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Wine quality improvement based on the perception of Protected Designation of Origin (PDO) and Protected Geographical Indication (PGI) - evidence from Bulgaria


Abstract.  In recent years, there has been a trend towards more in-depth study of the factors that affect the willingness of wine manufacturers to use quality labels as PDO and PGI. Key issues such as the influence of climate on wine production, the authenticity of wine quality, technological innovations in wine production are subject of research for PDO indication. The possibility of classifying the chemical composition of wines, the use of PGI as a harmonized strategy for lower production costs and increased consumer interest are the other areas of research. The present study aims to test the above-mentioned groups of factors, their ability to improve the quality of wine production in Bulgaria as well as to analyze the existing practices of assessment for Bulgarian wine producers. The study will involve wine producers and experts from the National Viticulture Agency and their perceptions will be analyzed through Fuzzy AHP approach. 
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1. Introduction
Wine production in the EU as well as worldwide today aims to promote high quality wines and to meet certain quality standards. Those labels and schemes are well known in the EU and have been successfully implemented mainly in countries located in the south of the EU such as France, Italy, Spain, Portugal, Greece. The quality schemes or quality labels are referred to as Geographical indications (GIs) with two specific types: Protected Designation of Origin (PDO) and Protected Geographical Indication (PGI). These quality schemes are described in detail in EU regulations for quality control such as Regulation 2081/1992, Regulation 2082/1992 and Regulation 1151/2012. (Dias and Mendes, 2018) GIs give value to territory thanks to certifications (including ISO, HACCP) and require strong collaboration between various institutions.  Usually the policy to manage the designation of origin in EU countries is delegated to some relevant institution or consortia recognized by the Ministry of agriculture as INAO (Institut National de l’origine e de la qualité) in France or Federdoc, which is a voluntary Consortia and National Confederation for the Protection of the Italian Wines Designations, in Italy. GI serves as a vehicle of protection against different abuses by guaranteeing uniqueness and non-reproducibility, and traceability of the products. At the same time, GI is a protective tool for consumers and producers reflected in the final price, which is likely to be higher in comparison to the regular product without GI. (Kireeva, 2011) PDO and PGI are important indications for the competitiveness of wine producers based on local traditions. PDO represents a system of rules. PDO covers wine production, processing and preparation in a specific geographical area and serves as a mark for regional know-how. To obtain PDO, qualities and characteristics of wine refer to the geographical environment including natural and human factors. PGI allows the use of raw materials in wine production from another region taking into consideration that at least one stage of production, processing and preparation occurs in a specific geographical area. In this context, PGI serves also as a certification scheme or should be accepted as a collective agro-food brand because of the required more than 25 years long tradition from the execution of the entire production or part of a specific geographical area. (Sgroi and Modica, 2022)
This study aims to test the factors which improve the quality schemes in wine production in Bulgaria as well as to analyze the existing differences of perception and assessment for Bulgarian wine producers. The research question is especially relevant in the context of the declining production of wines with PDO and PGI in Bulgaria in recent years. At the same time, the efforts of Bulgarian wine producers are currently focused mainly on wines without PDO and PGI. 

2. Review of literature
In recent years, there has been a trend towards more in-depth study of the factors that affect the willingness of wine manufacturers to use quality labels. (Marchini et al, 2014) Key issues such as the influence of climate on wine production, technological innovations in wine production are subject of research for PDO indication. Especially in the Mediterranean countries, winemakers suffer from frequent water stress, lower acidity of wines and general loss of production as result of extreme climatic events. This requires new production solutions and innovative strategies of wine technologists. (Boyer and Touzard, 2021; Jones and Webb, 2010) The possibility to classify the chemical composition of wines, the use of PGI as a harmonized strategy for lower production costs and increased consumer interest are the other areas of research. (Lancellotti et al., 2021) Fanzone et al. (2022) mention that the main challenge is the implementation of technologies promoting the extraction of chemical compounds from grapes, of sensory impact in the wine, without substantially reducing the average vineyard yield. Some authors group the factors influencing both PDO and PGI in three main directions: particularities of local resources; environmental balance between natural resources and regional traditions; and entrepreneurial skills to organize and to innovate the production and technological processes.  (Mazzocchi and Sali, 2022) PDO and PGI varieties are perceived as products of higher quality than non-PDO or non-PGI varieties. (Duvaleix et al., 2021) Bonnet and Simoni (2001) mentioned that consumers are not always aware of the difference between PDO and non-PDO varieties. Authenticity of wines represents another important aspect considered because of the closed relation with the wine brand. According to Chhabre et al. (2013) authenticity is projected by terms as “ethic”, “symbolic”, “stereotyped”, “real thing”, “traditions” and “origins”. Words, images, packaging, smell, symbols, origin as “château” or “domaine” are norms for geographical certification of origin of wine.  (Pelet et al., 2020)  Le et al., 2022 confirmed a strong relation between “consumer behavior” and “authenticity perceptions”. According to the authors, the judgments for authenticity for consumers or observers and producers are based on different essences. For the consumers important are the existing knowledge connection with histories, events, values, persons and places. For producers the values, intentions, goals, qualities, characteristics have higher weight. PDO and PGI as geographical indications mean not only quality but also reputation. (Raustiala and Munzer, 2007) They are indicators for good trade, appropriate agricultural policy and protected intellectual property. Furthermore, they should be considered as important drivers for benefits for producers in terms of dynamic competition, innovative development and globalization. Also (Barham, 2003)  confirms that PDO and PGI have positive effects on trade flows. One of the problems that can emerge for PDO and PGI quality is related to online retail, because in this case the wine authenticity should be considered under risk. Another possible problem could be related to a crisis or pandemic situation. In these cases, the “wine loyalty” is strongly important for the quality schemes. PDO and PGI should serve as public quality standards and could help the regulation of quality claims, especially when regards trade between EU and third countries. (Biénabe, 2017) Highly requested products with PDO and PGI contribute for a greater regional cohesion and serve as promoters of “something more” such as labels, quality and traditions. (Napoli et al, 2014) Based on econometric analysis for European NUTS3 regions in France, Italy and Spain, (Cei, 2021) shows that cooperation between producers and tradition in the use of GI tools are major factors to protect quality using PDO and PGI labels. 

3. General outlook of national wine PDO and PGI policy in Bulgaria
The National Strategy for Development of Viticulture and Enology of Bulgaria for the period 2005-2025 of the Ministry of Agriculture and Food and the National Vine and Wine Chamber envisages a national policy to protect consumers from unfair competition between producers and to control PDO and PGI wines. (Ministry of agriculture and foods, 2004) 62% of the white wines with PDO are produced in the South-East region of Bulgaria, and 35% of the red and rosé wines with PDO are produced in the North-West region. The trend is the same for PGI, more than 56% of the white wines with PDO are produced in the South-East region, and 44% of the red and rosé wines are produced in the North-West region. (Ministry of agriculture, foods and forests, 2018) The annual report on the state of Bulgarian agriculture from 2018 (the last officially published) outlines a declining harvest trend declared by registered wine producers in the country. Produced wines with PDO and PGI rank second in production by 33% after the production of wines without PDO and PGI. (National Vine and Wine Chamber, 2018) Since 2015, the share of fruit-bearing vineyards for wine production with PDO and PGI has remained low (about 25% for PDO and 35% for PGI).
Bulgaria reports for the period 2007-2016 a decline and variations in the quantities of wines produced with PDO and PGI, which are also in a low-price range (unlike the European trend). In Bulgaria, under the Wine and Spirits Act (in force since 2012 and amended in 2020), the National Vine and Wine Chamber and the Regional Vine and Wine Chambers may make proposals for determining the geographical area for wine production with PDO and PGI. The alcohol grade in PDO and PGI wines stored for more than 3 years may not differ by more than 0.8% by volume from the content obtained by chemical analysis. According to Regulation 1234/2007, applications for protection of PDO and PGI wines are submitted by one or a group of producers to the Executive Agency for Vine and Wine and its relevant committee appointed by the Minister of Agriculture. For its part, the Executive Agency for Vine and Wine is applying for legal protection of PDO and PGI wines to the European Commission. A national register of wines with PDO and PGI is drawn up for the purposes of the European single register, which since 2019 is named eAmbrosia (including databases of ex E-Bacchus, DOOR and E-Spirit-Drinks).
[bookmark: _heading=h.u4z9lgva16cc]
4. Data and methodology
Wine quality improvement is a subject of various studies outlining a wide range of factors which influence the assessment by producers for PDO and PGI wines. (Pérez-Elortondo et al., 2018) Further research can only enrich existing knowledge with new recommendations. Such is the case of Bulgaria, whose example we will consider.
[bookmark: _heading=h.4dd6dygtvf3o]Following (Calabrese et al., 2013) we apply their methodology based on the classical AHP analysis of (Saaty, 1990) and extended to allow for fuzzy assessments (Chang, 1996). The AHP starts with a construction of a "hierarchy", a tree structure with several levels - "goal" (the top level), "criteria", "subcriteria" etc. For each item in the hierarchy experts assess how it relates to the item of the level above. In the fuzzy AHP variant, the assessments experts make consist of triads of values ("low", "middle" and "high"). Further the fuzzy triads are converted to "crisp" values to construct the AHP matrix. The goal is to obtain weights of the different items, so that the decision making process can be enhanced, although AHP does not fully replace expert decision making.
[bookmark: _heading=h.gca2pg65o1jw]Technically, first the fuzzy comparison matrices are converted to crisp comparison matrices by center of gravity defuzzification (see Calabrese et al., 2013, for details). Then the consistency index and consistency ratio are calculated to analyze the consistency of each comparison matrix. Next, the local priority weight of each criterion is determined.
[bookmark: _heading=h.eqbq27awwnop]The hierarchy elaborated for our analysis consists of three layers, experts come from the wine industry of Bulgaria. We explore two hierarchies, with PDO and PGI as "goals", however, since PDO and PGI have some mixt perception, we analyze the sub-criteria only regarding their upper level, the criteria.
[bookmark: _heading=h.j65d3urxvf3q]
5. Results and discussions
Four criteria for PDO and PGI were selected as “bioclimatic changes”, “uniqueness of wines ”, “methods for detecting fraud and guaranteeing wine authenticity” and “marketing tool for wine producers”, and different sub- criteria were selected for each criterion. The choice of individual criteria reflects recent publications and research studies for GIs. Table 1 presents the results from the fuzzy AHP for both hierarchies, with PDO and PGI as a "goal", respectively.  Consistency tests show all the matrices are consistent, with CI values well below 0.1, therefore the assessments can be accepted.

Table 1. PDO and PGI  in the wine industry - decision hierarchies
	PDO
	PGI

	v  Bioclimatic changes (0.18):
Rise of temperature (0.32)
Exceptional hailstorms and flooding (0.32)
Intense drought (0.36)
	v  Bioclimatic changes (0.24):
Rise of temperature (0.32)
Exceptional hailstorms and flooding (0.32)
Intense drought (0.36)

	v  Uniqueness of wines (0.23):
Different concentration of elements (Ca, Mn, Co, Zn…) among wines (0.52)
“Creativity” of oenologist to change terroir (0.48)
	v  Uniqueness of wines (0.19):
Different concentration of elements (Ca, Mn, Co, Zn…) among wines (0.52)
“Creativity” of oenologist to change terroir (0.48)

	v  Methods for detecting fraud and guaranteeing wine authenticity (0.32):
Broad variability of quality within the same PDO which confuses the consumers (0.24)
No long and solid tradition of quality standard to last for the loyal consumer (0.30)
Enhancing effectiveness of the quality wine protection system (0.46)
	v  Methods for detecting fraud and guaranteeing wine authenticity (0.29):
Broad variability of quality within the same PDO which confuses the consumers (0.24)
No long and solid tradition of quality standard to last for the loyal consumer (0.30)
Enhancing effectiveness of the quality wine protection system (0.46)

	v Marketing tool for wine producers (0.28):
Reducing consumer’s information search costs (0.22)
Raising willingness of consumers to pay (0.22)
Export potential (0.32)
Extending loyalty of high educated customers (0.24)
	v Marketing tool for wine producers (0.28):
Reducing consumer’s information search costs (0.22)
Raising willingness of consumers to pay (0.22)
Export potential (0.32)
Extending loyalty of high educated customers (0.24)


Source: the authors 
The results show two important aspects for Bulgarian wine-making producers, namely the question of authenticity of GI wine and the manner in which it is promoted. Bulgarian producers emphasize the importance of PDO and PGI primarily as a vehicle against fraud (local decision weights of "methods for detecting fraud and guaranteeing wine authenticity" are 0.32 for PDO and 0.29 for PGI), with the marketing aspects on second place (0.28 for both PDO and PGI). In Bulgaria, the indications for PDO and PGI (Article 83) must appear on labels when offered on the EU market or when exported to third countries. At the same time, the law allows (Article 85) the designations PDO and PGI not to be indicated when "Guaranteed and controlled designation of origin" is written. The latter creates ambiguity in interpretation and the possibility of  confusion, fraud or origin manipulation.
The use of PDO and PGI wines as a powerful marketing tool is not surprising, especially since it is embedded in the regulations of the country. The National Program for Support of the Vine and Wine Sector in Bulgaria for the period 2019-2023 of the Ministry of Agriculture, Food and Forestry states that according to Regulation 1308/2013 PDO and PGI should be used as a means of informing and promoting Bulgarian quality wines in third countries. To this purpose, it is planned to ensure an increase of export of at least 10% to third countries by 2023 through open projects for financial assistance determined by the State Fund "Agriculture". These projects are intended primarily for producers with higher revenues and a higher percentage of exports in the last two years. 

6. Conclusions and future perspectives
[bookmark: _heading=h.gjdgxs]This research study shows some challenges and opportunities related to PDO and PGI wines in Bulgaria and their quality improvement. Undoubtedly, it is difficult for the uninformed wine producer to understand the regulations and to determine the differences between PDO and PGI wines and non-PDO and non-PGI wines. Moreover, the Bulgarian law overlaps definitions of guaranteed and controlled designation of origin. The collection of surveys or the publication of data on PDO and PGI wines is quite obsolete. It also does not include detailed price information, as is the case in countries such as Italy, where ISMEA (Istituto di Servizi per il Mercato Agricolo Alimentare) publishes information by year and by regions for PDO and PGI wines, including unit average prices. The measures of the Bulgarian Ministry of Agriculture, Food and Forestry are primarily aimed at marketing and promoting PDO and PGI wines to third countries compared to European and world practice for quality control or encouraging producers for PDO and PGI wine production. One positive note is the attention drawn to the potential threat of manipulation and falsification of the authenticity of PDO and PGI wines. In this regard, it is necessary to clarify the “uniqueness” of the chemical composition of wines, the issuance of certificates, the activities of the regional tasting commissions by area of ​​origin and the work of the reference laboratories for PDO and PGI wines. The  bioclimatic trends and the conservation of resources in viticulture and wine-making must become a priority for both producers of  GI wines  and for the relevant institutions such as the Ministry of Agriculture and Food and National Vine and Wine Chamber. Future research study should analyze the lack of surveys on consumer preferences for PDO and PGI wines in Bulgaria. 
[bookmark: _heading=h.a58pfgboyuxb]
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