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ABSTRACT 

This study examines whether geographical indications (GIs) truly enhance producer quality, 
which is a main regulatory justification for the GIs’ existence. We compare the quality of wine 
producers with and without GIs and test for the effectiveness of GIs based on (i) the strictness 
of GIs’ production standards and (ii) GIs’ organizational characteristics as a collective brand. 
We argue that GIs encourage producer quality because they attenuate free-riding problems, 
provide incentives to invest and facilitate knowledge sharing. Focusing on the Spanish wine 
industry, the results reveal that except for wineries with the lowest GI category (i.e., protected 
geographical indication), GI wineries show higher quality than non-GI wineries. We also 
observe that more stringent categories increase quality but at a decreasing rate. Regarding the 
influence of organizational features, we found that collective action problems seem to be 
relevant. First, above a certain threshold, the number of producers affiliated with a GI decreases 
the wine producer’s average quality (i.e., it shows an inverted U-shaped relationship with 
quality). Second, GIs covering very large geographic areas are found to be less effective. 
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1. Introduction 

Geographical indications (GIs) constitute a central tool of EU quality policies for the 

agri-food sector (Agostino and Trivieri, 2014; Josling, 2006). This aim is clearly and explicitly 

referred to by Article 1 of the European regulation on GIs: “The measures set out in this 

Regulation are intended to support agricultural and processing activities and the farming 

systems associated with high quality products, thereby contributing to the achievement of rural 

development policy objectives” (Regulation UE1151/2012, emphasis added). 

Surprisingly, the economic and business literature has not studied whether GIs achieve 

their main objective, i.e., to promote the production of high-quality products among firms. In 

other words, does belonging to a GI enhance the quality of the producers? This is not a trivial 

issue because guaranteeing the origin of a product does not necessarily guarantee high quality 

(Joslin, 2006). Nevertheless, this question has not often been the focus of research on GIs. 

Conversely, the economic debate about GIs has gone towards the appraisal of their collateral 

effects, focusing on their potential restrictive effects on international trade (e.g., Frantz, 2016; 

Meloni and Swinnen, 2018) as non-tariff barriers that serve the protectionist interests of 

domestic agri-food industries (e.g., Landi and Stefani, 2015). The GIs’ stimulation of local 

development (Cei, Defrancesco and Stefani, 2018; Kneafsey et al.,  2013) and their role as 

efficient quality certification instruments capable of diminishing information asymmetries and 

promoting value and differentiation in agri-food markets have also been extensively studied 

(Adinolfi, De Rosa and Trabalzi, 2011; Moschini, Menapace and Pick 2008; Sorgho and Larue, 

2014). However, from a theoretical perspective, the reduction of the information asymmetry 

between buyers and sellers justifies the signalling and trade-enhancing role of geographical 

brands but does not explain why and how the existence of a GI contributes to improving 

producer quality. 



3 
 

Empirically, the results of recent literature reviews are inconclusive, both among papers 

that study the role of agri-food quality standards (including GIs) in hampering trade and 

economic development (e.g., Beghin, Maertens and Swinnen, 2015) and among studies that 

address their value creation and market differentiation (e.g., Grunert and Aachmann, 2016). In 

particular, studies that analyse GIs as valuable signals of quality, for which consumers are 

willing to pay a premium (see Deselnicu, Costanigro, Souza-Monteirsbo and McFadden, 2013, 

and Leufkens, 2018 for a review), are not conclusive, with some authors reporting null or 

negative market values for GIs (Carbone, Cacchiarelli and Sabbatini, 2018; Hayes, Lence and 

Stoppa, 2004; Herrmann and Teuber, 2011). Moreover, the willingness to pay depends on a 

complex variety of factors other than quality (Oczkowski and Doucouliagos, 2015). Finally, 

although several studies have investigated the effects of GIs on producers’ welfare (Moschini 

et al., 2008) and different measures of firm performance, such as reputation (e.g., Castriota and 

Delmastro, 2012), efficiency (e.g., Sellers and Mas, 2015) or exports (e.g., Agostino and 

Trivieri, 2014), these studies have not examined their effects on the producers’ quality. 

Consequently, this study addresses a key but still unanswered question, namely, whether 

GIs can promote quality in wine producers. In particular, the first aim of this study is to compare 

the quality of producers with and without GIs. Furthermore, since GIs differ both in their 

category (stringency) and in their organizational characteristics, as well as in their location and 

terroir features, we address two additional aspects. On the one hand, given that European (No 

1308/2013) and national (e.g., Spanish Ley 6/2015) regulations define different GI categories 

according to the stringency of their requirements, our second aim is to assess how these 

categories may influence quality. On the other hand, our third objective is to explore whether 

the effectiveness of GIs in improving quality varies with their structural and organizational 

dimensions (e.g., number of producers and geographical extent). 
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To achieve these aims, this study draws on the literature on organizational economics 

(Dorobantu, Kaul and Zelner, 2017; Kim and Mahoney, 2005; Williamson, 2000) and collective 

reputation (Tirole, 1996; Winfree and McCluskey, 2005). Organizational economics has proven 

to be a particularly useful tool to explain the need for horizontal and vertical coordination in 

agribusiness (Bonanno, 2018; Ménard, 2018; Ménard and Valceschini, 2005) and, particularly, 

to explain the rationality of GIs as a public governance device for a collective brand name. In 

this sense, Fernández-Barcala, González-Díaz and Raynaud (2017) argue that since they are 

capable of solving coordination and incentive problems that might not be solved if private 

mechanisms work alone, GIs complement the private mechanism of governance along the 

supply chain. However, this case study paper does not empirically test its theoretical proposition 

and calls for further research on this topic. Relatedly, López-Bayón, González-Díaz, Solís-

Rodríguez and Fernández-Barcala (2018) argue that GIs facilitate the exchange of knowledge 

among their members, acting as a broad knowledge transfer system capable of improving the 

quality of products and processes. Finally, the literature on collective reputation argues that GIs 

can also act as a shared reputation indicator, capable of amplifying the incentive of their 

members to invest in quality (Fishman, Finkelstein, Simhon and Yacouel, 2018). 

The Spanish wine industry has been chosen as the empirical setting of the study because 

of the economic relevance and long tradition of GIs in this field. Wine alone accounts for 54% 

of all agro-food geographical indications registered in the EU (see e-Ambrosia and DOOR EU 

databases). Furthermore, Spain stands out as the country with the largest area of vineyards in 

the world and is the third-largest wine producer and GI wine marketer worldwide (OIV, 2019; 

Chever et al., 2012). 

The contribution of the study is threefold. First, to the best of our knowledge, this is the 

first work that evaluates the quality advantages that the membership in a GI generates for 

producers. Specifically, we focus on the average quality of the products marketed by GI 
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wineries versus non-GI wineries. This paper not only fills this gap but also sheds light on the 

substantial debate generated regarding the utility of GI regulation as an agricultural policy tool. 

Furthermore, once the GI has been adopted, we extend the appraisal of the differential impact 

of the GIs’ categories on the producers’ quality. Although some papers have studied the 

influence of GIs on firm performance, none of them considers the effects of the complete array 

of GI varieties. Castriota and Delmastro (2012) and López-Bayón et al. (2018) come close to 

addressing this issue, but they examine only the choice between two categories. Therefore, this 

study provides a more detailed view of the relative effectiveness of GI types by comparing all 

existing categories in the wine sector. This issue is important because the ability to influence 

producers’ quality varies by the GI type.  

Finally, from the organizational economics perspective, our work joins a small set of 

studies that emphasize GIs as quality governance mechanisms that shape incentives and 

coordination in agri-food supply chains (Fernández-Barcala et al., 2017; López-Bayón et al., 

2018; Ménard and Klein, 2004; Ménard and Valceschini, 2005). We go a step further and 

determine whether the GIs’ effectiveness is affected by several organizational and structural 

characteristics that may alter their ability to govern quality. In this sense, no empirical work has 

yet assessed the impact of such characteristics on the quality of producers. Only Sellers and 

Mas (2015) and Castriota and Delmastro (2014) consider some GI characteristics in the 

evaluation of GI effectiveness, but rather than focusing on a firm’s quality performance, they 

focus on firm efficiency and the collective reputation of the geographical brand. In this regard, 

this study adds new insights into the factors that determine the success of GIs as effective 

mechanisms for quality governance. 

The remainder of the paper is organized as follows. The next section presents the 

conceptual framework and research hypotheses. The following sections describe the research 
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design and the empirical results. The final section discusses the results and offers policy 

implications, limitations and topics for future research. 

2. Theoretical foundation 

2.1. Quality implications of GI membership 

From an economic point of view, geographical brands, such as GIs, can be seen as 

common resources subject to free-riding problems (Arfini, Cozzi, Mancini, Ferrer and Gil, 

2019; Ostrom, 2010; Winfree and McCluskey, 2005). Thus, the quality and reputation 

attributable to GIs depend not only on the unique and "exogenous" characteristics attributable 

to the terroir (e.g., soil quality, climate, superior inputs) but also on how their mechanisms of 

governance attenuate the free-riding problems and foster investment efforts by their members 

(Fernández-Barcala et al., 2017; Fishman, et al., 2018)1. Specifically, since the production of 

higher quality products entails higher costs, GI members might have the incentive to take 

advantage of the collective reputation of the GI and sell low-quality products at the high prices 

achieved through the efforts of high-quality producers in the past. This free-riding problem is 

readily acknowledged by GI members, discouraging individual investments in quality and 

ultimately deteriorating the common reputation of the GI (Castriota and Delmastro, 2014). 

Therefore, the challenge for GIs is the preservation of the territorial link and traditional 

production methods while ensuring internal compliance with quality standards and quality 

development. 

GIs consequently adopt governance and organizational devices that shape the incentives 

of their members to enhance GIs’ effectiveness in promoting high quality. Specifically, GIs are 

organized as a collective decision-making body, the governing body, which implements several 

                                                           
1 Note that in principle, GI product specifications by themselves ensure more traditional or original products 
(authenticity) but not necessarily the superior attributes (organoleptic, nutritional or commercial) of top-quality 
goods (Ponte, 2009). 
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devices to mitigate free-riding problems and promote quality enhancement (Fernández-Barcala 

et al., 2017). The governing body sets the minimum quality standards (specifications) for all 

products sold under the geographical brand, makes membership decisions, and ensures 

compliance with the specifications2. The governing body also takes legal actions against any 

member who does not meet the quality specifications, with the possibility of exclusion in the 

case of serious infringements. The threat of exclusion acts as a credible penalty that imposes 

real economic losses on defaulters who, in the case of expulsion, may lose the value of their 

specific GI investments (Rokkan, Heide and Wathne, 2003) and the price premium added by 

the GI (Delsenicu et al., 2013; Leufkens, 2018). Different authors agree that the introduction of 

these standards, with their corresponding control systems, helps coordinate the entire supply 

chain, reduce information asymmetries and avoid quality problems (Banterle and Stranieri, 

2008; Ciliberti, Groot, de Haan and Pontrandolfo, 2009; Pilbeam, Álvarez and Wilson, 2012; 

Wever, Wognum, Trienekens and Omta, 2010). 

GIs also stimulate technological upgrades in agri-food chains (Swinnen and Kuijpers, 

2019) because GI members can make additional efforts to improve quality above the GI 

standards (e.g., by investing in more stringent quality controls) and by doing so, differentiate 

their products (private brands) within the GI (Dentoni, Menozzi and Capelli, 2012). Firms are 

interested in making such extra efforts because they are the residual claimants of their returns 

(i.e., they are expected to increase the price premium of their private brands). However, 

although these extra efforts initially improve only the quality and differentiation of the private 

                                                           
2 In Spain, it is common for the competent administration (Ministry for Agriculture, Fisheries and Food or 
Governments of the Autonomous Communities) to delegate official certification and control tasks to the GI 
governing body (i.e., to an internal and specific control body that is duly accredited and independent of its 
management body). Therefore, unlike how this delegation is carried out in other countries such as France (e.g., 
Marie-Vivien et al., 2017), these tasks do not need to be performed by third parties (i.e., external certification 
bodies). 
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brand, in the long run, they will also benefit the rest of the GI’s producers in terms of both 

shared reputation and quality. 

The distinctive shared reputation of collective brands is based on the average quality 

achieved by the group in the past (Castriota and Delmastro, 2014; Tirole, 1996; Winfree and 

McCluskey, 2005). It is therefore expected that quality improvements by a member may 

improve the perceptions of the entire GI’s quality (Menapace and Moschini, 2012). Moreover, 

all the members of the GI can gradually adopt and benefit from the quality improvements 

achieved by individual producers. In this sense, GIs not only serve as a mechanism for 

supporting minimum quality standards but could also function as a broad knowledge-sharing 

network (e.g., Dyer and Nobeoka, 2000; Heide, Kumar and Wathne, 2014; Powell, Koput and 

Smith-Doerr, 1996) able to create superior quality by efficiently identifying and combining the 

diversity of knowledge residing inside the GI (Denolf, Trienekens, Van Der Vorst and Omta, 

2015; Lewis, Byrom and Grimmer, 2015; López-Bayón et al., 2018; Sanz and Macías, 2005). 

This knowledge sharing is enabled through the governing body, which acts not only as a 

supervisory authority that aims to identify and avoid opportunistic behaviour but also as a third-

party supply chain coordinator (Masten and Kim, 2015). Relatedly, GIs make it possible to 

introduce official amendments that facilitate the dissemination of knowledge and key 

technological improvements in the sector and even make them compulsory to all certified 

producers (Quiñones et al., 2018). Moreover, functioning as a firm network, GIs can also 

facilitate scope and scale economies (e.g., in promotional activities) that are capable of 

improving not only efficiency (Sellers and Más, 2015) but also quality by facilitating joint 

investment in new technologies and services that only the largest firms can afford individually 

(Sanz and Macías, 2005). 

Finally, GIs can also facilitate the creation of a reputation effect that is capable of 

improving quality by increasing the individual incentives of the GI members to invest in quality 
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(Sellers and Más, 2015; Fishman et al., 2018). While many GIs have a common reputation that 

is widely recognized in the market, buyers are often much less informed about the individual 

reputation and past performance of many of their members (especially if the members are 

numerous and small relative to the industry). Thus, compared to the private reputation of (small) 

independent firms with limited market presence, the GI brand can provide its individual 

members with greater reputational capital that is capable of increasing their visibility and the 

likelihood of a good return on their investments. Ultimately, the likelihood of higher returns 

will provide companies with a greater incentive to invest in maintaining and improving quality. 

As a result, collective brands are expected to lead to higher quality than that achievable by 

individual members operating in isolation (i.e., without a collective brand) in the market. 

Overall, given the advantages of GIs in avoiding free-riding while incentivizing 

investments in quality and the development of technological and commercial knowledge among 

their members, we expect higher quality levels among GI wineries than among non-GI 

producers: 

H1. The quality of wine of GI producers will be higher than that of non-GI producers. 

2.2. The effectiveness of GIs in supporting high quality 

The effectiveness of GIs in supporting high quality can vary considerably from one to 

another; therefore, there is a need to examine the determinants of such effectiveness. First, we 

focus on the standardization function of GIs and their quality standards as key drivers of their 

ability to enhance the producers’ quality (Castriota and Delmastro, 2014; Winfree and 

McCluskey, 2005). 

European Regulation (EU) No 1308/2013 identifies different types of GI schemes based 

on the stringency and complexity of their quality standards. The regulation defines two 

categories for the wine sector: the least demanding, protected geographical indications (PGI), 
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and the most demanding, protected designations of origin (PDO). Compared with PGIs, PDOs 

are characterized by stronger traceability, stronger connections to the region of origin and less 

freedom in production rules and in the blending of grape varieties (Deselnicu et al., 2013; 

Cacchiarelli, Carbone, Laureti and Sorrentino, 2016). Within each GI category, country-

specific laws may differentiate further levels. Thus, the three worldwide wine production 

leaders, Italy, France, and Spain (OIV, 2019), have added extra GI levels to the general 

European scheme. Specifically, the Spanish regulation distinguishes among five categories that 

differ with regard to the strictness of their accreditation and their monitoring processes. From 

the lowest to the highest level of stringency, these five categories are Regional Wine, Quality 

Wine, Designation of Origin, Qualified Designation of Origin, and Single-Estate Wine (see 

Table 1 for their correspondence with the PDO/PGI European levels). 

 

---------------------------------TABLE 1-------------------------------------- 

 

Based on those typologies, previous research has revealed that most stringent GIs may 

entail higher investments and production costs to meet their quality standards (e.g., Belletti, 

Burgassi, Marescotti and Scaramuzzi, 2007; Bouamra-Mechemache and Chaanban, 2010). 

Additionally, more restrictive technical and production rules could undermine the innovation 

and strategic flexibility of firms belonging to the most demanding GIs3. However, in exchange, 

higher-tier GIs may be effective tools to strengthen the link between quality production and 

territory and to leverage the GI value (Costanigro, Scozzafava and Casini, 2019; Scozzafava, 

Gerini, Dominici, Contini and Casini, 2018). Stricter standards can drive greater variance 

                                                           
3 For example, in the wine sector, non-GI producers could take advantage of their greater flexibility in terms of 
grape varieties and agricultural and oenological restrictions, to better adapt to changes in technology, competition 
or consumer preferences (Cacchiarelli et al., 2016). 



11 
 

reduction (in agricultural and industrial practices) and increased process control, which not only 

reinforces the image of a more reliable and unique product (Cacchiarelli et al., 2016; Castriota 

and Delmastro, 2014; Deselnicu et al., 2013; Leufkens, 2018) but also enhances coordination 

and knowledge sharing throughout the supply chain, reinforcing the GI role as a quality 

enhancer (López-Bayón et al., 2018). Therefore,  

H2. Belonging to a more demanding GI category is positively related to the 

producers’ quality performance. 

The effect of belonging to a GI on the producers’ quality lies not only in the introduction 

of minimum quality standards but also in the enforcing of these standards. These standards 

would be useless if supply chain members did not respect them. Therefore, the success of the 

GI in promoting quality among producers critically depends on the effectiveness of its 

certification, supervision and knowledge management functions. In this sense, the 

organizational and structural characteristics of the GI (such as group size and geographical 

extension) have been identified as the main determinants of internal conflicts and relative GI 

effectiveness in governing quality (Castriota and Delmastro, 2014; Fishman et al., 2018; Saak, 

2012). 

First, group size has been identified as one of the most important organizational 

attributes influencing collective performance. Apart from its examination in the GI literature 

(Castriota and Delmastro 2014; Fishman et al., 2018; Sellers and Mas, 2015), group size has 

been considered extensively in the provision of public goods (Olson, 1965, Isaac and Walker, 

1988) and in umbrella branding such as franchising (Shane, 2001). Applying these arguments 

to GIs, the relationship between the GIs’ size and the producers’ quality is likely non-linear 

because of the existence of opposing effects.   
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On the one hand, GI size, which reflects the number of producers, can increase free-

riding problems with regard to quality. The argument is that producers in collective brands with 

many participants may be less willing to cooperate in improving the quality of products than 

producers in small groups because producers in these large groups see less individual benefit 

from such a cooperation (Olson, 1965). The reason might be twofold. First, the public goods 

literature suggests that because individual contributions to large groups can be very small, 

producers in large groups are much less worried about contributing than are producers in small 

groups, where individual contributions are more relevant and visible (Isaac and Walker, 1988). 

Second, the literature on franchising suggests that as brands with many participants tend to be 

more visible and valuable, the individual incentives for free-riding are also greater (Shane, 

2001). Moreover, collective brand and reputation models (e.g., Winfree and McCluskey 2005, 

Castriota and Delmastro 2014, Fishman et al., 2018) predict that internal conflicts increase with 

group size, at least up to a threshold. On the other hand, the incorporation of additional 

producers into associations facilitates the accumulation and development of resources to 

overcome the technological and commercial constraints experienced by less prominent 

producers. Additionally, an increase in size broadens the buyer base, improves brand visibility 

and incentivizes higher investments in quality (Castriota and Delmastro 2014; Fishman et al., 

2018; Sellers and Mas, 2015). 

Therefore, there are two conflicting forces that lead to an inverted U-shaped relationship 

between GI size (producers) and the quality efforts of producers. The optimal size should be 

large enough to facilitate resource accumulation and the attainment of enough visibility but 

small enough to deter free-riding. If GIs become too large, free-rider incentives could override 

the GIs’ advantages and damage quality to the point that consumers again rely more on private 

brands as credible signs of quality. On this basis, we pose the following hypothesis: 
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H3a. The number of GI producers has a non-linear (inverted U-shaped) relationship 

with the producers’ quality. 

A second antecedent of the effectiveness of a GI is the geographical area to be 

controlled. A traditional argument in franchising, where the franchisor has to control the 

behaviour of many scattered franchisees, is that monitoring costs are directly related with the 

distance or with the size of the area to control (Lafontaine, 1992). In this same vein, the 

monitoring costs of the GI will probably increase with the size of the area; this can lead to a 

less effective control of the standards and could end up making the GI less effective. 

Furthermore, in the particular case of the wine industry, due to the emergence of differences in 

the "terroir" and the loss of "authenticity" associated with an oversized area, the expansion of 

the GI area can also negatively affect quality (Deconinck and Swinnen, 2014). Moreover, 

increased extension and land differences cause increased heterogeneity among producers, 

which in turn results in higher supervision costs and more disputes. In this line, Yu, Bouamra 

and Zago (2017) argue that in addition to group size, heterogeneity has a role in explaining 

internal conflicts. For instance, a heterogeneous group in which both high- and low-quality 

producers coexist might be more conflict-prone than a numerous but homogeneous group. For 

high-quality producers in a heterogeneous group, a collective brand (with a modest reputation) 

could become unprofitable; thus, these producers would prefer to invest in promoting their 

private brands4. This result could lead to excessive differentiation and fragmentation within the 

GI, which ultimately would damage the information and the quality advantages associated with 

the collective brand. In this regard, we expect that the extension of the GI (geographic area) 

will increase the heterogeneity of the terroir and the GI members and, thus, its level of internal 

conflict. Accordingly, the following is expected: 

                                                           
4 In particular, this will happen when high-quality producers lack the necessary bargaining power to translate their 
high-quality standards into GI specifications. 
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H3b. The geographic area of the GI is negatively related to the quality performance of 

its producers. 

3. Research design 

3.1. Data collection and sample 

The empirical setting of the study is the Spanish wine industry because of the special 

relevance of GIs in this sector. The first GIs were for wines (Meloni and Swinnen, 2018), and 

wine is the most common product protected by a GI (Bonn, Cho and Um, 2018). Furthermore, 

we focus on Spain because it has the greatest land area of vineyards in the EU and is the third-

largest worldwide producer of wine (OIV, 2019). We combined four datasets to test our 

hypotheses. The main data source was a Spanish professional wine guide, Peñín Spanish Wine 

Guide (Peñín, 2015), which provides the most comprehensive list of the wineries that produce 

bottled wine in Spain. The guide offers general data about the wineries, their associated GIs, 

and annual information regarding the professional quality scores of their wines. The second 

dataset comes from Alimarket, the main generator of sectorial economic information in Spain, 

which provides information about wine sector companies, such as hectares of vineyards held 

and storage capacity. The third dataset comes from SABI, a product of Bureau van Dijk, which 

contains comprehensive information about companies (wineries included) in Spain. We used 

this dataset to obtain information about the firms, such as their legal form and age. The wineries’ 

websites and specialized wine websites were also used to complete the Alimarket and SABI 

information. Finally, the official statistical data on wine GIs available on the Spanish Ministry 

for Agriculture, Fisheries and Food website were used to collect information about the GIs’ 

organizational and structural characteristics. 

By combining all these datasets, we obtained 805 complete observations of GI (740) 

and non-GI (65) wineries. This result represents 20% of the total population (4,025 wineries in 
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2015 according to MAPA, 2018a). We departed from the 2,489 Spanish wineries contained in 

the 2015 Peñín Spanish Wine Guide, but we had to rule out many observations because we 

could not complete them with our datasets. 

We compared the main structural variables available in the Spanish official statistics for 

the wine industry between the population and our sample of wineries to demonstrate its 

representativeness and the absence of relevant bias. First, Table 2 compares the distribution of 

the legal form of the wine firms between the population and the sample. There are no substantial 

differences except for sole proprietors, which are underrepresented. However, the economic 

relevance of this group is small, and they are frequently very small wineries that go unnoticed 

by professional wine guides and databases. Second, when comparing the sample and the 

population by type of GI (Table 3), the weight of each GI category is also similar in the sample 

and in the population. Note that although there are no available data for non-GI wineries 

because they are not officially listed in any specific open-access register, we can obtain some 

indirect references. On the one hand, we know that according to MAPA (2018b), the extent of 

vineyards devoted to non-GI wine was 4.4% of the total extent of Spanish vineyards. However, 

the fact that only 4.4% of the vineyards are not linked to any GI does not guarantee that more 

non-GI wine can be produced, particularly in bulk. Many grape growers join a GI to have the 

right—but not the obligation—to sell to GI wineries, which is always an advantage because it 

broadens the range of potential buyers. However, part of that grape initially qualified as GI 

could end up being processed by non-GI wineries, which would reflect a real greater weight of 

the non-GI grapes. On the other hand, using the Peñín Spanish Wine Guide as source, the weight 

in our sample of non-GI wineries is 8.1% (see Table 5), with a total of 65 observations. This 

guide is purported to be the most exhaustive guide on Spanish wineries, and, in fact, no other 

source has more information regarding wines in Spain 

---------------------------------TABLE 2-------------------------------------- 
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---------------------------------TABLE 3-------------------------------------- 

3.2. Variables and measures 

Dependent variable 

The assessment of wine quality was obtained from the Peñín Spanish Wine Guide, 

which uses a 50- to 100-point scale. These wine ratings range from “unacceptable” (those nearer 

to 50) to “extraordinary” (those closer to 100). This type of information is frequently used in 

the literature to rate quality (e.g., Benjamin and Podolny, 1999; Cacchiarelli et al., 2016; 

Castriota and Delmastro, 2012; Costanigro, McCluskey and Goemans, 2010; Frick, 2004; 

Landon and Smith, 1998; López-Bayón et al., 2018; Pennerstorfer and Weiss, 2013; Schamel 

and Anderson, 2003; Scott-Morton and Podolny, 2002). The advantage of this type of 

information is that professional guides employ experts to rate wines and force them to follow 

highly systematized procedures and rigorous standards of evaluation. As a result, these ratings 

show high convergent validity across independent evaluations. Following the methodology of 

other empirical papers, López-Bayón et al. (2018, p.5) checked the reliability of the Peñín 

Spanish Wine Guide by comparing the correlation of scores for a set of wines with those 

published by The Wine Advocate (by Robert Parker), which is perhaps the most famous wine 

guide at the international level. The authors report that both rankings are reasonably correlated 

and seem to agree in their scores. 

We define the dependent variable, Quality, as the average quality ratings of all the wines 

reported for each winery. Table 4 provides the definition of the variables used in the model. 

The descriptive statistics for all the variables are shown in Table 5, and their correlations are in 

Table 6. 

---------------------------------TABLE 4-------------------------------------- 

---------------------------------TABLE 5-------------------------------------- 
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---------------------------------TABLE 6-------------------------------------- 

 

Independent variables 

We implemented two different variables to measure the adoption of a GI: GI and GI 

category. The first reflects whether the winery belongs to a GI; it takes the value of “0” if the 

winery is non-GI and “1” otherwise. Furthermore, the Spanish regulation is more detailed than 

the European regulation and contains five GI levels based on GI requirements or stringency 

(see Table 1). Accordingly, the second independent variable referred to, GI category, takes the 

following values:  “0” if the winery is non-GI; “1” for a PGI; “2” for a PDO (including the 

Spanish traditional terms “Quality Wine” and “Designation of Origin”); “3” for a Qualified 

Designation of Origin (QDOs); and “4” for a Single-Estate Wine (SEW). Additionally, we used 

two GI-related variables to test Hypothesis 3. Participants indicate the number of wineries in 

each GI, and Area measures the geographical extent of the GI in hectares. 

Control variables 

We use four other independent variables to control for different effects. Legal is a 

categorical variable that takes the value of “0” if the winery’s owner is an investor-owned firm, 

“1” if the winery belongs to a cooperative, and “2” when the owner is a sole proprietor. The 

economic literature has argued that the lack of ownership specialization and the governance 

principles of agricultural cooperatives increase their vulnerability to collective action problems 

(e.g., Cook, 1995; Fulton, 1995; Nilsson, Svendsen and Svendsen, 2012; Rey and Tirole, 2007) 

that are capable of hindering quality investments and quality performance (e.g., Castriota and 

Delmastro, 2012; López-Bayón et al., 2018; Pennerstorfer and Weiss, 2013; Saitone and 

Sexton, 2009). Similarly, capital constraints and the lack of the small sole-proprietors’ 
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ownership specialization (Fama and Jensen 1985, 1983a, b; Quazi and Padibjo, 1998) could 

also act as obstacles to the implementation of effective quality management practices. 

Producer size is controlled through the amount of wine produced by the winery per year 

(in millions of litres). Several studies on the wine sector propose a positive correlation between 

small businesses and their orientation towards high-quality production. In particular, they 

suggest that small wineries tend to specialize more in high-end exclusive and expensive wines 

in order to compete with larger and more efficient producers (e.g., Oczkowski, 1994; Scott-

Morton and Podolny, 2002). The variable Experience indicates the number of years since the 

winery’s foundation. The producers' age not only favours the consumers’ learning about the 

company (and so its reputation building) (e.g., Castriota and Delmastro, 2012) but also 

promotes experimental-learning and knowledge accumulation within firms capable of 

improving their performance (e.g., Argote, 1999). In this regard, both general previous studies 

on quality management (e.g., Zhang, Linderman and Schroeder, 2012) and those focused on 

the wine industry (e.g., López-Bayón et al., 2018) have observed significant relationships 

between the producers’ experience and their quality performance. We also expect a non-linear 

effect of the Experience variable, reflecting that it takes time to achieve significant knowledge 

accumulation and experimental-learning. Therefore, we introduced in the model a squared term 

(Experience2) along with its linear effect. Finally, belonging to a wine corporate group could 

facilitate access to resources and capabilities that are difficult to access for small or 

inexperienced producers operating independently. To control for this possibility, we use Winery 

group, a categorical variable that takes the value of “0” if the winery does not belong to a winery 

group and “1” otherwise. 
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4. Analysis and results 

4.1. Description of the model 

We tested the first two hypotheses by using a regression model of the form 

𝑄𝑢𝑎𝑙𝑖𝑡𝑦 = 𝛽 + 𝛽 𝐺𝐼 + 𝛽 𝐿𝑒𝑔𝑎𝑙 + 𝛽 𝑃𝑟𝑜𝑑𝑢𝑐𝑒𝑟 𝑠𝑖𝑧𝑒 + 𝛽 𝐸𝑥𝑝𝑒𝑟𝑖𝑒𝑛𝑐𝑒 +

𝛽 𝐸𝑥𝑝𝑒𝑟𝑖𝑒𝑛𝑐𝑒 + 𝛽 𝑊𝑖𝑛𝑒𝑟𝑦 𝑔𝑟𝑜𝑢𝑝 + 𝜀 .       [1] 

where βm are the estimates for “m” independent variables and µi is a random error. We used 

two different definitions for the variable GI in [1]. First, we used the variable GI, which is a 

dummy that takes a value of 0 for non-GI wineries and 1 otherwise, regardless of the category 

of the GI adopted. This variable directly tests Hypothesis 1. Second, we re-estimate [1] 

considering GI category instead of GI. The variable GI category is a categorical variable that 

takes different values based on the GI types (Table 4). The results are shown in Table 7. 

Furthermore, to better test the second hypothesis, we re-estimate the model [1] by changing the 

reference category of GI category. Table 8 shows these results. Finally, because testing 

Hypotheses 3a and 3b requires the consideration of different GI features, we introduced two GI 

variables in [1], which is the model: 

𝑄𝑢𝑎𝑙𝑖𝑡𝑦 = 𝛽 + 𝛽 𝐺𝐼𝑐𝑎𝑡𝑒𝑔𝑜𝑟𝑦 + 𝛽 𝐿𝑒𝑔𝑎𝑙 + 𝛽 𝑃𝑟𝑜𝑑𝑢𝑐𝑒𝑟 𝑠𝑖𝑧𝑒 + 𝛽 𝐸𝑥𝑝𝑒𝑟𝑖𝑒𝑛𝑐𝑒 +

𝛽 𝐸𝑥𝑝𝑒𝑟𝑖𝑒𝑛𝑐𝑒 + 𝛽 𝑊𝑖𝑛𝑒𝑟𝑦 𝑔𝑟𝑜𝑢𝑝 + 𝛽 𝑃𝑎𝑟𝑡𝑖𝑐𝑖𝑝𝑎𝑛𝑡𝑠 + 𝛽 𝑃𝑎𝑟𝑡𝑖𝑐𝑖𝑝𝑎𝑛𝑡𝑠  + 𝛽 𝐴𝑟𝑒𝑎 +

𝜀 ,            [2] 

where εi is again a random error term and the subscript “j” refers to the specific GI to which the 

producer belongs (we have 81 different GIs). The results are shown in Table 9. 

An important issue related to the above equation is the possible endogeneity of the 

decision to belong to a GI. Wineries cannot decide ex ante the level of stringency of their GIs. 

The geographical location of wineries determines the specific GI with which they can associate 
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and the strictness of that GI is a structural (exogenous) characteristic that cannot be changed by 

the winery. However, provided that a winery is located in a geographical area with a GI—which 

is not always the case—the producer can choose between meeting its standards (certifying its 

wines) or producing a non-GI wine5. This situation could lead to a potential sample selection 

bias because this organizational decision (joining a GI) might be endogenous to its expected 

performance outcome (expected quality) (Hamilton and Nickerson, 2003). If such choices are 

made systematically and not randomly, standard ordinary least squares estimates could lead to 

biased coefficients. To address this potential problem, we used a two-step correction procedure 

based on Heckman (1979). Our results indicate that the bias selection is statistically 

insignificant and that Heckman’s correction is not appropriate for our data. Actually, our 

estimations do not change when applying the correction for endogeneity6. 

4.2. Results 

Table 7 shows the results of regressing Quality on a first set of independent variables. 

The Model Ia shows the results of the basic model when considering the independent variable 

GI, and the Model Ib shows the results with the variable GI category. As we used non-GI 

wineries (i.e., GI=0; GI category=0) as the reference group in the analysis, the coefficients of 

the other GI categories must be interpreted in relation to this control group. The Model Ia shows 

that wineries belonging to a GI obtain, on average, better quality wines (β1=0.6287; p<0.1) than 

do non-GI wineries, other things being equal. The Model Ib shows that all the coefficients of 

the variable GI category are positive and statistically significant, except for the first level: PGI 

(GI category = 1). This result suggests that wineries belonging to a PDO (β1,2=0.5858; p<0.1), 

                                                           
5 The vast majority of non-GI wineries in our database (95.4%) locates in geographical areas endowed with 
geographical indications. So they could take advantage of their right to supply the GI product. Thus, 69.2% of 
non-GI wineries are within the limits of a PDO, 26.2% belong to territories with PGIs, and only three wineries 
(4.6%) locate their vineyards outside a GI area. 
6 For the sake of brevity, we omit here the corresponding estimations. Notwithstanding, complete results will be 
provided upon request. 
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QDO (β1,3=1.1220; p<0.01) or to an SEW (β1,4=2.4158; p<0.01) have a higher average quality 

than do non-GI wineries, ceteris paribus. However, there are no statistically significant 

differences between the average quality of PGI wineries and non-GI wineries. This result only 

partially supports H1 since not all GI types (PGI seems to be an exception) produce wines with 

a quality that is significantly enhanced over the quality of wine produced by non-GI wineries, 

as proposed. 

 

---------------------------------TABLE 7-------------------------------------- 

 

Testing the second hypothesis, H2, requires comparing the estimates for each GI 

category (Model Ib, Table 7). We coded such categories in ascending order in our variable GI 

category; 0 (non-GI) represents no requirement imposed above the mandatory wine regulation, 

and 4 represents the strictest category (SEW). H2 maintains that belonging to a more demanding 

GI is positively related to quality performance, which is what the GI category coefficients in 

Table 7 suggest. First, the strictest categories show positive and statistically significant 

differences with non-GI wineries (which are similar, on average, to PGI wineries), and second, 

these differences (estimated coefficients) are increasing; i.e., the QDO coefficient (β1,3= 1.1220) 

is smaller than the SEW coefficient (β1,4= 2.4158) but larger than the PDO coefficient (β1,2= 

0.5858). 

A more robust and visible way of testing H2 involves changing the control group so that 

the estimated parameters show the statistical differences between the categories we would like 

to compare. Table 7 shows that there is no difference between non-GI and PGI wineries, but 

the significance of the difference between PGI and the more stringent categories is unknown. 

We cannot evaluate the differences between PDO and QDO with SEW either. Table 8 resolves 



22 
 

this problem. The table presents these tests by re-estimating the model, excluding non-GI 

wineries and sequentially changing the reference group to PGI (Model IIa), PDO (Model IIb) 

and QDO (Model IIc). First, the results confirm that PGI wineries achieve a lower quality than 

do more stringent GIs because these differences are statistically significant and increase with 

the GI category (β1,2=0.7526 < β1,3=1.2847 < β1,4=2.5812) (Model IIa, Table 8). Second, PDO 

wineries achieve a lower quality than do both QDO (β1,3=0.5320) and SEW (β1,4=1.8286) 

wineries (Model IIb, Table 8), with coefficients again increasing. Finally, when QDO is the 

reference group (Model IIc, Table 8), the (negative) coefficients of the less demanding GI 

categories show a deterioration in quality as the category declines. However, the coefficient of 

the most stringent category (i.e., SEW) is not statistically significant. Therefore, the quality of 

wineries belonging to a QDO is not different from that achieved by a SEW. It is also interesting 

to note that the quality differences associated with the increase in GI category are positive but 

at a decreasing marginal rate (the increment associated with the upgrade from PGI to PDO 

(0.7526) is larger than that from PDO to QDO (0.5320) and from QDO to SEW (0)). In sum, 

these results only partially support our second hypothesis because one category (i.e., SEW) 

does not show statistically significant differences over QDO. 

 

---------------------------------TABLE 8-------------------------------------- 

 

The third group of hypotheses (H3a and H3b) is tested in Table 9. Regressions in this 

table replicate those in Table 8, but they also include the main organizational features of each 

GI as regressors (Participants and Area). An underlying problem is the high correlation 

between these variables (see Table 6). A similar suspicion of multicollinearity is obtained 

through the analysis of the variance inflation factor (VIF). Although all this evidence is not 
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strong, we opted for a conservative approach and separately introduced each of these two 

variables. The two models of Table 9 collect each of these estimates. First, H3a maintains that 

as there is a non-linear relationship between the number of GI wineries (Participants) and 

quality, it is possible to find an optimal group size. To test for this relationship, we introduced 

the square of the number of GI wineries into the equation. The results confirm that the 

relationship is non-linear, with the coefficients for Participants (β7=0.0062, p<0.01) and 

Participants2 (β8= –7.70·10-06, p<0.01) being positive and negative, respectively, and 

statistically significant, which supports Hypothesis 3a (Model IIIa, Table 9). The maximum 

quality level is reached for approximately 405 wineries, with decreasing quality values above 

that size. Second, the results for Area support Hypothesis 3b because its coefficient is negative 

and statistically significant (β9= –1.21·10-5, p<0.01), as predicted by the hypothesis (Model IIIb, 

Table 9). Therefore, a larger expansion of the GI reduces the average quality of the wineries 

associated with that GI, other things being equal. 

 

---------------------------------TABLE 9-------------------------------------- 

 

The control variables are statistically significant in all the estimations. First, Legal is a 

categorical variable that indicates the different legal forms of the wineries. The results suggest 

that there are statistically significant differences between the reference category (investor-

owned firms) and cooperatives and, in most of the cases, also for sole proprietors. These 

differences are always negative, meaning that the legal category that enhances quality the most 

is investor-owned firms. Similarly, the estimates for Producer size are always statistically 

significant and negative. Therefore, the larger the amount of wine produced in a period is, the 

lower the quality. Experience presents a U-shaped relationship with the quality of the wine, so 
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it only positively affects quality performance after a threshold that ranges from 111 years 

(Model Ib) to 94 years (Model IIIb). Thus, it seems that it takes a long time for a winery to start 

enjoying any quality improvement due to its experience. Finally, the estimates for Winery group 

are always statistically significant and positive, meaning that belonging to a winery group 

promotes higher quality levels. 

5. Discussion and conclusions 

The above results show that wineries seem to achieve higher quality performance when 

they belong to a GI; in particular, the more stringent the GI is, the higher the average difference 

in quality with non-GI wineries. We argue that this result occurs because GIs fulfil a triple 

role—proposed by organizational economics and collective reputation literature—as devices 

that attenuate the free-riding problems, provide incentives to invest and facilitate knowledge 

sharing in agri-food supply chains. Although no statistically significant differences have been 

found between the quality of wineries with less demanding GIs (PGIs) and wineries without 

GIs, in three out of the four GI categories considered, belonging to a GI positively affects the 

quality of wineries. This result partially supports Hypothesis 1 and agrees with Banterle and 

Stranieri’s (2008) argument referring to the assurance of quality as the main reason for 

introducing voluntary traceability systems in the food supply chain. In addition, assuming that 

consumers value quality, the results offer an explanation of why several authors found that 

consumers are willing to pay more for GI than for non-GI products (Deselnicu et al., 2013; 

Leufkens, 2018). Moreover, the results point to GIs as quality enhancers and not merely as 

guarantors of traditional production methods linked to a territory. 

Second, significant differences appear in quality performance among the different GI 

categories. On the one hand, the quality of QDO and SEW wineries is greater than the quality 

of PDO wineries, and the quality of the latter is greater than the quality of PGI wineries. 
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However, there are no significant differences between the two most stringent categories: QDO 

and SEW. This outcome could be because the regulation provides identical requirements for 

quality controls in both categories; their main difference is attributable to a far closer and deeper 

tie with the territory in the case of SEW wines. This result partially supports the second 

hypothesis and confirms and expands Castriota and Delmastro (2012) and López-Bayón et al. 

(2018): QDO wineries outperform PDO wineries. It is also consistent with the results of 

Costanigro et al. (2019) and Scozzafava et al. (2018), who show how more stringent GIs 

represent an effective strategy to leverage brand value and quality. Furthermore, this result is 

aligned with the prevailing view that consumers are willing to pay a higher premium for PDO 

versus PGI products. 

Finally, the study considers that even within the same GI category, the effectiveness in 

promoting quality may differ considerably among GIs because their advantages also vary 

according to their ability to monitor the individual incentives and investment efforts of their 

members (Fishman et al., 2018; Tirole, 1996). In this regard, we confirm that both the number 

of affiliate wineries and the size of the geographical area of the GI are important drivers of its 

effectiveness, capable of exerting a significant influence on the quality of wineries. First, the 

results support Castriota and Delmastro’s (2014) outcomes; these authors observed a non-linear 

relationship between the number of producers and the collective reputation of GIs. Our study 

extends the analysis to the producing companies and their individual quality results, confirming 

a non-linear effect. Specifically, in our sample, above an optimal size of approximately 405 

wineries, monitoring and incentive problems seem to prevail over the benefits of working 

together, diminishing the effectiveness of GIs as a tool to ensure higher quality and even 

damaging the quality of producers. This result points to the concentration of GI wineries as a 

structural factor capable of positively influencing their quality performance. Similarly, the 

geographic area of the GI negatively affects the quality performance of wineries, probably 
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because it aggravates the heterogeneity within the GI and thus internal conflicts and control 

costs (Yu et al., 2017). Ultimately, our results support that the structural and organizational 

characteristics of each GI system contribute to explaining their effectiveness in supporting the 

quality of their members’ wine. It is noteworthy that differences in the GIs’ market strategies 

and positioning may also explain different quality outcomes across GIs. The relative importance 

of these strategic variables in explaining the GIs’ effectiveness constitutes a future line of 

research. 

The results also point to several policy implications. First, empirical evidence supports 

the value of GIs as an instrument capable of facilitating higher quality levels for producers, at 

least those in the wine sector. This result suggests that the EU regulation has been successful in 

terms of reaching its main objective with the introduction of GIs: “support agricultural and 

processing activities […] associated with high quality products” (Regulation UE1151/2012). 

This result also endorses the utility of GIs as effective tools within European agri-food quality 

policies and sheds light on the debate that always arises when the EU tries to sign a new 

commercial agreement with, for example, the US or Mercosur. 

A second policy implication is that extant EU regulations regarding GI wines 

(Regulation 1308/2013) seem too generic and that the EU variety of GI categories could be 

extended by one more category in the next common agricultural policy (CAP) review for the 

2021-2027 period. Our work shows a situation in which the wine national regulation has 

extended the European regulation, distinguishing different levels of strictness within the EU 

category of PDO (see Table 1). The best result in terms of improving the average quality of 

wineries was obtained for QDO, which is a more stringent category than the regular PDO. This 

suggests that this additional category of GI might be better in certain situations and might help 

producers in countries where legislation is not as well developed or work as a reference in other 

industries where the use of GIs does not have as long a tradition as in the wine industry. 
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Third, policies encouraging the growth of producers could be appropriate for enhancing 

quality, particularly when the GI producers are numerous and small, because the effectiveness 

of GIs in supporting high quality critically depends on their organizational characteristics, such 

as the number of participants. The collective action problem that GIs attenuate worsens as the 

number of participants increases. We find that after a threshold, this free-riding problem negates 

the potential benefits of working together within the GIs (e.g., access to superior resources and 

higher investment incentives), and can even impair the quality performance of affiliates. A 

concentration of producers would reduce the number of producers and facilitate the control of 

collective action; this in turn could help protect the quality and enhance the competitiveness of 

the producers, which seem to be two key aims of the new CAP regulation in progress 

(McEldowney and Kelly, 2018, p. 5).  

Limitations and future research 

The study has certain limitations. First, focusing on a single country and a single 

industry may limit generalizability. Thus, future empirical research should explicitly address 

how the specificities of different industries may alter the results. Likewise, it is important to 

extend the study to other states to control for possible country-specific effects. Differences in 

their legal regimes (e.g., Belletti, et al., 2017), the nature of the institutions responsible for the 

administration of the PDO/PGI schemes (see, EUIPO, 2017; Marie-Vivien, et al., 2017), and 

their internal governance features may have an impact on the functioning and effectiveness of 

GIs. Second, regarding the reliability of our empirical results, we need to be cautious because, 

to assess the quality of producers, we have used only one source (the Peñín Spanish Wine 

Guide), whose scores are based on non-blind tastings. Although wine experts’ ratings usually 

show high convergent validity across different professional guides (Benjamin and Podolny, 

1999; López-Bayón et al., 2018), tastings can incorporate a subjective bias in quality 

assessment that we cannot control for. Finally, even though quality is positively related to GI 
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stringency, only a limited number of Spanish GIs (Priorat and Rioja) have evolved into the 

more stringent category (QDO). It is therefore necessary to develop a more fine-grained 

analysis of GIs’ drawbacks and limitations to explain why some GIs remain intentionally in 

lower categories, even though they meet the requirements for access to higher levels. 

References 

Adinolfi, F., De Rosa, M., Trabalzi, F.  (2011). Dedicated and generic marketing strategies: The disconnection between 
geographical indications and consumer behavior in Italy. British Food Journal, 113(3), 419-435.  

Agostino, M., Trivieri, F. (2014). Geographical indication and wine exports. An empirical investigation considering the 
major European producers. Food Policy, 46, 22-36.  

Arfini, F., Cozzi, E., Mancini, M. C., Ferrer-Perez, H., Gil, J. M. (2019). Are Geographical Indication Products Fostering 
Public Goods? Some Evidence from Europe. Sustainability, 11(1), 272. 

Argote, L. (1999). Organizational Learning: Creating, Retaining and Transferring Knowledge. Kluwer Academic 
Publishers, Boston. 

Banterle, A., Stranieri, S. (2008). The consequences of voluntary traceability system for supply chain relationships. An 
application of transaction cost economics. Food Policy, 33(6), 560–569.  

Beghin, J. C., Maertens, M., Swinnen, J. (2015). Nontariff measures and standards in trade and global value chains. 
Annual Review of Resource Economics, 7(1), 425-450. 

Belletti, G., Burgassi, T., Marescotti, A., Scaramuzzi, S. (2007). “The effects of certification costs on the success of a 
PDO/PGI” in: Theusen, L., Spiller, A., Peupert, M., Jahn, G. (eds.), Quality Management Food Chain (pp. 107–121) 
Academic Press Publishers, Wageningen, The Netherlands.  

Belletti, G., Marescotti, A., Touzard, J. M. (2017). Geographical indications, public goods, and sustainable development: 
The roles of actors’ strategies and public policies. World Development, 98, 45-57. 

Benjamin, B.A., Podolny, J.M. (1999). Status, quality, and social order in the California wine industry. Administrative 
Science Quarterly, 44(3), 563-589.  

Bonanno, A. (2018). Special issue of Agribusiness, An International Journal: “New dimensions of market power and 
bargaining in the agri-food sector: Theories and applications”. Agribusiness, 34, 3-5. 

Bonn, M.A., Cho, M., Um, H. (2018). The evolution of wine research: A 26 year historical examination of topics, trends 
and future direction. International Journal of Contemporary Hospitality Management, 30(1), 286-312.  

Bouamra-Mechemache, Z., Chaaban, J. (2010). Protected designation of origin revisited. Journal of Agricultural and 
Food Industrial Organization, 8(1).  

Cacchiarelli, L., Carbone, A., Laureti, T., Sorrentino, A. (2016). The value of the certifications of origin: a comparison 
between the Italian olive oil and wine markets. British Food Journal, 118(4), 824–839.  

Carbone, A., Cacchiarelli, L., Sabbatini, V. (2018). Exploring quality and its value in the Italian olive oil market: a panel 
data analysis. Agricultural and Food Economics, 6(1), 6.  

Castriota, S., Delmastro, M. (2012). Seller Reputation: Individual, Collective, and Institutional Factors. Journal of Wine 
Economics, 7 (1), 49–69. 

Castriota, S., Delmastro, M. (2014). The Economics of Collective Reputation: Evidence from the Wine Industry. 
American Journal of Agricultural Economics, 97 (2), 469–89.  

Cei, L., Defrancesco, E., Stefani, G. (2018). From Geographical Indications to Rural Development: A Review of the 
Economic Effects of European Union Policy. Sustainability, 10(10), 3745. 

Chever, T., Renault, C., Renault, S., Romieu, V. (2012). Value of production of agricultural products and foodstuffs, wines, 
aromatised wines and spirits protected by a geographical indication (GI). AND-International. 
Ciliberti, F., de Groot, G., de Haan, J., Pontrandolfo, P. (2009). Codes to coordinate supply chains: SMEs’ experiences 
with SA8000. Supply Chain Management: An International Journal 14(2), 117-127.  

Cook, M.L. (1995). The future of U.S. agricultural cooperatives: a neo-institutional approach. American Journal of 
Agricultural Economics, 77(5), 1153-1159. 

Costanigro, M., McCluskey, J. J., Goemans, C. (2010). The economics of nested names: name specificity, reputations, and 
price premia. American Journal of Agricultural Economics, 92(5), 1339-1350. 

Costanigro, M., Scozzafava, G., Casini, L. (2019). Vertical differentiation via multi-tier geographical indications and the 
consumer perception of quality: The case of Chianti wines. Food Policy, 83, 246-259.  



29 
 

Deconinck, K., Swinnen, J. (2014). The economics of planting rights in wine production. European Review of 
Agricultural Economics, 42(3), 419-440. 

Denolf, J. M., Trienekens, J. H., Van Der Vorst, J. G. A. J., Omta, S. W. F. (2015). The role of governance structures in 
supply chain information sharing. Journal on Chain and Network Science, 15(1), 83-99.  

Dentoni, D., Menozzi, D., Capelli, M.G. (2012). Group heterogeneity and cooperation on the geographical indication 
regulation: the case of the ‘Prosciutto di Parma’Consortium. Food Policy, 37(3), 207-216.  

Deselnicu, O.C., Costanigro, M., Souza-Monteirsbo, D.M., McFadden, D.T. (2013). A meta-analysis of geographical 
indication food valuation studies: what drives the premium for origin-based labels? Journal of Agricultural Resources 
Economics, 38(2), 204–219.  

Dorobantu, S., Kaul, A., Zelner, B. (2017). Nonmarket strategy research through the lens of new institutional 
economics: an integrative review and future directions. Strategic Management Journal, 38(1), 114–140.  

Dyer, J.H., Nobeoka, K. (2000). Creating and managing a high-performance knowledge sharing network: the Toyota 
case. Strategic Management Journal, 21(3), 345–367.  

EUIPO, European Union Intellectual Property Office (2017). Protection and Control of Geographical Indications for 
Agricultural Products in the EU Member States. Available at:  https://euipo.europa.eu/tunnel-
web/secure/webdav/guest/document_library/observatory/documents/reports/Enforcement_of_GIs/EUIPO_Geogra
phical_Indications_full_report_en.pdf. Accessed 1st October 2019. 

Fama, E. F., Jensen, M. C. (1983a). Separation of ownership and control. The Journal of Law and Economics, 26(2), 301-
325. 

Fama, E. F., Jensen, M. C. (1983b). Agency problems and residual claims. The Journal of Law and Economics, 26(2), 327-
349. 

Fama, E. F., Jensen, M. C. (1985). Organizational forms and investment decisions. Journal of Financial Economics, 14(1), 
101-119. 

Fernández-Barcala, M. González-Díaz, M., Raynaud, E. (2017). Contrasting the governance of supply chains with and 
without geographical indications: complementarity between levels. Supply Chain Management: An International 
Journal, 22(4), 305-320.  

Fishman, A., Finkelstein, I., Simhon, A., Yacouel, N. (2018).  Collective brands. International Journal of Industrial 
Organization, 59, 316-339.  

Frantz, F. (2016). Twenty Years of TRIPS, Twenty Years of Debate: The Extension of High Level Protection of 
Geographical Indications – Arguments, State of Negotiations and Prospects. Annual Survey of International & 
Comparative Law 21(1), Article 7.  

Frick, B., (2004). Does ownership matter? Empirical evidence from the German wine industry. Kyklos, 57(3), 357-386.  

Fulton, M. (1995). The future of Canadian agricultural cooperatives: a property rights approach. American Journal of 
Agricultural Economics, 77(5), 1144-1152. 

Grunert, K.G., Aachmann, K. (2016). Consumer reactions to the use of EU quality labels on food products: a review of 
the literature. Food Control, 59, 178–187.  

Hamilton, B. H., Nickerson, J. A. (2003). Correcting for endogeneity in strategic management research. Strategic 
organization, 1(1), 51-78.  

Hayes, D.J., Lence, S.H. ,Stoppa, A. (2004). Farmer-owned Brands? Agribusiness, 20(3), 269-285.  

Heckman, J. J. (1979). Sample selection bias as a specification error. Econometrica: Journal of the econometric society, 
153-161.  

Heide, J.B., Kumar, A., Wathne, K.H. (2014). Concurrent sourcing, governance mechanisms, and performance outcomes 
in industrial value chains. Strategic Management Journal, 35(8), 1164–1185.  

Herrmann, R., Teuber, R. (2011). “Geographically differentiated products”, in Lusk, J.L., Roosen, J., Shogren, J.F. (Eds), 
The Oxford Handbook of Food Consumption and Policy (pp. 811-842) Oxford University Press, Oxford. 

Isaac, R.M., Walker, J.M. (1988). Group Size Effects in Public Goods Provision: The Voluntary Contributions 
Mechanism. The Quarterly Journal of Economics, 103(1), 179-199. 

Josling, T. (2006). The war on terroir: geographical indications as a transatlantic trade conflict. Journal of Agricultural 
Economics, 57(3), 337–363. 

Kim, J., Mahoney, J.T. (2005). Property rights theory, transaction costs theory, and agency theory: an organizational 
economics approach to strategic management. Management Decision Economics, 26(4), 223–242.  

Kneafsey, M., Venn, L., Schmutz, U., Balázs, B., Trenchard, L., Eyden-Wood, T., Boss, E., Sutton, G., Blackett, M. (2013). 
Short food supply chains and local food systems in the EU. A state of play of their socio-economic characteristics. JRC 
scientific and policy reports, (25911).  

Lafontaine, F. (1992). Agency theory and franchising: some empirical results. RAND Journal of Economics, 23(2), 263-
283. 

Landi, C., Stefani, G. (2015). Rent seeking and political economy of geographical indication foods. Agribusiness, 31(4), 
543-563.  



30 
 

Landon, S., Smith C.E. (1998). Quality expectations, reputation and price. Southern Economic Journal, 64 (3), 628-647 

Leufkens, D. (2018). The problem of heterogeneity between protected geographical indications: a meta-analysis. 
British Food Journal, 120(12), 2843-2856.  

Lewis, G.K., Byrom, J., Grimmer, M. (2015). Collaborative marketing in a premium wine region: the role of horizontal 
networks. International Journal of Wine Business Research, 27(3), 203–219.  

López-Bayón, S., González-Díaz, M., Solís-Rodríguez, V., Fernández-Barcala, M. (2018). Governance decisions in the 
supply chain and quality performance: The synergistic effect of geographical indications and ownership structure. 
International Journal of Production Economics ,197, 1-12. 

MAGRAMA (2015a): “Datos de las Denominaciones de Origen Protegidas de vinos (DOPS). Campaña 2013/2014. 
Available at https://www.mapa.gob.es/es/alimentacion/temas/calidad-diferenciada/informedops2013-2014-
web_tcm30-78888.pdf , accessed 10th March, 2019. 

MAGRAMA (2015b): “Datos de las Indicaciones Geográficas Protegidas (IGPS) de vinos - Vinos de la Tierra -. Campaña 
2013/2014. Available at https://www.mapa.gob.es/es/alimentacion/temas/calidad-diferenciada/informeigps2013-
2014-web_tcm30-78904.pdf, accessed 10th March, 2019. 

MAPA (2018a). “Informe anual industria alimentaria 2015-2016”. Available at 
https://www.mapa.gob.es/es/alimentacion/temas/industria-agroalimentaria/Cifras-de-la-industria-alimentaria/default.aspx, 
accessed 30th January, 2019. 

MAPA (2018b). Encuesta de viñedo 2015. Available at https://www.mapa.gob.es/es/estadistica/temas/estadisticas-
agrarias/memofinalvinedo_tcm30-121437.pdf,  accessed 30th January, 2019. 

Marie-Vivien, D., Bérard, L., Boutonnet, J. P., Casabianca, F. (2017). Are French Geographical Indications losing their 
soul? Analyzing recent developments in the governance of the link to the origin in France. World Development, 98, 25-
34. 

Masten, K.A., Kim, S.-L. (2015). So many mechanisms, so little action: the case for 3rd party supply chain coordination. 
International Journal of Production Economics, 168, 13-20.  

McEldowney, J. and Kelly, P. (2018). CAP strategic plans. EU Legislation in Progress 2021-2027 MFF. Briefing, 
available at http://www.europarl.europa.eu/RegData/etudes/BRIE/2018/630324/EPRS_BRI(2018)630324_EN.pdf 

Meloni, G., Swinnen, J. (2018). Trade and terroir. The political economy of the world’s first geographical indications. 
Food Policy, 81, 1-20.  

Menapace, L., Moschini, G. (2012). Quality certification by geographical indications, trademarks and firm reputation. 
European Review of Agricultural Economics, 39(4), 539-566.  

Ménard, C. (2018). Organization and governance in the agrifood sector: How can we capture their variety? 
Agribusiness, 34, 142-160. 

Ménard, C., Klein, P.G. (2004). Organizational issues in the agrifood sector: toward a comparative approach. American 
Journal of Agricultural Economics, 86(3), 750-755.  

Ménard, C., Valceschini, E. (2005). New institutions for governing the agri-food industry. European Review of 
Agricultural Economics, 32(3), 421-440. 

Moschini, G., Menapace, L., Pick, D. (2008). Geographical indications and the competitive provision of quality in 
agricultural markets. American Journal of Agricultural Economics, 90(3), 794-812. 

Nilsson, J., Svendsen, G.L.H., Svendsen, G.T. (2012). Are large and complex agricultural cooperatives losing their social 
capital? Agribusiness, 28(2), 187-204. 

Oczkowski, E. (1994). A hedonic price function for Australian premium table wine. Australian Journal of Agricultural 
Economics, 38(1), 93–110. 

Oczkowski, E., Doucouliagos, H. (2015). Wine prices and quality ratings: A meta-regression analysis. American Journal 
of Agricultural Economics, 97(1), 103-121. 121. 

Olson, M. (1965). The logic of collective action: Public goods and the theory of groups. Cambridge, Mass.: Harvard 
University. 

OIV (2019): 2019 Statistical Report on World Vitiviniculture, International Organisation of Vine and Wine. Available at 
http://www.oiv.int/public/medias/6782/oiv-2019-statistical-report-on-world-vitiviniculture.pdf. Accessed 1st October 2019. 
Ostrom, E. (2010). Beyond markets and states: polycentric governance of complex economic systems. American 
Economic Review, 100(3), 641-672.  

Pennerstorfer, D., Weiss, C.R. (2013). Product quality in the agri-food chain: do cooperatives offer high-quality wine? 
European Review of Agricultural Economics, 40(1), 143-162.  

Peñín, J. (2015). Guía Peñín de los Vinos de España 2015. Madrid: PI&ERRE. 

Pilbeam, C., Álvarez, G.,Wilson, H. (2012), The governance of supply networks: a systematic literature review. Supply 
Chain Management: An International Journal, 17(4), 358-376.  

Ponte, S. (2009). Governing through quality: conventions and supply relations in the value chain for South African 
wine. Sociologia Ruralis, 49(3), 236–257.  



31 
 

Powell, W.W., Koput, K.W., Smith-Doerr, L. (1996). Interorganizational collaboration and the locus of innovation: 
networks of learning in biotechnology. Administrative Science Quarterly, 41(1), 116–145.     

Quazi, H. A., Padibjo, S. R. (1998). A journey toward total quality management through ISO 9000 certification-a study 
on small-and medium-sized enterprises in Singapore. International Journal of Quality & Reliability Management, 15(5), 
489-508. 

Quiñones Ruiz, X.F., Forster, H., Penker, M., Belletti, G, Marescotti, A., Scaramuzzi, S., Broscha, K., Braito, M., 
Altenbuchner, C. (2018). How are food Geographical Indications evolving? – An analysis of EU GI amendments. British 
Food Journal, 120(8),1876-1887.  

Rey, P., Tirole, J. (2007). Financing and access in cooperatives. International, Journal of Industrial Organization, 25(5), 
1061-1088. 

Rokkan, A.I., Heide, J.B., Wathne, K.H. (2003). Specific investments in marketing relationships: expropriation and 
bonding effects. Journal of Marketing Research, 40(2), 210-224.  

Saak, A. E. (2012). Collective reputation, social norms, and participation. American Journal of Agricultural Economics, 
94(3), 763-785.  

Saitone, T.L., Sexton, R.J. (2009). Optimal cooperative pooling in a quality-differentiated market. American Journal of 
Agricultural Economics, 91(5), 1224-1232. 

Sanz Cañada, J. , Macías Vázquez, A. (2005). Quality certification, institutions and innovation in local agro-food 
systems: protected designations of origin of olive oil in Spain. Journal of Rural Studies, 21(4), 475-486.  

Schamel, G., Anderson K. (2003) Wine quality and varietal, regional and winery reputation: hedonic prices for 
Australia and New Zealand. Economic Record, 79 (246), 357-369. 

Scott-Morton, F.M., Podolny, J.M., (2002). Love or money? The effects of owner motivation in the California wine 
industry. Journal of Industrial Economics, 50(4), 431-456.  

Scozzafava, G., Gerini, F., Dominici, A., Contini, C., Casini, L. (2018). Reach for the stars: The impact on consumer 
preferences of introducing a new top-tier typology into a PDO wine. Wine Economics and Policy, 7(2), 140-152.  

Sellers-Rubio, R., Más-Ruiz, F. J. (2015). Economic efficiency of members of protected designations of origin: sharing 
reputation indicators in the experience goods of wine and cheese. Review of Managerial Science, 9(1), 175-196.  

Shane, S. (2001). Organizational incentives and organizational mortality. Organization Science, 12(2), 136-160.  

Sorgho, Z., Larue, B. (2014). Geographical indication regulation and intra-trade in the European Union. Agricultural 
economics, 45(S1), 1-12.  

Swinnen, J., Kuijpers, R. (2019). Value chain innovations for technology transfer in developing and emerging 
economies: Conceptual issues, typology, and policy implications. Food Policy, 83, 298–309.  

Tirole, J. (1996). A theory of collective reputations (with applications to the persistence of corruption and to firm 
quality). The Review of Economic Studies, 63(1), 1-22.  

Wever, M., Wognum, N., Trienekens, J., Omta, O. (2010). Alignment between chain quality management and chain 
governance in EU pork supply chains: a transaction-cost economics perspective. Meat Science, 84(2),  228-237.  

Williamson O. E. (2000). The new institutional economics: taking stock, looking ahead. Journal of Economic Literature, 
38(3): 595–613.  
Winfree, J. A., McCluskey, J. J. (2005). Collective reputation and quality. American Journal of Agricultural Economics, 
87(1), 206-213.  

Yu, J. Bouamra-Mechemache, Z., Zago, A. (2017). What is in a Name? Information, heterogeneity, and quality in a 
theory of nested names. American Journal of Agricultural Economics, 100(1), 286-310.  
Zhang, D., Linderman, K., Schroeder, R.G. (2012). The moderating role of contextual factors on quality management 
practices. Journal of Operations Management, 30(1–2), 12–23. 

 

Tables and figures 

Table 1: PDO/PGI European and Spanish categories correspondence 

 European categories 
(Regulation (EU) No 1308/2013) 

Spanish categories 
(Ley 6/2015) 

Less 
demanding 

  (–) 

PGI 
Protected Geographical Indication 

Regional Wine  

PDO 
Protected Denomination of Origin 

Quality Wine  
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  (+) 

More 
demanding 

Designation of Origin  

Qualified Designation of Origin  

Single-Estate Wine (Vino de Pago) 

 

 

Table 2: Population and sample distribution by legal form of the firm 

Legal forms Populationa Sample (n = 805) 
Sole proprietors 16.50 4.47 
Investor-owned firms 65.00 75.90 
Cooperatives 18.50 19.63 
TOTAL 100 100 

a MAPA (2018a) 

 

Table 3: Population and sample distribution of vineyard hectares by type of 
geographical indication 

GI (c) Population(a) Sample  
PDO(b) 92.37% 94.76% 
PGI 7.63% 5.24% 

a) MAGRAMA (2015a, 2015b) 
b) Includes Quality Wines, Designations of Origin, Qualified Designations of 

Origin and Single-Estate Wines because MAGRAMA does not breakdown this 
category. 

c) Distributions for the sample and the population by each GI (81 GIs) show similar 
results; the results are available upon request. 
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Table 4: Description of the variables 

Variable  Source Description 

Dependent variables  

Quality Peñín Spanish Wine Guide (2015) The average quality ratings of all wines reported 
for each winery.  
Range of variation: 50- to 100-point scale.  

 
Independent variables 

 

GI Peñín Spanish Wine Guide (2015) Categorical variable that takes the following value: 
0 if the winery does not belong to any GI; 
1 if the winery belongs to a GI; 

GI category   Peñín Spanish Wine Guide (2015) Categorical variable that takes the following value:  
0 if the winery does not belong to any GI;  
1 if the winery belongs to a PGI; 
2 if the winery belongs to a PDO; 
3 if the winery belongs to a QDO; and 
4 if the winery belongs to an SEW. 

Participants MAPA (Spanish Ministry for 
Agriculture, Fisheries and Food) 
https://www.mapa.gob.es/es/alimenta
cion/temas/calidad-
agroalimentaria/calidad-diferenciada/ 
 

Number of wineries in each GI. 

Area MAPA (Spanish Ministry for 
Agriculture, Fisheries and Food) 
https://www.mapa.gob.es/es/alimenta
cion/temas/calidad-
agroalimentaria/calidad-diferenciada/ 
 

Geographical extent of the GI in hectares. 

   
Control variables   

Legal   SABI (https://www.bvdinfo.com/es-
es/nuestros-
productos/datos/nacional/sabi) 
Wineries’ websites 

Categorical variable that takes the following value: 
0 if the winery’s owner is an investor-owned firm; 
1 if the winery’s owner is a cooperative; and 
2 if the winery’s owner is a sole proprietor. 

Producer size Alimarket (www.alimarket.es) 
Wineries’ websites 

The amount of wine produced by period (millions 
of litres) by the winery. 

Experience Peñín Spanish Wine Guide (2015) 
SABI (https://www.bvdinfo.com/es-
es/nuestros-
productos/datos/nacional/sabi) 
Wineries websites 

Number of years since the winery’s foundation. 

Winery group Peñín Spanish Wine Guide (2015) 
Wineries websites 

Categorical variable that takes the following value:  
0 if the winery does not belong to a winery group; 
and  
1 if the winery belongs to a winery group. 
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Table 5: Descriptive statistics 

Variable  Observations Mean Std. Dev. Min. Max. 

Quality 805 87.90 2.61 80.00 95.67 

GI 805 0.92 0.27 0 1 

GI category   805 1.94 0.76 0 4 

Legal   805 0.29 0.54 0 2 

Producer size 805 5.72 17.31 3·10–3 200 

Experience 805 42.90 42.09 3 278 

Winery group 805 0.21 0.41 0 1 

Participants 740 223.72 263.07 1 804 

Area 725 26,012.25 34,435.67 5 161,611 
 

 

 

 

Table 6: Correlation matrix 

 
Quality GI(a) GI category Legal 

Producer 
size 

Experience 
Winery 
group 

Participants Area 

Quality 1         

GI 0.0532 1        

GI category   0.1433* 0.7525* 1       

Legal   -0.2109* -0.0036 -0.0202 1      

Producer size -0.2327* -0.0586 -0.1052* 0.1096* 1     

Experience -0.0789* 0.1034* 0.0909* 0.0532 0.1203* 1    

Winery group 0.1937* 0.0512 0.0778* -0.1918* 0.0668 0.0334 1   

Participants 0.1415* . 0.6313* -0.0861* -0.0249 -0.0073 0.1239* 1  

Area -0.1484* . 0.2754* -0.0221 0.2762* 0.0335 0.0692 0.5882* 1 

a When this value is 0, it is not possible to compute correlations between GI and the two GI organizational features Participants and Area 
because such values do not exist. 
* p < 0.05 
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Table 7: Regression models (I) 

Variables 

Quality 

Model Ia Model Ib 

β Stand. Dev. β Stand. Dev. 

GI 0.6287* (0.3208) - - 

GI category (1)     

PGI - -     –0.1453 (0.4382) 

PDO - - 0.5858* (0.3226) 

QDO - -    1.1220*** (0.3782) 

SEW - -    2.4158*** (0.9013) 

Legal (2)     

Cooperative –1.1509*** (0.2322)  –1.1013*** (0.2314) 

Sole proprietor    –0.4960 (0.4201)     –0.5472 (0.4177) 

Producer size –0.0277*** (0.0051)  –0.0258*** (0.0051) 

Experience –0.0207*** (0.0057)  –0.0221*** (0.0057) 

Experience2  0.0001*** (0.0000)    0.0001*** (0.0000) 

Winery group  1.0769*** (0.2156)    1.0390*** (0.2148) 

Constant 88.0425*** (0.3256)   88.0605*** (0.3233) 

N 805 805 

F 20.263825*** 15.960896*** 

r2 0.143630 0.156887 
(1) Reference group: non-GI wineries 

(2) Reference group: investor-owned firms 

* p < 0.1; ** p < 0.05; *** p < 0.01 
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Table 8: Regression models (II) 

 Quality 

 Model IIa Model IIb Model IIc 

Variables 

Reference group PGI 
(GI category = 1) 

Reference group PDO 
(GI category = 2) 

Reference group QDO 
(GI category = 3) 

β Stand. Dev. β Stand. Dev. β Stand. Dev. 

GI category       

PGI - - –0.7526** (0.3184) –1.2847*** (0.3700) 

PDO 0.7526** (0.3184) - - –0.5320** (02320) 

QDO 1.2847*** (0.3700) 0.5320** (0.2320) - - 

SEW 2.5812*** (0.8670) 1.8286** (0.8191) 1.2965 (0.8401) 

Legal (1)       

Cooperative –1.1260*** (0.2241) –1.1260*** (0.2241) –1.1260*** (0.2241) 

Sole proprietor –1.1143** (0.4496) –1.1143** (0.4496) –1.1143** (0.4496) 

Producer size –0.0253*** (0.0050) –0.0253*** (0.0050) –0.0253*** (0.0050) 

Experience –0.0208*** (0.0056) –0.0208*** (0.0056) –0.0208*** (0.0056) 

Experience2 0.0001*** (0.0000) 0.0001*** (0.0000) 0.0001*** (0.0000) 

Winery group 1.0820*** (0.2120) 1.0821*** (0.2120) 1.0821*** (0.2120) 

Constant 87.8619*** (0.3354) 88.6145*** (0.1840) 89.1465*** (0.2734) 

N 740 

F 18.945514*** 

r2 0.179354 
(1) Reference group: Investor-owned firms 

* p < 0.1; ** p < 0.05; *** p < 0.01 
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Table 9: Regression models (III) 

 Quality 

 Model IIIa Model IIIb 

Variables 

Number of wineries GI hectares 

β Stand. Dev. β Stand. Dev. 

GI category (1)     

    PDO   0.9171*** (0.3179)   1.1016*** (0.3618) 

    QDO 1.9448** (0.7670)   2.1217*** (0.4213) 

    SEW   3.3230*** (0.8776)   2.7368*** (0.8770) 

Legal (2)      

   Cooperative –0.9646*** (0.2257) –1.1411*** (0.2223) 

   Sole proprietor –0.9897** (0.4464) –1.1845*** (0.4443) 

Producer size –0.0263*** (0.0049) –0.0178*** (0.0052) 

Experience –0.0220*** (0.0056) –0.0187*** (0.0056) 

Experience2   0.0001*** (0.0000)   0.0001*** (0.0000) 

Winery group   0.9810*** (0.2114)   1.0453*** (0.2138) 

Participants   0.0062*** (0.0016) - - 

Participants2  –7.70e-06*** (2.41e-06) - - 

Area - - –1.21e-05*** (2.882e-06) 

Constant 87.1462*** (0.3760) 87.6670*** (0.3803) 

N 740 725 

F 17.3200*** 19.1832*** 

r2 0.1954 0.2007 
(1) Reference group: PGI wineries 

(2) Reference group: investor-owned firms 

* p < 0.1; ** p < 0.05; *** p < 0.01 

 
 

 

 


