.89E+15 82319 2.29E+10 R-squared 0.7009

Adj R-squared 0.7008

Total 6.31E+15 82345 7.66E+10 Root MSE 1.50E+05

FNVA Coef. Std. Err. t P>|t|           [95% Conf. Interval]

SFSC 649.5 3322.5 0.20 0.845 -5862.529 7161.496

EFS 84.9 1.4 58.77 0.000 82.112 87.777

UAA -18.0 3.5 -5.11 0.000 -24.840 -11.066

OWN -2863.8 1505.5 -1.90 0.057 -5814.626 87.080

ASSTS 0.0 0.0 46.06 0.000 0.019 0.021

TF1 19885.6 1896.0 10.49 0.000 16169.510 23601.640

TF2 38545.5 2747.6 14.03 0.000 33160.270 43930.660

TF3 32572.3 2208.8 14.75 0.000 28243.120 36901.540

TF4 11854.9 1849.3 6.41 0.000 8230.393 15479.450

TF5 -32046.1 2720.3 -11.78 0.000 -37377.960 -26714.230

TF6 14756.7 3263.3 4.52 0.000 8360.685 21152.680

TF7 -8373.3 3672.4 -2.28 0.023 -15571.230 -1175.334

ORG 2260.8 2259.5 1.00 0.317 -2167.681 6689.337

SPCL -1965.0 2978.5 -0.66 0.509 -7802.905 3872.854

TOUR 0.3 0.1 3.47 0.001 0.114 0.408

PDLBR 9476.1 115.5 82.03 0.000 9249.676 9702.498

UNPDLBR 19617.8 769.9 25.48 0.000 18108.800 21126.870

SPCOST 0.1 0.0 35.69 0.000 0.112 0.125

OVER 0.3 0.0 40.59 0.000 0.275 0.302

ENVSB 0.6 0.0 20.05 0.000 0.530 0.645

LFASB -2.6 0.1 -36.18 0.000 -2.716 -2.437

RURSB -1.2 0.1 -8.44 0.000 -1.480 -0.923

TTSB 0.4 0.0 29.32 0.000 0.342 0.391

LFA 2912.3 1264.3 2.30 0.021 434.338 5390.321

NAT 3998.4 2737.9 1.46 0.144 -1367.983 9364.690

MNT 14885.6 1638.3 9.09 0.000 11674.450 18096.700

_cons -37768.7 2575.6 -14.66 0.000 -42816.760 -32720.540
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ANNEX A3.D SFSC SELECTION MODELS FOR PROPENSITY SCORE CALCULATION 

 

 
 

AUSTRIA

Probit regression Number of obs 2142

LR chi2(8) 187.56

Prob > chi2 0

Log likelihood = -944.83472 Pseudo R2 0.0903

------------- ----------- ------------- -------- -------- -----------------------

SFSC Coef. Std. Err. z P>|z| [95% Conf.Interval]

------------- ----------- ------------- -------- -------- -----------------------

UAA -0.00586 0.001365 -4.29 0 -0.00853 -0.00319

TF1 -0.14754 0.110594 -1.33 0.182 -0.3643 0.069216

TF4 -0.11301 0.09555 -1.18 0.237 -0.30028 0.07427

TF7 0.432071 0.218071 1.98 0.048 0.004659 0.859483

ORG -0.02307 0.078577 -0.29 0.769 -0.17708 0.130937

SPCL 0.865902 0.092524 9.36 0 0.684557 1.047246

LFA -0.37409 0.095751 -3.91 0 -0.56175 -0.18642

MNT -0.20032 0.09791 -2.05 0.041 -0.39222 -0.00842

_cons -0.59067 0.105544 -5.6 0 -0.79753 -0.3838

------------- ----------- ------------- -------- -------- -----------------------

BALKAN: Croatia and Slovenia

Probit regression Number of obs 2119

LR chi2(13) 38.93

Prob > chi2 0.0002

Log likelihood = -555.1847 Pseudo R2 0.0339

------------- ----------- ------------ --------- -------- ------------- ----------

SFSC Coef. Std. Err. z P>|z| [95% Conf.Interval]

------------- ----------- ------------ --------- -------- ------------- ----------

UAA -0.00393 0.001838 -2.14 0.032 -0.00753 -0.00033

OWN 0.486042 0.447025 1.09 0.277 -0.39011 1.362195

TF1 -0.24579 0.145405 -1.69 0.091 -0.53077 0.039202

TF2 0.026392 0.246467 0.11 0.915 -0.45667 0.509458

TF3 -0.17307 0.161609 -1.07 0.284 -0.48982 0.143679

TF4 -0.24559 0.110524 -2.22 0.026 -0.46221 -0.02897

TF5 -0.45753 0.273436 -1.67 0.094 -0.99346 0.078391

TF7 0.246786 0.193488 1.28 0.202 -0.13244 0.626016

ORG 0.412066 0.127726 3.23 0.001 0.161727 0.662405

SPCL -0.084 0.244235 -0.34 0.731 -0.56269 0.394691

LFA 0.108632 0.110434 0.98 0.325 -0.10782 0.325079

MNT 0.144249 0.123284 1.17 0.242 -0.09738 0.385881

NAT 0.120663 0.096684 1.25 0.212 -0.06883 0.31016

_cons -1.83988 0.464102 -3.96 0 -2.7495 -0.93026

------------- ----------- ------------ --------- -------- ------------- ----------
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BALTICS: Estonia, Latvia and Lithuania

Probit regression Number of obs 2804

LR chi2(12) 68.52

Prob > chi2 0

Log likelihood = -353.51719 Pseudo R2 0.0884

------------- ------------- ------------ -------- -------- ------------- ----------

SFSC Coef. Std. Err. z P>|z| [95% Conf.Interval]

------------- ------------- ------------ -------- -------- ------------- ----------

UAA 0.000124 0.000106 1.17 0.242 -8.4E-05 0.000331

OWN -0.19914 0.132652 -1.5 0.133 -0.45914 0.06085

TF1 -0.37435 0.149215 -2.51 0.012 -0.66681 -0.08189

TF2 0.43783 0.234506 1.87 0.062 -0.02179 0.897454

TF3 0.405218 0.27118 1.49 0.135 -0.12628 0.936721

TF4 -0.25982 0.139646 -1.86 0.063 -0.53352 0.013877

TF5 0.113796 0.302734 0.38 0.707 -0.47955 0.707144

TF6 1.005919 0.221387 4.54 0 0.572009 1.439829

TF7 -0.2506 0.464725 -0.54 0.59 -1.16145 0.660244

ORG 0.353552 0.116905 3.02 0.002 0.124423 0.582681

LFA 0.007972 0.10349 0.08 0.939 -0.19486 0.210808

NAT 0.015775 0.222599 0.07 0.944 -0.42051 0.452062

_cons -1.70464 0.174705 -9.76 0 -2.04705 -1.36222

------------- ------------- ------------ -------- -------- ------------- ----------

BELGIUM

Probit regression Number of obs 1016

LR chi2(10) 20.44

Prob > chi2 0.0254

Log likelihood = -174.03373 Pseudo R2 0.0555

------------- ------------ ------------ ------- --------- -----------------------

SFSC Coef. Std. Err. z P>|z| [95% Conf.Interval]

------------- ------------ ------------ ------- --------- -----------------------

UAA 0.000591 0.002034 0.29 0.771 -0.0034 0.004577

OWN -0.32652 0.175457 -1.86 0.063 -0.67041 0.017366

TF1 -0.15953 0.329361 -0.48 0.628 -0.80506 0.486008

TF3 0.673534 0.32863 2.05 0.04 0.029431 1.317637

TF4 0.277568 0.251678 1.1 0.27 -0.21571 0.770848

TF5 -0.47729 0.454719 -1.05 0.294 -1.36853 0.413939

TF6 0.379653 0.589979 0.64 0.52 -0.77668 1.535989

ORG 0.434606 0.267183 1.63 0.104 -0.08906 0.958274

LFA 0.416368 0.202818 2.05 0.04 0.018853 0.813883

NAT 0.323986 0.430322 0.75 0.452 -0.51943 1.167402

_cons -2.04063 0.395916 -5.15 0 -2.81661 -1.26464

------------- ------------ ------------ ------- --------- -----------------------
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CYPRUS

Probit regression Number of obs 378

LR chi2(9) 38.89

Prob > chi2 0

Log likelihood = -80.367225 Pseudo R2 0.1948

------------- ----------- ------------- -------- --------- ------------ ----------

SFSC Coef. Std. Err. z P>|z| [95% Conf.Interval]

------------- ----------- ------------- -------- --------- ------------ ----------

UAA -0.00209 0.005098 -0.41 0.682 -0.01208 0.007901

TF2 4.624478 . . . . .

TF3 4.78363 0.503339 9.5 0 3.797104 5.770155

TF4 5.96475 0.509929 11.7 0 4.965307 6.964194

TF6 5.087932 0.543274 9.37 0 4.023134 6.15273

ORG -0.70637 0.603699 -1.17 0.242 -1.8896 0.476859

LFA -0.72756 0.313565 -2.32 0.02 -1.34214 -0.11299

MNT 0.537901 0.294156 1.83 0.067 -0.03863 1.114436

NAT 0.809808 0.286352 2.83 0.005 0.248568 1.371048

_cons -6.69669 0.487446 -13.74 0 -7.65207 -5.74132

------------- ----------- ------------- -------- --------- ------------ ----------

FRANCE

Probit regression Number of obs 7553

LR chi2(11) 108.84

Prob > chi2 0

Log likelihood = -988.92357 Pseudo R2 0.0522

------------- ------------ ----------- -------- --------- -----------------------

SFSC Coef. Std. Err. z P>|z| [95% Conf.Interval]

------------- ------------ ----------- -------- --------- -----------------------

UAA -0.00085 0.000461 -1.85 0.064 -0.00176 0.000051

OWN -0.31773 0.066758 -4.76 0 -0.44857 -0.18688

TF2 -0.53731 0.200347 -2.68 0.007 -0.92998 -0.14463

TF3 0.02023 0.094137 0.21 0.83 -0.16428 0.204735

TF4 0.163894 0.074806 2.19 0.028 0.017277 0.310511

TF5 -0.58922 0.21796 -2.7 0.007 -1.01642 -0.16203

TF7 0.150117 0.172924 0.87 0.385 -0.18881 0.489041

ORG 0.55457 0.097812 5.67 0 0.362863 0.746278

LFA -0.11598 0.073895 -1.57 0.117 -0.26081 0.028856

MNT 0.204144 0.085003 2.4 0.016 0.03754 0.370747

NAT 0.091791 0.127174 0.72 0.47 -0.15746 0.341047

_cons -1.72914 0.107534 -16.08 0 -1.93991 -1.51838

------------- ------------ ----------- -------- --------- -----------------------
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GREECE

Probit regression Number of obs 4238

LR chi2(10) 109.75

Prob > chi2 0

Log likelihood = -337.99172 Pseudo R2 0.1397

------------- ------------ ------------ -------- ------- ------------------------

SFSC Coef. Std. Err. z P>|z| [95% Conf.Interval]

------------- ------------ ------------ -------- ------- ------------------------

UAA 0.002875 0.001634 1.76 0.079 -0.00033 0.006078

TF1 -1.47051 0.309757 -4.75 0 -2.07762 -0.86339

TF3 -0.31977 0.141796 -2.26 0.024 -0.59769 -0.04186

TF4 -0.13244 0.139799 -0.95 0.343 -0.40644 0.141556

TF6 -0.12687 0.189336 -0.67 0.503 -0.49796 0.244221

TF7 0.691457 0.604955 1.14 0.253 -0.49423 1.877147

SPCL -0.59304 0.27057 -2.19 0.028 -1.12335 -0.06273

LFA -0.1157 0.14655 -0.79 0.43 -0.40294 0.17153

MNT 0.365658 0.117945 3.1 0.002 0.13449 0.596827

NAT -0.63131 0.405977 -1.56 0.12 -1.42701 0.164395

_cons -1.83724 0.133262 -13.79 0 -2.09842 -1.57605

------------- ------------ ------------ -------- ------- ------------------------

ITALY

Probit regression Number of obs 9934

LR chi2(13) 519.16

Prob > chi2 0

Log likelihood = -1436.1365 Pseudo R2 0.1531

------------- ------------ ------------ -------- -------- ------------- ----------

SFSC Coef. Std. Err. z P>|z| [95% Conf.Interval]

------------- ------------ ------------ -------- -------- ------------- ----------

UAA 0.001555 0.000337 4.62 0 0.000895 0.002215

OWN -0.1381 0.072384 -1.91 0.056 -0.27997 0.003769

TF1 -0.94825 0.132668 -7.15 0 -1.20827 -0.68822

TF2 0.24065 0.125584 1.92 0.055 -0.00549 0.48679

TF3 -0.75349 0.119261 -6.32 0 -0.98724 -0.51974

TF4 0.226263 0.100913 2.24 0.025 0.028478 0.424048

TF5 -0.17444 0.145937 -1.2 0.232 -0.46047 0.111595

TF6 -0.11793 0.130526 -0.9 0.366 -0.37375 0.137901

TF7 0.468653 0.192069 2.44 0.015 0.092205 0.845101

ORG 0.278765 0.224051 1.24 0.213 -0.16037 0.717898

SPCL 0.12045 0.117004 1.03 0.303 -0.10887 0.349772

LFA -0.36564 0.058431 -6.26 0 -0.48017 -0.25112

NAT 0.049719 0.142698 0.35 0.728 -0.22996 0.329402

_cons -1.38343 0.118955 -11.63 0 -1.61657 -1.15028

------------- ------------ ------------ -------- -------- ------------- ----------
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MALTA

Probit regression Number of obs 283

LR chi2(6) 11.38

Prob > chi2 0.0774

Log likelihood = -52.967841 Pseudo R2 0.097

------------- ------------ ------------ -------- -------- ------------- ----------

SFSC Coef. Std. Err. z P>|z| [95% Conf.Interval]

------------- ------------ ------------ -------- -------- ------------- ----------

UAA 0.011995 0.037381 0.32 0.748 -0.06127 0.085259

OWN 0.05053 0.446796 0.11 0.91 -0.82517 0.926233

TF4 0.199212 0.529179 0.38 0.707 -0.83796 1.236383

TF5 -0.76296 0.642663 -1.19 0.235 -2.02255 0.496638

TF6 -0.68611 0.671847 -1.02 0.307 -2.00291 0.630687

SPCL -0.02597 0.565235 -0.05 0.963 -1.13381 1.08187

_cons -1.55871 0.700322 -2.23 0.026 -2.93132 -0.1861

------------- ------------ ------------ -------- -------- ------------- ----------

POLAND

Probit regression Number of obs 12276

LR chi2(12) 47.7

Prob > chi2 0

Log likelihood = -397.28117 Pseudo R2 0.0566

------------- ----------- ------------ -------- -------- ------------------------

SFSC Coef. Std. Err. z P>|z| [95% Conf.Interval]

------------- ----------- ------------ -------- -------- ------------------------

OWN -0.77579 0.169272 -4.58 0 -1.10756 -0.44403

TF1 0.025264 0.110744 0.23 0.82 -0.19179 0.242318

TF2 -0.21243 0.33655 -0.63 0.528 -0.87206 0.447192

TF3 0.185232 0.208742 0.89 0.375 -0.22389 0.594358

TF4 -0.36106 0.151463 -2.38 0.017 -0.65792 -0.0642

TF5 -0.07634 0.199132 -0.38 0.701 -0.46663 0.313955

TF6 0.350966 0.217574 1.61 0.107 -0.07547 0.777403

TF7 -0.26484 0.242569 -1.09 0.275 -0.74027 0.210584

ORG 0.477733 0.150049 3.18 0.001 0.183642 0.771823

LFA -0.00412 0.0939 -0.04 0.965 -0.18816 0.179922

MNT 0.656779 0.264635 2.48 0.013 0.138104 1.175454

NAT 0.189536 0.177927 1.07 0.287 -0.15919 0.538266

_cons -1.80142 0.182107 -9.89 0 -2.15835 -1.4445

------------- ----------- ------------ -------- -------- ------------------------
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ROMANIA

Probit regression Number of obs 4031

LR chi2(13) 243.09

Prob > chi2 0

Log likelihood =  -757.6054 Pseudo R2 0.1383

------------- ----------- ----------- -------- --------- -----------------------

SFSC Coef. Std. Err. z P>|z| [95% Conf.Interval]

------------- ----------- ----------- -------- --------- -----------------------

UAA 0.000189 9.56E-05 1.97 0.049 1.22E-06 0.000376

OWN 0.433435 0.137194 3.16 0.002 0.164541 0.70233

TF1 -0.82466 0.11141 -7.4 0 -1.04302 -0.6063

TF2 -0.86092 0.191664 -4.49 0 -1.23657 -0.48526

TF3 -0.58055 0.153873 -3.77 0 -0.88214 -0.27897

TF4 0.107218 0.094302 1.14 0.256 -0.07761 0.292046

TF5 -0.92719 0.369618 -2.51 0.012 -1.65163 -0.20275

TF6 -0.32928 0.193918 -1.7 0.09 -0.70935 0.050796

TF7 0.603463 0.127846 4.72 0 0.35289 0.854035

SPCL 0.482319 0.401098 1.2 0.229 -0.30382 1.268455

LFA 0.337839 0.116198 2.91 0.004 0.110096 0.565583

MNT 0.462354 0.169179 2.73 0.006 0.130769 0.793939

NAT -0.12306 0.187806 -0.66 0.512 -0.49115 0.245036

_cons -2.00869 0.181073 -11.09 0 -2.36358 -1.65379

------------- ----------- ----------- -------- --------- -----------------------

SLOVAKIA

Probit regression Number of obs 542

LR chi2(10) 137.54

Prob > chi2 0

Log likelihood = -171.64175 Pseudo R2 0.2861

------------- ----------- ------------ --------- -------- ------------- ----------

SFSC Coef. Std. Err. z P>|z| [95% Conf.Interval]

------------- ----------- ------------ --------- -------- ------------- ----------

UAA 0.000433 9.12E-05 4.74 0 0.000254 0.000611

OWN -0.81179 0.313972 -2.59 0.01 -1.42716 -0.19641

TF1 -0.84547 0.239849 -3.53 0 -1.31557 -0.37538

TF4 -0.04563 0.209904 -0.22 0.828 -0.45703 0.36578

TF6 -0.05758 0.454725 -0.13 0.899 -0.94883 0.833661

TF7 -0.02888 0.417627 -0.07 0.945 -0.84742 0.789652

ORG -0.07653 0.223774 -0.34 0.732 -0.51512 0.36206

LFA -0.08565 0.20545 -0.42 0.677 -0.48833 0.317021

MNT 0.201886 0.203689 0.99 0.322 -0.19734 0.60111

NAT -0.25619 0.400048 -0.64 0.522 -1.04027 0.527893

_cons -1.03042 0.227075 -4.54 0 -1.47548 -0.58536

------------- ----------- ------------ --------- -------- ------------- ----------
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UNITED KINGDOM

Probit regression Number of obs 1634

LR chi2(9) 56.81

Prob > chi2 0

Log likelihood = -202.03002 Pseudo R2 0.1233

------------- ------------ ----------- --------- -------- ------------- ----------

SFSC Coef. Std. Err. z P>|z| [95% Conf.Interval]

------------- ------------ ----------- --------- -------- ------------- ----------

UAA -0.00016 0.000391 -0.4 0.686 -0.00092 0.000608

OWN 0.037223 0.210764 0.18 0.86 -0.37587 0.450312

TF1 -0.54205 0.211753 -2.56 0.01 -0.95708 -0.12702

TF2 -0.32544 0.304773 -1.07 0.286 -0.92278 0.271904

TF3 0.91038 0.256174 3.55 0 0.408288 1.412472

TF4 -0.45044 0.193695 -2.33 0.02 -0.83007 -0.0708

TF5 -0.50483 0.327789 -1.54 0.124 -1.14729 0.137621

TF7 0.023101 0.404098 0.06 0.954 -0.76892 0.815118

ORG 0.714694 0.182105 3.92 0 0.357776 1.071613

_cons -1.67422 0.27245 -6.15 0 -2.20822 -1.14023

------------- ------------ ----------- --------- -------- ------------- ----------
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The Strength2Food project in a nutshell 

 

Strength2Food is a five-year, €6.9 million project to improve the effectiveness of EU 
food quality schemes (FQS), public sector food procurement (PSFP) and to stimulate 
Short Food Supply Chains (SFSC) through research, innovation and demonstration 
activities. The 30-partner consortium representing 11 EU and four non-EU countries 
combines academic, communication, SMEs and stakeholder organisations to ensure a 
multi-actor approach. It will undertake case study-based quantitative research to 
measure economic, environmental and social impacts of FQS, PSFP and SFSC. The impact 
of PSFP policies on nutrition in school meals will also be assessed. Primary research will 
be complemented by econometric analysis of existing datasets to determine impacts of 
FQS and SFSC participation on farm performance, as well as understand price 
transmission and trade patterns. Consumer knowledge, confidence in, valuation and use 
of FQS labels and products will be assessed via survey, ethnographic and virtual 
supermarket-based research. Lessons from the research will be applied and verified in 6 
pilot initiatives which bring together academic and non-academic partners. Impact will 
be maximised through a knowledge exchange platform, hybrid forums, educational 
resources and a Massive Open Online Course. 
 

www.strength2food.eu 

 

 

 

 

 

 

 

      

 


