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Abstract: 

The regulation on GI foods such as Parmesan cheese has been reinforced to promote more 

sustainable and animal-friendly food systems. Although GIs tend to be perceived as more 

animal-friendly due to their allegedly artisanal production, no previous research has broadly 

investigated the binding specifications for animal welfare across different GIs, despite known 

scandals and the lack of common rules. This study systematically analyses product 

specifications of 86 GI cow cheeses from France, Italy, Germany and the Netherlands. It 

reveals that 41% of the considered GIs commit to mandatory grazing days and 24% define a 

corresponding minimum space of grassland per cow. However, overall, the results indicate 

that the current contribution of GIs is limited. When compared to recognised criteria of 

animal welfare labels, the findings suggest that consumers should seek such established 

certification labels rather than relying on GI labels. For GIs to become genuinely animal-

friendly, harmonisation and higher standards regarding indoor husbandry, painful 

procedures and calf treatment could be considered. As an alternative approach, GI 

producers might consider voluntarily aligning with existing animal welfare standards. Such 

alignment could enhance the credibility of their claims without adding a complex layer of 

rules to their own specifications. 

Keywords: Geographical indications, animal welfare, product standards, dairy farming, food 

quality, sustainability 
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1 Introduction 

Healthy cows grazing in green fields. This rosy picture is often painted by dairy producers 

to evoke naturalness and care for animal well-being. However, this marketing picture may 

create an illusion for consumers rather than mirror reality. Many cows in the EU are solely 

kept indoors and thus, actually never graze freely on pasture (EFSA, 2015). While the EU’s 

Council Directive 98/58/EC aimed to ensure minimum animal welfare standards, it 

remains rather unspecific and could not prevent the use of certain harmful practices and 

conditions for animals across Europe (Di Concetto, 2022). Consequently, despite more 

recent species-specific directives, animal welfare still features prominently in the EU’s 

‘Farm to Fork’ (F2F) strategy which formulates the core initiatives for the Green Deal for 

agriculture (EC, 2020).1 

Food quality improvements represent a major goal of the F2F strategy. Amongst 

others, the EC aimed to reinforce the regulation on geographical indications (GIs), i.e. 

traditional food products like Parma ham, Comté cheese or San Marzano tomatoes.2 The 

EU protects the origin and specific characteristics of traditional foods with the help of so-

called ‘quality labels’: Protected Designations of Origin (PDOs) and Protected Geographical 

Indications (PGIs). PDOs such as Roquefort cheese have to be produced in a specific area, 

which also concerns raw materials such as the milk. For PGIs like Dalmatian ham only 

essential production steps have to be conducted in the GI area. Thus, the pig meat may 

come from outside the GI area as well.3 

1 The European Commission communicated the F2F strategy as a framework for exploring 

solutions to create a fair, healthy and environmentally-friendly food system by outlining both 

regulatory and non-regulatory measures aimed at reaching this objective (COM 2020 381 final). 

Several initiatives concern animal welfare including an update of animal welfare laws to enhance 

well-being, health, food quality and biodiversity. Options for animal welfare labelling will also be 

considered to convey value through the food chain (EC, 2020). 
2 GIs in the EU are a form of intellectual property used to protect and promote products 

with a specific geographical origin and associated characteristics (EU regulation no. 2024/1143). 

They are categorised into Protected Designations of Origin (PDOs) and less strictly regulated 

Protected Geographical Indications (PGIs). Please note that the data collection and analysis were 

conducted prior to this latest regulatory revision, i.e. under EU Regulation no. 1151/2012. 
3 All basic information about GIs is taken from the respective product specifications, which 

are available on the EU’s eAmbrosia database (eAmbrosia, 2023). 
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 The GI regulation emphasises that GIs must meet specific production conditions, 

including possible animal welfare requirements (Schober et al., 2023). In addition, several 

GI producers market themselves as being committed to animal welfare, which is allegedly 

rooted in more artisanal and traditional production. These claims stand in stark contrast 

with the lack of mandatory rules and scandals of prominent GI producers (Di Concetto, 

2022), putting into question why a contribution to animal welfare should be expected 

from the GI sector.  

Some GIs stipulate animal-related rules in their product specifications (PSs).4 For 

example, French PGI Gruyère cheese obliges farmers to let cows graze for a minimum of 

150 days per year. However, little is known yet whether product specifications address 

animal welfare holistically and whether certain rules represent isolated examples or run 

like a common thread through the whole GI sector. Therefore, this paper investigates to 

what degree PSs of GIs account for higher animal welfare standards. 

Our contribution is based on a novel analysis of 86 GI cow cheeses, which 

represent one of the economically most relevant GI categories (AND-International, 2019). 

With the help of a newly created qualitative indicator list, which can also be used as a basis 

for future research, PSs were analysed in order to compile an original index for statistical 

comparison. This paper represents the first indicator-based analysis of GI PSs 

concentrating on animal welfare.  

Focusing on a comprehensive sample from one category represents a good basis 

for comparison of animal welfare rules in dairy cattle farming. In contrast, individual 

product analyses may provide more detail, but inhibit general conclusions as single cases 

could cause accidental bias. Also, our analysis does not only consider GIs from southern 

Europe, which has the most GIs (Huysmans & Swinnen, 2019), but also from northern 

Europe to shed light on GIs that tended to be neglected by extant research.  

In summary, the findings demonstrate descriptively that animal welfare 

considerations in PSs of GI cow cheeses are limited. This limitation is particularly evident 

 

4 A product specification for a cheese with a GI in the EU, available on the eAmbrosia 

database (eAmbrosia, 2023), outlines the cheese's specific characteristics, production methods and 

link to its geographical origin. It includes details such as name, description, production region and 

method, adhering to the requirements for the GI status. 
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regarding rules on indoor husbandry, painful procedures and calf treatment which tend 

to be neglected by most of the considered PSs. Nevertheless, several GIs already show 

partial contribution by stipulating mandatory rules on outdoor grazing and feed. In 

essence, while some GIs set animal welfare enhancing guidelines, most PSs do not 

consider animal welfare to a great extent. Despite this, GIs may have a favourable image 

concerning animal welfare (Rubini et al., 2021) and the EU refers to them as ‘high quality’ 

labels (Di Concetto, 2022). However, if GIs do not align with or commit to enhanced animal 

welfare standards in the future, this favourable image must be challenged, as GIs 

currently do not inherently serve as a tool for higher-quality animal welfare. 

2 GIs and animal welfare 

While the EU represents a part of the world with the highest animal welfare standards in 

policy, most farmed animals in the EU are still raised in intensive conditions (Bonnet et al., 

2020). The principles of the EU’s animal welfare directive are rooted in the so-called five 

freedoms that should be guaranteed to animals: 1) ‘freedom from hunger and thirst’, 2) 

‘freedom from discomfort’, 3) ‘freedom from pain, injury and disease’, 4) ‘freedom to 

express normal behaviour’, 5) ‘freedom from fear and distress’ (EU, 2023). Nonetheless, 

acknowledging these freedoms in a general directive, which is not species-specific and 

lacks uniform transposition and enforcement across Member States, did not ensure the 

abolishment of all harmful practices on farms and hence, farm animal welfare (Di 

Concetto, 2022).  

Consequently, the EU wants to achieve significant improvements under the EU’s 

Green Deal initiatives and highlights that sustainable agricultural practices must take 

animal welfare into account.5 The F2F outlines the need for an overhaul of the EU’s animal 

welfare legislation (EC, 2020), which falls short on providing a harmonised and species-

 

5 For that reason, animal welfare features also prominently in trade negotiations to foster 

the EU’s vision of the ‘global transition’ of food systems. Notably, the EU achieved to settle an 

agreement with Mercosur which was the first to consider concrete animal welfare conditions 

(Foote, 2021). Regarding the single market, the European Commission emphasises that not only 

extant legislation will be enforced better, but also that new policy initiatives will be put forward 

regarding animal welfare. The latter shall improve the well-being of animals and the quality of food 

(EC, 2020). 
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specific approach across Member States. Within this overhaul GIs were proposed as a tool 

to help achieve sustainability goals. However, it is unclear how GIs could contribute exactly 

to these ambitions. By default, the EU’s GI regulation does not demand high animal 

welfare standards (Galli et al., 2020).  

Nonetheless, based on the Food and Agriculture Organization (FAO) guide on GIs 

(Belletti & Marescotti, 2021) the Association of European Regions for Products of Origin 

(AREPO) emphasised that GIs are often regarded as contributors to animal welfare. While 

the FAO sees GIs as a potentially forceful tool concerning sustainability initiatives (Belletti 

& Marescotti, 2021; Vandecandelaere et al., 2021), there is also clear acknowledgment that 

GIs can do better and should be revised accordingly under the F2F initiatives (AREPO, 

2022).  

In that respect, Di Concetto (2022) argues that GIs should clearly go beyond 

minimum EU animal welfare standards because the EU describes them as so-called 

‘quality labels’. If GI production does not ensure higher animal welfare, consumers may 

be misled by the notion of ‘high quality’. Nowadays, consumers tend to expect more from 

high-quality products. Thus, in the case of GIs, they may not only value the certification of 

mere origin, but also other attributes such as the environmental performance and animal 

welfare (Huysmans et al., 2022).  

How could GIs actually contribute persistently to animal welfare above minimum 

standards? The most powerful regulatory tool of every GI is its PS. The latter is needed for 

registration at EU level and summarises the production rules that all producers of the GI 

have to follow. As the first GI regulation from 1992 did not consider specific rules 

concerning animal treatment (e.g. feed), the PSs from that era are likely to neglect animal-

related rules. However, the previous regulation from 2012 explicitly mentioned that GI 

specifications may specify, amongst others, practices enhancing animal welfare (Schober 

et al., 2023). Thus, some rules can also stipulate animal-friendly practices such as grazing 

or certain feed, but this does not apply to all GIs. Hence, some regard the F2F as a context 

in which to explore the implementation of more binding rules across GI PSs (Guerrieri, 

2021). In fact, under the new GI regulation producers were encouraged to include stricter 

sustainability criteria in their PSs (EC, 2025). Nonetheless, it remains unclear what current 

PSs actually account for and hence, what new criteria could be included. The latter also 
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applies to the general EU legislation for which the Commission’s proposal is still pending. 

Thus, this study contributes to the current policy debate by analysing the status quo of 

binding minimum standards in production rules of EU ‘quality certifications’ regarding 

central animal welfare aspects. 

Some GI producers already assert commitment to animal welfare on their websites 

(see e.g. San Daniele, 2023). However, GIs may not be able to redeem the promise to this 

commitment overall. First and foremost, GIs primarily guarantee a certain origin 

(Huysmans & van Noord, 2021) and tend to be caught between industrial and traditional 

production (Gangjee, 2017). Braghieri et al. (2014) mention that traditional farming 

practices are often associated with higher animal welfare in the case of cheeses. In 

contrast, Narciso and Fonte (2021) call for more animal welfare considerations in GIs and 

give the negative example of traditional PGI Foie Gras. The production of this French 

delicacy is related to animal cruelty because of the fact that animals are force fed. Some 

Member States such as Germany, Italy and Czechia even ban the practice (Foote, 2022). 

Hence, traditional does not necessarily equal animal-friendly and protecting certain food 

traditions based on taste, cultural or gastronationalistic motives may even trump animal 

welfare (DeSoucey, 2010).  

To continue, while there are specific directives concerning treatment of e.g. pigs 

and chickens there is actually no harmonised, species-specific legislation for dairy cows in 

the EU (EC, 2023).6 Thus, analysing animal welfare in GI dairy production is highly 

important, but also requires a species-specific analysis and index because farm animals 

differ in their needs. Nalon and Stevenson (2019) argue that research is particularly 

needed because severe issues in dairy farming prevail such as diseases related to the lack 

of movement and poor housing conditions. Thus, especially in the dairy industry, GIs may 

contribute by following higher standards. However, in a recent study, French dairy GIs did 

not perform better in terms of their actually applied animal welfare practices compared 

to their non-GI counterparts (MASA, 2023). Given these results it is apparent that research 

has to scrutinise the current contribution and potential of GIs further, especially in the 

case of dairy. 

 

6 Council Directive 2008/120/EC (pigs) and Council Directive 2007/43/EC (chickens). 
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Some consumers tend to regard GI products as authentic and high-quality 

(Grunert & Aachmann, 2016), more traditional and natural (Glogovețan et al., 2022) and 

even more animal-friendly (Di Pasquale et al., 2014; Rubini et al., 2021). Although GIs are 

meant to certify primarily a specific origin, some production rules seem to be able to 

certify attributes that relate to more than mere origin, e.g. taste or animal welfare 

(Huysmans et al., 2022). In fact, GIs of animal origin represent 40% of all food GIs 

(eAmbrosia, 2023).7 Thus, under the EU’s latest GI revisions, which encouraged producers 

to go beyond minimum standards (EC, 2025; EPTT, 2023), animal welfare could likely play 

an important role as well. Consequently, it is essential to provide empirical evidence on 

actual animal welfare considerations in current PSs to spot starting points for policy 

proposals. However, while certain GI cases were investigated in depth regarding 

sustainability-related issues (Arfini & Bellassen, 2019; Belletti et al., 2015; FAO, 2021; 

Vandecandelaere et al., 2020), the literature lacks systematic analyses of animal welfare 

in GI PSs. Therefore, the objective of this paper is to identify the degree of animal welfare 

in PSs of numerous EU GIs in the prime category of cow cheeses.  

Animal welfare has become an increasingly vital concern for consumers and 

regulators (DG SANTE, 2016; EFSA, 2019), yet its consideration remains generally 

underdeveloped in literature (Bonnet et al., 2020), including within GI literature, despite 

GIs being proposed as tools to strengthen animal welfare. Theoretical work posits that GI 

labels can reduce information asymmetries by certifying specific origins and production 

methods, leading to (perceived) higher quality (Deconinck & Swinnen, 2021; Menapace & 

Moschini, 2014; Moschini et al., 2008). However, since GIs primarily certify origin rather 

than animal welfare (Huysmans et al., 2022; Huysmans & van Noord, 2021), the reputation 

of the entire GI is at risk if even one producer fails to adhere to certain minimum animal 

welfare standards. Therefore, for GIs to convincingly advertise high animal welfare 

standards, it would be crucial that all GI producers adhere to these standards. The stakes 

 

7 Here, ‘GIs of animal origin’ encompass products derived from animals, including meats, 

cheeses and various dairy products (GI food categories 1.1 – 1.4) that are protected by a PDO or 

PGI. The percentage shares of certain GI categories in the chapter were calculated by the authors 

based on eAmbrosia data. 
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for GIs are likely to be high due to consumer and policymaker perceptions, and failure to 

meet expectations concerning animal welfare could result in severe reputational loss.  

Recent scandals of GI producers scratch on that reputation already. For example, 

PDO Parma ham producers faced accusations of mistreatment of pigs (Di Concetto, 2022) 

and PDO Grana Padano producers have to deal with severe accusations concerning 

mistreatment of calves (EfA, 2022). However, not only Italian GIs faced such scandals, but 

also e.g. French PGI Bayonne ham producers reportedly abused pigs on a large scale. In 

the case of Bayonne ham, the PS also does not include any animal welfare enhancing 

standards (Di Concetto, 2022). Therefore, it is important to shed light on the differences 

in GI PSs to allow for a more nuanced view on GIs and their potential.  

All in all, there is a lack of clear animal welfare legislation in the EU resulting in still 

harmful common practices (Di Concetto, 2022) from which dairy farming is suffering in 

particular (Nalon & Stevenson, 2019). GIs represent one of the EU’s so-called quality labels 

and were mentioned as contributors to sustainability initiatives including animal welfare. 

However, the contribution of GIs to animal welfare seems inconsistent. While some GIs 

have binding rules in their PSs that promote animal welfare, others either ignore it or have 

even been involved in scandals related to animal cruelty. This paper seeks to address this 

inconsistency by analysing the PSs of 86 GI cow cheeses from the EU’s four major cheese-

producing countries (CLAL, 2023), extending beyond the typically analysed southern 

European GIs to include those from Germany and the Netherlands (Huysmans & Swinnen, 

2019). To the best of our knowledge, this study is the first to systematically analyse the 

production rules of numerous EU GI cheeses from different countries concerning animal 

welfare.  

3 Data and method 

The analysis focuses on PSs because they represent the binding minimum standards that 

producers have to follow to qualify for GI use. Analysing actual practices grants surely 

useful insights, but good GI performance in terms of animal welfare could be driven by 

single, over-performing producers. PSs represent the minimum requirements a GI 

imposes and hence, a potential regulatory tool to contribute to higher sustainability 
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standards. In what follows, the focus products and data, the considered indicators as well 

as corresponding index calculation are outlined. 

3.1 Focus products and data  

The study focuses on GI cheeses made solely from cow’s milk. In total, 86 cheeses from 

four countries are analysed (see Table 1).8 Sub-GIs are considered as an individual 

observation because their requirements in the PSs differ to the ones of the ‘umbrella GI’. 

For example, ‘Grana Padano’ represents the umbrella GI for ‘Trentigrana’. In contrast to 

the regular PDO Grana Padano, PDO Trentigana producers have to adhere to stricter rules 

such as a complete ban on silage.9 

Table 1 GI sample overview 

Country № of GIs № of PDOs № of PGIs 

France 40 32 8 

Italy 32 31 1 

Germany 8 5 3 

The Netherlands 6 4 2 

Total 86 72 14 

France and Italy were chosen as they represent the two countries with the most 

registered GIs in the EU (Huysmans & Swinnen, 2019). Germany and the Netherlands were 

chosen as two northern European countries with typically less GIs, but still a major dairy 

and cheese production. In 2022, Germany, France, Italy and the Netherlands produced 

more than 67% of cheese in the EU (CLAL, 2023). 

The final dataset is compiled based on the official EU PSs of the individual GI 

products in the sample. These PSs are publicly available on the EU’s eAmbrosia database 

and represent a comparable source for analysis. All PSs were downloaded in summer 

2022. In many cases, no clear document called ‘product specification’ is shared, but the 

production rules must be specified in the registration document, which is available for all 

GIs. However, most cheeses in the sample underwent subsequent amendments with 

minor or major adjustments, which in some cases also concern animal-related aspects. 

Thus, in the case of an amendment, the registration document of the amendment and 

hence, the effective PS is considered. 

 

8 See Appendix 1 for a full list of all GIs included in the sample. 
9 Silage is livestock feed that is created by fermenting fodder, such as hay, with the help of 

anaerobic bacteria in a silo.  
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3.2 Indicators  

Following the general approach of Belletti et al. (2015), a list of indicators was composed 

to be able to create an index for statistical comparison. The list was developed with the 

help of criteria of the German ‘Haltungsform’ (husbandry form) (HF, 2023) and the Dutch 

‘Beter Leven’ (better life) (BL, 2023) labels, which mirror the latest considerations in animal 

welfare labelling.10 In fact, 52% of EU citizens in the Eurobarometer on animal welfare 

stated that they search for labels that single out animal-friendly products (DG SANTE, 

2016). Additionally, analysing GIs based on criteria of officially endorsed labels is relevant 

because if GIs would score high on these criteria, it could further strengthen the 

established price premiums as some consumers are willing to pay more for animal 

welfare (Lagerkvist & Hess, 2011). Thus, the findings regarding the considered GIs are also 

compared with label criteria in sub-chapter 4.4.3. 

In addition, the indicator list was based on insights from the literature as well as 

meetings with experts in animal welfare for dairy cattle. The defined indicators (see Table 

2) address the most important and recent issues concerning five thematic pillars of animal 

welfare, namely 1) ‘area & breed’, 2) ‘grazing & feed’, 3) ‘husbandry & comfort’, 4) ‘painful 

procedures’ and 5) ‘calf treatment’. The respective themes consider several main 

indicators that in most cases also have related sub-indicators. With the help of the 

indicators in Table 2, GI PSs of cheeses were analysed by recording data qualitatively in a 

‘yes/no’ manner (e.g. ban of silage) and numerically (e.g. minimum space of grassland per 

cow). In the following, the reasons for including certain themes and indicators are 

described in more detail. 

  

 

10 Introduced in Germany, the ‘Haltungsform’ label, initiated by the German food retail 

industry, is a 4-tier animal welfare labelling system for certain meat and dairy products, indicating 

the living conditions of the animals. The category 1 (red) represents the lowest and the category 4 

(green) the highest conditions (HF, 2023). The ‘Beter Leven’ label, initiated by the Dutch Society for 

the Protection of Animals, is a three-star system used for certain meat, poultry, eggs and dairy 

products. Each star indicates a step up in animal welfare standards, with three stars representing 

the highest conditions (BL, 2023). 
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Table 2 List of animal welfare indicators 

Theme Indicators Data Sub-indicators Data 

A. Product 

information 

(metadata) 

A.1 Country 
   

A.2 Name 
   

A.4 Type PDO/PGI 
  

A.5 Date of registration    
 

A.6 Date of last 

amendment  

 
  

B. Data source 

(metadata) 

B.1 Product specification 

file 

Yes/No 
  

 
B.2 Summary sheet Yes/No 

  

 
B.3 Registration 

document 

Yes/No 
  

 
B.4 Amendment 

document 

Yes/No 
  

1. Area & 

breed 

1.1 Are animals reared in 

a specific geographical 

area? 

Yes/No 1.1.1 Do animals have to be 

reared in the defined GI 

(production) area? 

Yes/No 

   1.1.2 Is the defined 

geographical area not larger 

than the GI (production) area? 

Yes/No 

 
1.2 Are specific breeds 

mentioned? 

Yes/No 1.2.1 Is a local breed at 

conservation risk or 

endangered? 

Yes/No 

2. Grazing & 

feed 

2.1 Is there specific 

mentioning of access to 

pasture? 

Yes/No 2.1.1 Are there specific rules 

allowing access to pasture? 

Yes/No 

  2.1.2 Is there a min. number of 

grazing days specified?  

№ of days/No 

   
2.1.3 Is there a min. space of 

grassland per cow defined? 

Space in 

ha./No  
2.2 Is complementary 

feed other than fodder 

restricted? 

Yes/No   

 
2.3 Is there an effective 

rule that a certain share 

of the feed must 

originate from the 

defined GI area? 

Yes/No 
  

 
2.4 Is the use of 

concentrates banned? 

Yes/No   

 
2.5 Is the use of silage 

banned? 

Yes/No   

3. Husbandry 

and comfort 

3.1 Are there specific 

rules concerning 

husbandry and comfort? 

Yes/No 3.1.1 Must brushes be 

available to cows? 

Yes/No 

  3.1.2 Is bedding (e.g. 

mattresses, sand or straw) 

mandatory? 

Yes/No 

  
3.1.3 Is the number of animals 

housed limited? 

№ of 

animals/No   
3.1.4 Is there a minimum space 

of room per cow defined? 

Space in 

m²/No   
3.1.5 Must there be at least one 

cubicle per cow? 

Yes/No 
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Table 2 List of animal welfare indicators (continued) 

Theme Indicators Data Sub-indicators Data 

 3.2 Are there specific 

rules concerning 

tethering?
 11

 

Yes/No 3.2.1 Is tethering banned?
 
 Yes/No 

4. Painful 

procedures 

4.1 Are there specific 

rules concerning painful 

husbandry procedures? 

Yes/No 
  

 
4.2 Are there specific 

rules concerning 

dehorning/disbudding? 

Yes/No 4.2.1 Is dehorning/disbudding 

banned?
 12

 

Yes/No 

   4.2.2 Is disbudding advocated?  Yes/No 
   

4.2.3 Must 

dehorning/disbudding be 

conducted by a veterinary 

professional? 

Yes/No 

   
4.2.4 Must 

dehorning/disbudding be 

conducted by a certain age? 

Age in 

years/No 

   
4.2.5 Must 

dehorning/disbudding be 

conducted under anaesthesia? 

Yes/No 

 
4.3 Are there specific 

rules concerning 

identification? 

Yes/No 4.3.1 Is freeze/hot iron 

branding banned? 

Yes/No 

5. Calves 5.1 Are there issues 

regarding the treatment 

of calves mentioned? 

Yes/No 5.1.1 Is there any principle 

about not slaughtering young 

calves? 

Yes/No  

 
5.2 Are there specific 

rules on the separation of 

calves from cows? 

Yes/No 5.2.1 Early separation (within 

48 hrs) is banned 

Yes/No 

  
5.2.2 Gradual separation (calf 

can still suckle for some time) 

is obligatory 

Yes/No 

  
5.2.3 Calf can stay at least 3 

months with mother 

Yes/No 

 

To begin with, the delimited area represents the regulatory foundation of every GI. 

Area sizes may not only affect GIs economically by influencing average prices (Deconinck 

& Swinnen, 2021; Höhn et al., 2023a; Landi & Stefani, 2015), but also with regard to animal 

welfare. A larger area means greater challenges for regulators in terms of auditing, 

compliance and traceability. In general, non-compliance represents a severe issue in dairy 

farming. A special report of the European Court of Auditors revealed that about 40% of 

 

11 Restricting the movement of dairy cows by binding them with a rope or chain. 
12 In contrast to dehorning, disbudding removes the horn before the horn buds are 

attached to the frontal bone by eliminating cells responsible for horn production. Both dehorning 

and disbudding are performed to avoid injuries to farm animals and workers. However, in terms 

of animal welfare, disbudding is the recommended procedure. 
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inspected French sites rearing cattle in 2014 exhibited non-compliance. In Germany and 

Italy, the numbers were lower, but still about 20% and 13%, respectively (ECA, 2018). 

Despite improvements, inspections still tend to fall behind expectations of ensuring 

animal welfare on dairy farms (Veissier et al., 2021). 

Consequently, GIs may contribute by clearly delimiting and setting production in 

specific areas. However, there may be relevant differences among GIs as some PDOs such 

as Parma or San Daniele ham have small production areas, but very large sourcing areas 

for pig meat (Höhn et al., 2023a; Huysmans et al., 2022). This spatial discrepancy may have 

contributed to recent scandals of pig treatment in the case of Parma ham (Di Concetto, 

2022) due to harder traceability and enforceability. Hence, also the indicator list considers 

differences in GI area definitions. 

Moreover, the traditional GI area represents a certain natural habitat which can be 

home to specific breeds of dairy cattle. Notably, local breeds showed significantly fewer 

welfare issues than other dairy cow breeds in an Italian context. These findings 

underscore the potential relevance of breed selection and acknowledgement with regard 

to animal welfare (Mattiello et al., 2013). Indigenous and traditionally used breeds tend to 

be well adapted to the local environment and may even be maintained in conservation 

programmes. Several GIs, especially in southern Europe, make use of local breeds and 

some do protect endangered autochthonous species (Zjalic et al., 2012). Thus, the 

indicator list accounts for the fact that GIs could contribute to animal welfare by defining 

the use of specific breeds as well as protecting animals that are critically maintained or 

endangered.13 

To continue, grazing represents one of the most essential activities of cows in 

which they express their natural behaviours (Knaus, 2016; Nalon & Stevenson, 2019). 

Therefore, restricting or prohibiting the access to pasture is a fundamental animal welfare 

concern for dairy cattle (Knaus, 2016). The latter is especially concerning as zero-grazing 

systems remain prevalent across Europe (EFSA, 2015) and the number of farms having 

pasture access actually decreased in various Member States over the past decade (AHAW, 

 

13 The conservation status is determined with the help of the official categorisation of local 

cattle breeds of the FAO (FAO, 2022). 
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2023b). In addition, grazing ensures a more grass-fed diet. To make sure that rumen 

fermentation is normal, a cow’s diet should not be based predominantly on concentrates 

or silage (Ventura et al., 2021). In fact, silage can in instances of improper management 

not only threaten animal health, but also human health (Driehuis et al., 2018).  

Although pasturing outside is important for the welfare of cows, it should be noted 

that the adverse effects, such as diseases and distress, caused by a lack of movement in 

restricted systems depend on the indoor conditions the animals are living in (EFSA, 2015). 

For example, the space per cow, number of stalls, availability of brushes and bedding can 

affect the well-being of animals (AHAW, 2023b; Tucker et al., 2021). Hence, even if GIs 

mandate grazing for parts of the year, this does not guarantee better indoor husbandry 

throughout the year.  

Furthermore, painful procedures include, for example, dehorning or disbudding 

which should ideally be conducted under anaesthesia (Nalon & Stevenson, 2019). Also, 

constant tethering of cows in tie-stalls can negatively affect welfare of cows (AHAW, 2023b; 

Popescu et al., 2014) and there exist less painful procedures to once common practices 

such as hot-iron branding (AVMA, 2011). The latter is actually still practiced in the case of 

a unique GI product, namely the PDO ‘Tareau de Camargue’. The GI protects the meat of 

cows that live in the wild and perform in bull fighting competitions in southern France. 

Consequently, while some traditional practices may be hurtful for animals, the question 

remains to what extent GIs promote less painful procedures. 

Finally, calf treatment has emerged as a ‘hot topic’ in dairy animal welfare. The 

treatment of calves gained generally more public awareness and cow-calf separation 

seems to have become a consumer concern (Sirovica et al., 2022). The Dutch Beter Leven 

label only grants the highest rating if the calf can stay for at least three months with the 

mother. Early separation cannot only be a severe source of stress for the calf (AHAW, 

2023a), but also some research suggests that it can negatively affect health of the mother 

(Sirovica et al., 2022). The Eurogroup for Animals criticises that calves are seen by some 

dairy producers as a ‘by-product’ (EfA, 2020), which would contribute to the mistreatment 

and lack of clear rules. While there exists the general Council Directive 2008/119 on calf 

treatment, even GI producers were recently accused of severe mistreatment of calves 

based on video footage of animal rights activists (EfA, 2021). Therefore, acknowledging 
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and caring for calves and their needs in PSs could be another opportunity for GIs to go 

above minimum standards of animal welfare. 

3.3 Index 

To allow for descriptive statistics and to compare systematically all GIs in the sample, an 

index (cf. Belletti et al., 2015) of animal welfare (IAW) was developed by recoding e.g. ‘yes’ 

into 1 and ‘no’ into 0 as well as normalise numerical values, such as the number of 

mandatory grazing days, in a range from 0 to 1.14 Hence, the IAW falls into a range 

between 0, i.e. lowest degree of consideration for animal welfare, to 1, i.e. highest degree:  
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ABi represents the sub-index regarding ‘area & breed’, GFi regarding ‘grazing & 

feed’, HCi regarding ‘husbandry & comfort’, PPi regarding ‘painful procedures’ and CTi 

regarding ‘calf treatment’. All pillars represent major animal welfare concerns. Therefore, 

they are weighted equally (cf. Belletti et al., 2015; MASA, 2023) when determining the IAW 

for each individual GI. 

4 Results 

“The firms (…) are highly specialised in producing milk from high-pedigree animals that 

need a nutritionally balanced diet (…)  to sustain quality production and the welfare of 

the dairy cows.” (Excerpt from the PS of PDO Asiago cheese from Italy) 

“The care taken in raising ‘Montbeliarde’ and ‘Simmental’ cows (…) reflects local milk 

producers’ expertise, which is based on animal hygiene and welfare.” (Excerpt from the 

PS of PDO Mont D’Or cheese from France) 

Only three out of the 86 PSs explicitly mention ‘(animal) welfare’. Despite the prominence 

of the term in EU Green Deal communications and marketing of some GI cheeses (see e.g. 

Grana Padano, 2023), ‘animal welfare’ is not equally prominently mentioned in PSs. This 

 

14 See Appendix 2 for an exemplary IAW calculation. 
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finding already hints at a lower level of regulatory awareness and importance concerning 

this aspect compared to other issues such as cheese maturing techniques. 

Nonetheless, the majority of GI PSs still mention issues related to animal welfare. 

Similar to the case of Mont D’Or, 66% of GIs in the sample assert the dairy farmers’ know-

how. The PS of French Gruyère states that the interplay of farmers and cheesemakers is 

of utmost importance to ensure the unique product characteristics and strong link to the 

local territory. Hence, many GIs not only outline the skills of the cheesemakers, but clearly 

acknowledge the valuable contribution of cattle farmers. 

Even more GIs (81%) underline that there is some degree of critical link between 

the milk and the quality of the cheese. Most often, using the right feed and allowing for 

grazing are mentioned as the main pillars supporting this link. For example, the producers 

of Camembert de Normandie point out: 

“The specificity of the milk production stems from the breed of cows (…) but also from the 

feeding conditions, marked by the predominance of grass in the animals’ diet and the 

consumption of this grass by grazing for at least six months of the year.” (Excerpt from 

the PS of PDO Camembert de Normandie from France) 

The emphasis on this link between raw material and end product cannot only be 

found in PDO PSs, but also in the case of some PGIs. Therefore, even PGIs, which are less 

strict on raw materials, affirm that the treatment of cows affects milk quality, which 

ultimately influences the quality of the final product: 

“(…) specific quality of ‘Emmental français est-central’ is down to the feed of the dairy 

herd and the grazing obligation (at least five months), which forges a strong link between 

‘Emmental français est-central’ and the (…) region.” (Excerpt from the PS of PGI Emmental 

français est-central from France) 

A strong link to origin is crucial justification for every GI. Many of the considered 

cow cheeses highlight that certain aspects concerning the treatment of animals such as 

grazing times are underpinning this link. These general statements reiterate the 

importance of analysing animal welfare rules in PSs. After all, if GIs emphasise animal-

related influences on quality attributes, they should also consider to support the 
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contributing animals with more animal-friendly practices to ensure not only product 

quality, but also animal welfare. 

In what follows, we present the results of the indicator-based analysis of the 86 

PSs. First, we provide insights into animal welfare in GI PSs based on the indicator list. 

Secondly, we elaborate on the results of the index analysis. Thirdly, we compare the 

results to established label criteria. 

4.1 Indicator list analysis 

To begin with, only four of the GI cheeses in the sample do not require that cows are 

reared in a specific area. This geographically ‘unlimited’ sourcing is allowed for three out 

of four German cheeses and one French cheese. If an area regarding milk production and 

cow rearing is defined, which is the case for 95% of considered cheeses, the area matches 

the GI production area. Thus, there are no discrepancies between the milk and cheese 

production area. 

In addition, not only areas are consistently defined, but also more than half of GIs 

acknowledge the use of specific cow breeds. Six cow breeds mentioned in the sample are 

actually endangered or at conservation risk according to the FAO categorisation (FAO, 

2022). Therefore, some GIs actually contribute to the survival of these breeds and their 

genetic material by rearing them in a suitable habitat.  

Regarding the pivotal aspect of grazing days and outside space, several GIs set 

mandatory rules (see Table 3). However, mandatory access to pasture and corresponding 

minimum space is generally not a defining characteristic of every GI PS. Less than half of 

GIs stipulate mandatory grazing days and less than a fourth define a minimum space per 

cow.  

Unsurprisingly, primarily PDOs define mandatory grazing days and some even 

certain outside space dedicated for a single cow. However, there seem to be differences 

across countries. While 75% of French GIs actually set a minimum number of grazing days, 

only 13% of German and Italian GIs explicitly regulate grazing days and none of the Dutch 

cheeses does so. Furthermore, more than half of French GIs clearly define an outside 

grazing area dedicated per cow in hectares or ares, while this is not the case for any Dutch, 

German or Italian GI in the sample. 
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In general, there are strong differences between the respective number of grazing 

days and space. These disparities are taken into account by the subsequent index 

analysis. For example, the GIs with the most and least mandatory grazing days come from 

Italy. The PS of ‘Provola dei Nebrodi’ specifies 240 grazing days, while the PS of ‘Nostrano 

Valtrompia’ lays down 60 days. In the case of grazing space, the PS of French Munster 

cheese grants the smallest area comprising 10 ares, while six other French GIs such as 

Comté and Cantal require at least one hectare. The physical or regulatory climate is likely 

to play some role regarding these differences. Note that while this section reports the 

results descriptively, they are discussed regarding relevant influencing factors in the 

discussion.  

Table 3 Average grazing days and space as well as share of GIs specifying a minimum 

Country № of days № of GIs Share Area (ha) № of GIs Share 

France 149 30 75% 0.44 21 52% 

Italy 143 4 13% - 0 0% 

Germany 80 1 13% - 0 0% 

The Netherlands - 0 0% - 0 0% 

Total 146 35 41% 0.44 21 24% 

Source: Authors’ own analysis. 

To continue, more than 75% of all the considered GIs restrict complementary feed 

other than fodder and have effective rules that a certain share of the feed must originate 

from the delimited GI area. While concentrates are generally not banned, about 25% of 

GIs ban the use of silage. 

Out of all the GIs in the sample only four mention concrete aspects concerning 

indoor husbandry in the PSs. Two PDO cheeses from the German Allgäu region explicitly 

emphasise that each farmer is strictly responsible to provide order and cleanliness in 

stalls to ensure healthy conditions for the animals. While this rule is rather vague and may 

be regarded as a necessity for any stall, compliance to such animal-friendly practices is 

likely to be higher if these are explicitly mentioned, especially if accompanied with 

describing sanctions for non-compliance. 

Two French PDO Brie cheeses provide more specific rules concerning indoor 

comfort. Both PDOs impose mandatory straw bedding which not only should ensure 
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higher comfort for the animals, but also allegedly account for unique attributes of the milk 

and hence, gustatory quality of the cheese. 

Apart from these four examples, no GI PS includes specific rules regarding other 

indoor husbandry aspects. Moreover, actually no GI in the sample mentions any rules 

concerning painful procedures such as dehorning. In fact, the same is true for calf 

treatment, which is entirely overlooked in the examined PSs of GIs at EU level. 

To sum up, already the insights from the indicator list underscore that GIs may 

have potential regarding certain aspects such as grazing and feed. However, a glaring 

omission across nearly all GIs is the lack of rules on indoor husbandry, painful procedures, 

and calf treatment, highlighting an evident gap in crucial animal welfare concerns. 

Consequently, instead of focusing on single aspects, the following index analysis provides 

a more comparable overview of animal welfare considerations in GI PSs at EU level. 

4.2 Index analysis 

Overall, animal welfare considerations in PSs of GI cow cheeses in the sample are rather 

limited as all IAWs are below 0.36. Also, more recent registrations do not necessarily have 

higher scores (see Figure 1).  

 

Figure 1 Average of index of animal welfare (IAW) of GI PSs in respective year.  
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Source: Authors’ own analysis. 

While PSs from the 90s, when animal welfare was less of an issue, are on average 

low, there is no clear upward trend of higher IAWs over time. Nonetheless, the GI PSs of 

the top-five IAWs were registered after 2012, i.e. under the corresponding GI regulation 

that recognised potential rules concerning animal welfare. 

On average, French and Italian cheeses show the highest IAW scores, while Dutch 

and German cheeses score the lowest (see Table 4). The French PDO ‘Bleu du Vercors-

Sassenage’ has the highest IAW (0.35) and all IAWs in the top-ten are based on GI PSs of 

French cow cheeses. In contrast, the German PGIs ‘Nieheimer Käse’ and ‘Hessischer 

Handkäse’ as well as the French PGI ‘Brillat-Savarin’ have the lowest (0). 

As expected, the typically less strictly regulated PGIs show lower IAWs on average, 

but this is not always the case (see Table 4). In the sample, some PGIs have higher IAWs 

compared to technically stricter PDOs. Hence, PDOs do not necessarily stipulate higher 

animal welfare standards than PGIs. 

Table 4 Index of animal welfare (IAW) averages per country and GI type 

Country 
Area      

& Breed 

Grazing 

& Feed 

Husbandry 

& Comfort 

Painful 

Procedures 

Calf 

Treatment IAW 

France 0.75 0.60 0.01 0.00 0.00 0.27 

Italy 0.71 0.34 0.00 0.00 0.00 0.21 

Germany 0.43 0.19 0.03 0.00 0.00 0.13 

Netherlands 0.60 0.04 0.00 0.00 0.00 0.13 

Total 0.69 0.42 0.01 0.00 0.00 0.23 

PDO 0.73 0.45 0.01 0.00 0.00 0.24 

PGI 0.50 0.29 0.00 0.00 0.00 0.16 

Total 0.69 0.42 0.01 0.00 0.00 0.23 

Source: Authors’ own analysis. 

In general, the IAWs of GIs are driven by certain sub-indices. Table 4 illustrates 

clearly in numbers the findings of the previous indicator list analysis. There is potential of 

GIs to contribute to some animal welfare issues. As mentioned before, many GIs may 

contribute by specifying a production area which enables better auditing and clearly 

defining certain breeds of which some are even being conserved. Most importantly, 
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several GIs stipulate minimum gazing periods and space that allow for natural behaviour 

and emphasise a grass-based diet. Moreover, most GIs limit the share of complement 

feed (non-fodder) and 27% of GIs prohibit the use of silage. However, there is an evident 

lack of consideration regarding other index categories. Almost all PSs of GIs in the sample 

do not consider indoor husbandry conditions. Also, none of the GIs mentions best 

practices concerning painful procedures such as dehorning. Finally, no PS imposes rules 

on the treatment of calves.  

All in all, while some cow cheese GIs seem to have potential to ensure animal 

welfare that goes above certain minimum standards, none of the GI PSs in the sample 

stipulates stricter rules across the board. As certain themes tend to be neglected, the 

results indicate a very limited consideration of animal welfare relevant rules in GIs PSs as 

all IAWs remain well below 0.5. 

4.3 Comparison with criteria of existing animal welfare certifications 

While the above analysis provides some insights into the commitment of GIs to promote 

animal-friendly practices, it also poses a question: how do these measures align with 

criteria of established animal welfare labels? The Dutch ‘Beter Leven’ label represents a 

benchmark in animal welfare, characterized by stringent and clearly defined criteria. The 

label was introduced by the ‘Dierenbescherming’, which is the largest animal welfare 

organisation in the Netherlands. Based on a three-star rating system (three stars = highest 

rating), the label serves not only as a guarantee for consumers, but also tries to promote 

best practices in the industry (BL, 2023). In what follows, the results of the indicator-based 

and index analysis are compared against the criteria of the Beter Leven label.15 

The lowest rating of one star does not represent conventional products. Even 

products bearing one star go above minimum standards in the industry, but are less strict 

than the two-star or three-star rating. To receive a certain rating, a catalogue of criteria 

needs to be fulfilled that encompasses rules concerning fodder, housing, grazing and 

calves (BL, 2023).  

 

 

15 Criteria for dairy cows of one-star 2.0 version, which is valid from 16.05.2022 (Status 

August 2023).  
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Table 5 № of GIs meeting key criteria of the Beter Leven animal welfare certification 

Code Minimum standard (one-star rating) № of GIs 

H08 Soft bedding (e.g. deep straw) 2 

H14 One brush per 60 cows 0 

H23 One cubicle per cow 0 

HK01 Separation after calf licked dry by mother cow 0 

W02 120 days (6 hours/day) grazing 31 

Source: Authors’ own analysis. 
 

In Table 5, exemplary mandatory criteria of the one-star rating are listed as well as 

how many GIs fulfil the respective criteria due to minimum standards specified in the PSs. 

Assuming that cows graze for at least 6 hours per day, 31 GIs set a number of grazing days 

that goes above the required minimum of 120 days. Also, the two French Brie PDOs that 

stipulate mandatory straw bedding do fulfil the criteria of soft bedding. However, none of 

the considered GI PSs requires that one cubicle per cow or that brushes must be available, 

rules that have also been recommended recently by EFSA (AHAW, 2023b). Moreover, none 

of the GI PSs in the sample mentions explicit rules on calves and hence, does not 

guarantee that the calf can be licked dry by the mother cow. As a result, all GI PSs lack 

specific rules on numerous mandatory criteria of the Beter Leven label and thus, do not 

even qualify to receive a one-star rating by default. 

Furthermore, if GI producers would actually adhere to the Beter Leven criteria of 

the one-star rating, it would considerably improve their index values. While the highest 

IAW value in the sample is 0.35, fulfilling the criteria of the one-star rating would already 

result in a minimum IAW of 0.58. The latter could even be higher because the Beter Leven 

criteria do not explicitly account for the conservation of potentially endangered species 

or very strict rules on origin. In any case, the considered GI PSs are far from setting animal 

welfare standards that could be comparable with the recognised Beter Leven criteria. 

5 Discussion and limitations 

First of all, the findings and implications of our analysis have to be interpreted in the 

context of cow cheese production. Although GI cheeses represent one of the largest and 

economically strongest categories (AND-International, 2019; Curzi & Huysmans, 2021), 

there are other relevant product categories such as milk, butter or meats, which may 



24 

 

differ regarding minimum standards and practices. Consequently, our study also 

represents a call for more research on animal welfare in GI PSs. With the compiled 

indicator list, we hope to have provided a useful methodological basis for future empirical 

research on this topical matter, but it will have to be adjusted for different animals and 

products. 

While the indicators in this study are equally weighted, following standard 

methodological practice, it is essential to acknowledge that different stakeholders might 

assign varying importance to them. Consumers might value grazing the most due to 

romanticised perceptions of dairy farming, whereas policymakers could prioritise 

indicators related to indoor husbandry, possibly influenced by lobbying from animal 

welfare interest groups or concerns regarding national disease control and prevention. 

Such varying prioritisations should be kept in mind and underscore the complexity of 

evaluating animal welfare practices holistically.   

Certain indicators also had to be simplified due to inconsistent reporting standards 

among GI PSs. For example, several GIs set a minimum percentage of fodder, some define 

the maximum amount of non-fodder feed in kilograms per year and others vaguely just 

state that fodder is the principal source of feed. However, even if fodder were consistently 

reported, the definition of what actually constitutes fodder itself differs, which is one of 

the reasons for including indicators concerning concentrates and silage. In general, 

progress regarding animal welfare is hampered in the EU by inconsistent reporting 

standards, vague wording of rules and general lack of comprehensive data across 

Member States (Dusel & Wieck, 2023). To tackle this issue in the case of GIs, the EU could 

set harmonised reporting standards in the GI regulation to improve comparability and 

transparency. Also, Member States should stimulate and support producer groups in 

revising existing and upcoming GI PSs to make animal welfare measures clearer and more 

explicit.  

Such harmonised standards may also generally facilitate registrations of GIs and 

needed amendments at EU level because documents could be more easily processed by 

regulators. The latter could streamline the application time for GIs, which remains very 

time consuming (AND-International, 2020) despite simplification efforts already within the 

framework of the GI regulatory revisions in 2012 (Evans, 2012). 
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To continue, it is important to note that the indices are based on PSs at EU level, 

which represent the basis for GI registration. Consequently, they do not necessarily reflect 

the actual practices of producers. Even though PSs lack certain rules, individual producers 

may commit themselves to very high animal welfare standards. Also, the EU’s organic 

regulation sets certain animal welfare standards (Seufert et al., 2017) and GI producers 

can bear a GI and organic label at the same time (Höhn et al., 2023a, 2023b). Nevertheless, 

the recent comparative analysis of animal welfare practices of French GI and non-GI dairy 

producers actually revealed that GIs do not perform better (MASA, 2023). Respectively, 

our analysis can provide useful additional insights by underscoring limited minimum 

standards regulated by the GI as a whole. 

Still, not only individual GI producers, but also GI producer organisations take 

action regarding animal welfare that goes beyond commitments formulated in the PSs at 

EU level. For example, the consortia of Parma and San Daniele ham as well as Grana 

Padano cheese started initiatives to analyse supply-chains and make the production more 

animal-friendly (Parma, 2021; San Daniele, 2023; Grana Padano, 2023). Yet these 

initiatives may be particularly necessary because popular GIs including Parma ham, Grana 

Padano and Parmesan cheese were involved in scandals concerning alleged animal 

welfare violations (CiWF, 2021; Di Concetto, 2022; EA, 2021). Given these scandals, GI 

initiatives concerning animal welfare may be suspect to ‘humane-washing’. Also, the IAWs 

of Grana Padano and Parmesan cheese are below average with 0.17 and 0.20 respectively. 

Therefore, especially GIs that try to commit credibly to higher animal welfare may not only 

count on private initiatives, but could also stipulate these higher commitments in their 

binding PSs, which are publicly available to authorities and consumers.  

In marketing, GI producers should generally care about welfare of farm animals 

because it represents a major concern for consumers (Clark et al., 2016; Heerwagen et al., 

2015). More than 90% of respondents in a 2016 Eurobarometer regarded animal welfare 

protection as important (DG SANTE, 2016). In Italy, a considerable share of consumers 

associates GIs with high animal welfare standards, a perception that is comparable to that 

of organic products (Di Pasquale et al., 2014) or even exceeds it (Rubini et al., 2021).  

However, there are no evident grounds to make this association given that binding higher 
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standards are often absent (Di Pasquale et al., 2014; Rubini et al., 2021). This is strongly 

underscored by our analysis.  

Gracia and de-Magistris (2016) point out that animal welfare is of lower importance 

for Spanish consumers compared to PDO labels, which tend to command price premiums 

(AND-International, 2019; Deselnicu et al., 2013). However, this may change if the EU 

introduces an animal welfare label (Dusel & Wieck, 2023). Such a label may expose poor 

practices even among more strictly regulated PDOs, raising the potential for substantial 

reputational losses. 

The PSs of GIs would need to become more consistent and explicit concerning 

animal welfare if GIs should be a credibly more animal-friendly option to consumers. For 

example, the PSs that have a requirement on the minimum gazing area for cows, do not 

specify a minimum space per cow in stalls. Thus, not only outdoor, but also indoor housing 

conditions should be stressed to address animal welfare holistically. Another example are 

PSs that mention access to pasture, but do not specify any minimum number of grazing 

days. If cows graze for longer periods anyway, not much speaks against stipulating this 

explicitly in the PSs. 

Moreover, it is not surprising that the average IAW of PGIs was lower than the one 

of PDOs. While a limitation of the analysis is that only 14 PGIs are considered, some of 

them had higher IAWs than PDOs in the sample. This finding highlights again that the 

current potential of GIs does not rest in the general PDO or PGI regulations, but in the 

decisions of individual GIs regarding their PSs. This also relates to findings of Höhn et al. 

(2023a) that did not find significant differences between PGIs and PDOs in terms of price 

once controlling for the stipulated size of the GI area, which is also rooted in the individual 

GI PSs. If the EU wishes the GI sector to contribute consistently to higher animal welfare, 

it would need to embed corresponding standards in the general GI regulations. However, 

these standards might need to be tailored for PDOs and PGIs separately, given that PGIs 

do not always mandate a specific origin for the raw material. This distinction could 

influence both traceability and the enforcement of animal welfare standards. 

The variation of IAWs among the considered GIs could also be explained by the 

natural climate and environmental conditions across GI regions. For example, some GIs 
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such as ‘Bleu de Gex Haut-Jura’ do not set a minimum number of grazing days, but 

stipulate the following concerning access to pasture:  

“The dairy cows graze after the snow has melted and as soon as the soils’ bearing capacity 

allows” (Excerpt from the PS of PDO Bleu de Gex Haut-Jura from France)  

Consequently, the climate in the GI area of this French PDO cheese, which is 

located in the Jura mountains, may allow for long grazing periods beyond six months. 

However, the varying climatic conditions could preclude setting a high minimum number 

of grazing days in the PS. In contrast, the Italian PDO Provola dei Nebrodi, with the highest 

number of 240 mandatory grazing days, may enjoy more favourable climatic conditions 

concerning outside grazing in its GI area located on the island of Sicily. In addition, the 

meadows and fields differ naturally across GI areas, which can impede the provision of 

high-quality fodder originating from the GI area. As a consequence, certain GIs may have 

to use silage or certain supplements due to scarce feed resources. Therefore, setting very 

high animal welfare standards in the general GI regulation can be challenging due to the 

heterogeneous conditions individual GIs are exposed to. Nonetheless, high standards 

going above the bare minimum could still be considered regarding aspects independent 

of climatic conditions, such as indoor husbandry. 

To continue, the regulatory climate can also exert an institutional push towards 

more animal welfare standards. Generally, countries differ in their dairy farming systems 

which could also explain differences in the average IAW. For example, in 2019/20, a third 

of German dairy farms were tie-stalls; in 2015, only 11% of French farms were tie-stalls 

(AHAW, 2023b). In the sample, especially French PDO PSs tended to describe rules related 

to animal welfare more extensively and a majority of them set clear rules on pasturing. 

Interestingly, all of these PDO PSs were amended, triggered by the French Institute of 

Origin and Quality (INAO).  

In fact, INAO regularly organises regional meetings with professionals to foster 

emulation of e.g. animal-friendly practices. Moreover, INAO emphasised in the latest 

activity report on quality labels, including GIs, that over the past years, initiatives were 

taken to address today’s challenges such as climate change, but also animal welfare. 

According to INAO, GIs must represent a good example of animal welfare and have PSs 
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to meet societal expectations of quality products. This underlines again that current GIs 

do not guarantee animal welfare despite their favourable reputation. In cooperation with 

the National Council for Designations of Origin in Dairy (CNAOL), a ‘sustainable plan’, 

which includes animal welfare, was set up to provide an institutional push for changes in 

PSs (INAO, 2022).  

Consequently, over the years, many French GIs in the sample implemented 

amendments, including animal-friendly ones. For example, Bleu du Vercors-Sassenage 

added explicit rules on grazing days and grassland area in 2019. Also, in the case of Brie 

de Melun, new rules were implemented. In 2017, the amendment specified clear rules on 

the use of straw bedding. While using this more comfortable bedding already represented 

a traditional practice, it is now explicitly codified by a minimum standard. However, also 

existing rules can be improved. For example, PDO Saint-Nectaire increased the number 

of grazing days from 140 to 160 days per year. While an increase is generally beneficial 

for the animal, 160 days remain still below the threshold of the highest rating of the Beter 

Leven label. To achieve three stars, GI producers of Saint-Nectaire would need to go above 

their own minimum standard. 

While these French initiatives demand more regulation, the threat of 

overregulating GIs should not be neglected. The EU and French institutions tend to share 

a vision of an inclusive GI label, i.e. a label that not only certifies the origin and gustatory 

quality as intended, but also sustainability on several fronts. However, imposing 

additional layers of regulation upon GIs, may also burden producers as it can be a costly 

and time-consuming process. GI producers would need to agree on new standards, which 

then also have to be added to PSs. In the case of PDO Brie de Melun, three producers 

actually opposed the amendments concerning bedding and feed, mirroring 

dissatisfaction about stricter regulations. At the same time, EU standards may generally 

improve and surpass any planned GI standards. This may also avoid varying GI or national 

standards leading to market disparities and inconsistencies. A leaked EU impact 

assessment shows plans for more general and ambitious animal welfare standards in the 

EU. In the case of dairy cattle, this includes bans on dehorning and tethering, which is 

likely to prompt evolvement in the entire industry (Andrés, 2023). Dehorning and 

tethering are areas that GI PSs in the sample do not regulate, thus possibly negating the 
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need for their specific inclusion. In fact, such broad EU legislation could inadvertently 

improve the animal welfare within GIs, as seen with Comté producers that have been 

found to utilize tethering more frequently than comparative generic producers due to 

older stables (MASA, 2023). 

Private market pushes through powerful players such as retailers also grew in 

importance. The standards of private actors can swiftly and effectively address consumer 

concerns and are often stricter than public standards, especially in the case of animal 

welfare (Vandemoortele & Deconinck, 2014). Thus, private standards may effectively 

promote improved care and conditions for animals within GIs irrespective of regulatory 

changes in PSs.  

In line with this more frequent use of private standards, the German 

‘Haltungsform’ label emerged from an animal welfare initiative of an alliance of players in 

the agriculture, meat and retail industry. Hence, its use could become quasi-mandatory 

in certain retailers (Lemken et al., 2021). Moreover, the EU also moves towards creating 

an EU-wide incentive to enhance standards through the planned introduction of voluntary 

animal welfare labelling (Andrés, 2023). Such label ratings can expose GIs that falsely claim 

animal-friendly practices. These examples show that through effective labelling, 

producers may be incentivised towards more animal-friendly practices to avoid negative 

ratings. If GIs aim to be associated with heightened animal welfare, they should consider 

adherence to established and recognized criteria that effectively signal these standards 

to consumers. Hence, rather than complicating GIs with additional regulations, PSs could 

maintain their core focus on defining origin and taste characteristics. This allows 

individual producers to adapt and align themselves with broader welfare goals, reflecting 

a more responsive approach to animal welfare within the framework. 

Furthermore, the EU Code of Conduct on Responsible Food Business and 

Marketing Practices could present a more holistic approach to promoting animal welfare 

compared to the PSs of GIs. Conversely, the EU Code of Conduct emphasizes responsible 

practices across the entire food value chain (EC, 2021), and even the Eurogroup for 

Animals has praised it for emphasising animal welfare as a crucial aspect (EfA, 2021). By 

engaging various stakeholders, from producers to marketers, the Code might foster 

broader collaboration and adherence to welfare principles. Its focus on ethical and 
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sustainable practices in food business and marketing could provide a comprehensive 

framework that GI producers can orient themselves towards and credibly communicate 

their efforts to consumers by subscribing to the Code. The Italian Meat and Cured Meat 

Industry Association (ASSICA), which also represents producers of GIs, has already made 

concrete commitments within the framework of the Code (EC, 2021). Similar 

commitments from organizations such as the Italian Association of GI cheeses (AFIDOP) 

could forcefully strengthen efforts of their members, emphasising a united approach to 

enhancing animal welfare. 

6 Future research applications of the data 

While future research should surely explore other dairy GI products in different contexts 

on the basis of this paper’s indicator list, the novel data collection and corresponding 

calculation of indices for 86 GI cow cheeses should be used in analyses to address further 

gaps in the literature. 

First, the present data and index values of this study can be used as a key product 

characteristic in analysing consumer preferences. It is unclear how consumer preferences 

vary for GIs with lower versus higher animal welfare considerations as measured by the 

index values. By segmenting GIs based on the index values related to animal welfare, 

purchasing decisions and consumer preferences could be analysed in stated or revealed 

choice experiments. 

Moreover, GIs of animal origin such as meat and cheese tend to achieve price 

premiums (AND-International, 2019; Deselnicu et al., 2013; Höhn et al., 2023a; Leufkens, 

2018). However, price premiums do not guarantee higher profits and economic success 

because, for example, GIs have to follow stricter rules stipulated in the PSs that can raise 

costs (Török, 2020). Hence, future studies should investigate whether GIs with higher 

animal welfare index values achieve price premiums but not necessarily higher profits or 

overall better economic performance. In addition, analyses could test the hypothesis 

whether GIs with lower IAW values are associated with higher sales, exports and a more 

industrial production as the latter could hinder the application of high animal welfare 

standards. 
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Furthermore, the F2F communication highlights that improving animal welfare can 

help biodiversity (EC, 2020), but Broom (2019) also mentions that both can stand in 

contrast to each other. For example, well-managed grazing might support a diverse range 

of flora and fauna, but the need for more grassland could conflict with the habitats of 

certain native species (Hole et al., 2005). Using the index values, researchers should 

explore the connection between higher welfare standards and biodiversity in order to 

establish whether there are trade-offs or complementarities. Such insights could be vital 

in a world grappling with the twin challenges of sustainable food production and 

biodiversity conservation.  

Lastly, future research could examine whether GIs with higher IAW values are also 

associated with better environmental performance based on the Eco-Score.16 With the 

help of publicly available data, this hypothesis can be tested statistically. The Open Food 

Facts website reports the Eco-Score of numerous foods, including GIs in the sample, to 

inform about environmental impact. 

7 Conclusion 

This paper represents the first indicator-based analysis of numerous PSs of GI cheeses at 

EU level. All GI cheeses from France, Italy, Germany and the Netherlands that are made 

solely from cow’s milk are analysed. The calculated indices for each of the 86 GIs in the 

sample reveal that the consideration of animal welfare in PSs is limited and that there is 

a lot of heterogeneity in the degree of animal welfare considerations among GIs. 

On the one hand, the majority of considered GIs have clear rules on rearing areas 

and use of breeds and several GIs, especially from France, define higher standards on 

pasturing (e.g. minimum time and space) as well as feed (e.g. limiting complement feed 

and banning silage). On the other hand, apart from very few exceptions, almost none of 

 

16 The Eco-Score provides an environmental grading system that categorises food products 

into five different classes, ranging from A to E, to represent their environmental impact. The 

foundational score for each product category is determined using the Agribalyse environmental 

database, developed by ADEME and INRAE, which encapsulates the life cycle analysis (LCA) of the 

products. However, the reference score is further adjusted to accommodate factors not adequately 

represented in the LCA, such as biodiversity or the unique attributes of products within the same 

category. The adjustments include both bonuses and penalties (OFF, 2023). 
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the considered GI PSs established higher regulatory standards in terms of indoor 

husbandry conditions (e.g. bedding and density), painful procedures (e.g. advocating 

disbudding instead of dehorning) and calf treatment (e.g. gradual separation).  

Comparing the results with the criteria of the Dutch ‘Beter Leven’ label indicates 

that relying solely on GIs for animal welfare assurances can be misleading. While a few 

GIs align with isolated standards, they largely fall short of the comprehensive 

requirements of the Beter Leven one-star rating, a recognized industry benchmark. The 

absence of congruence in areas such as husbandry and calf treatment showcases that the 

GI PSs in the sample fall short of even the lowest tier of the Beter Leven animal welfare 

certification. 

As a result, the findings have several policy implications. First, the indicator list had 

to be simplified due to the lack of harmonised reporting standards across Member States. 

In that respect, Dusel and Wieck (2023) generally call for more data, consistency and clarity 

regarding farm animal husbandry to enable needed advances in animal welfare in the EU. 

Thus, GI PSs at EU level should report their animal-related rules consistently to allow for 

better comparisons. Secondly, the EU could streamline the registration of animal-friendly 

amendments. In general, amendments concerning animal welfare may be treated as 

minor to motivate more GI producers to stipulate animal-friendly practices in PSs that 

may already be applied, but not yet explicitly mentioned. Thirdly, the analysis reveals no 

substance to the claim that GIs generally contribute to elevated animal welfare based on 

their binding production rules. Adding minimum standards to the general GI regulation 

can be very challenging due to the heterogeneity of GI production and the territories in 

which animals are reared. Instead of generally regulating GI PSs more, GI producers may 

consider to voluntarily follow recognised criteria of animal welfare certifications or an EU 

Code of Conduct to credibly communicate higher standards. 

All in all, this research unveils an ambiguous relationship between GI cow cheeses 

in the EU and established animal welfare standards, revealing significant discrepancies. 

By challenging certain beliefs about GIs and animal welfare, this study underscores the 

need to scrutinise the alignment between market practices and ethical standards in so-

called ‘quality labels’ such as GIs. The findings set the stage for future research aimed at 

reconciling commercial interests with ethical obligations, examining consumer 
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preferences for animal welfare and correcting misconceptions grounded in empirical 

data. 
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Appendices 

Appendix 1: Full list of GIs included in the sample 

Table A1 List of GIs included in the sample 
  

 

Name Country Type IAW 

Abondance France PDO 0.30 

Allgäuer Bergkäse Germany PDO 0.20 

Allgäuer Emmentaler Germany PDO 0.20 

Allgäuer Sennalpkäse Germany PDO 0.29 

Asiago  Italy PDO 0.24 

Beaufort France PDO 0.32 

Bleu d'Auvergne France PDO 0.24 

Bleu de Gex Haut-Jura / Bleu de Septmoncel France PDO 0.31 

Bleu des Causses France PDO 0.23 

Bleu du Vercors-Sassenage France PDO 0.35 

Boeren-Leidse met sleutels Netherlands PDO 0.12 

Brie de Meaux France PDO 0.29 

Brie de Melun France PDO 0.22 

Brillat-Savarin France PGI 0.00 

Burrata di Andria Italy PGI 0.12 

Caciocavallo Silano Italy PDO 0.21 

Camembert de Normandie France PDO 0.29 

Cantal / Fourme de Cantal France PDO 0.30 

Cantal fabriqué avec du lait issu de vaches de la race Salers France PDO 0.30 

Casatella Trevigiana Italy PDO 0.25 

Chaource France PDO 0.24 

Comté France PDO 0.31 

Edam Holland Netherlands PGI 0.12 

Emmental de Savoie France PGI 0.24 

Emmental français est-central France PGI 0.26 

Époisses France PDO 0.27 

Fontina Italy PDO 0.26 

Formai de Mut dell'Alta Valle Brembana Italy PDO 0.15 

Fourme d'Ambert France PDO 0.24 

Fourme de Montbrison France PDO 0.24 

Gorgonzola Italy PDO 0.15 

Gouda Holland Netherlands PGI 0.12 

Grana Padano Italy PDO 0.17 

Gruyère France PGI 0.30 

Hessischer Handkäse Germany PGI 0.00 

Holsteiner Tilsiter Germany PGI 0.04 

Kanterkaas Netherlands PDO 0.12 

Laguiole France PDO 0.30 

Langres France PDO 0.28 

Livarot France PDO 0.29 

Maroilles / Marolles France PDO 0.24 

Mont d'Or / Vacherin  du  Haut-Doubs France PDO 0.31 
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Table A1 continued    

Name Country Type IAW 

Montasio Italy PDO 0.24 

Monte Veronese Italy PDO 0.15 

Morbier France PDO 0.29 

Mozzarella di Gioia del Colle Italy PDO 0.28 

Munster / Munster-Géromé France PDO 0.28 

Neufchâtel France PDO 0.29 

Nieheimer Käse Germany PGI 0.00 

Noord-Hollandse Edammer Netherlands PDO 0.12 

Noord-Hollandse Gouda Netherlands PDO 0.17 

Nostrano Valtrompia Italy PDO 0.29 

Odenwälder Frühstückskäse Germany PDO 0.12 

Ossolano Italy PDO 0.24 

Ossolano d'Alpe Italy PDO 0.27 

Parmigiano Reggiano Italy PDO 0.20 

Piave Italy PDO 0.24 

Pont-l'Évêque France PDO 0.29 

Provola die Nebrodi Italy PDO 0.27 

Provolone del Monaco Italy PDO 0.28 

Provolone Valpadana Italy PDO 0.15 

Puzzone di Moena / Spretz Tzaorì Italy PDO 0.26 

Quartirolo Lombardo Italy PDO 0.15 

Raclette de Savoie France PGI 0.28 

Ragusano Italy PDO 0.20 

Ragusano da vacca modicana Italy PDO 0.24 

Reblochon / Reblochon de Savoie France PDO 0.30 

Saint-Marcellin France PGI 0.24 

Saint-Nectaire France PDO 0.32 

Saint-Nectaire du lait 100 % issu de la race Ferrandaise France PDO 0.32 

Saint-Nectaire du lait 100 % issu de la race Salers France PDO 0.32 

Salers France PDO 0.24 

Salers ‘tradition Salers’ France PDO 0.24 

Salva Cremasco Italy PDO 0.19 

Silter Italy PDO 0.26 

Soumaintrain France PGI 0.24 

Spressa delle Giudicarie Italy PDO 0.26 

Squacquerone di Romagna Italy PDO 0.17 

Stelvio / Stilfser Italy PDO 0.20 

Taleggio Italy PDO 0.15 

Toma Piemontese Italy PDO 0.20 

Tome des Bauges France PDO 0.30 

Tomme de Savoie France PGI 0.26 

Trentigrana Italy PDO 0.20 

Valtellina Casera Italy PDO 0.17 

Weißlacker / Allgäuer Weißlacker Germany PDO 0.20 

Source: Own elaboration based on product specifications available on eAmbrosia. 
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Appendix 2 Exemplary calculation of IAW of Abondance 

Based on the indicator list (see Table 4.7), the values of the sub-indices 𝐴𝐵𝑖, 𝐺𝐹𝑖, 

𝐻𝐶𝑖, 𝑃𝑃𝑖 and 𝐶𝑇𝑖 are calculated for the exemplary PDO cheese Abondance from 

France. A ‘yes’ is coded as 1 and a ‘no’ is coded as 0. Hence, a higher IAW is better 

than a lower IAW. Please see below for the filled out indicator list of Abondance. 

Table A2 Completed indicator list for Abondance  

Theme Indicators Data Sub-indicators Data 

A. Product 

information 

(metadata) 

A.1 Country France 
  

A.2 Name Abondance 
  

A.4 Type PDO 
  

A.5 Date of registration 21/06/1996   
 

A.6 Date of last 

amendment  

25/03/2019  

B. Data source 

(metadata) 

B.1 Product 

specification file 

No 
  

 
B.2 Summary sheet No 

  

 
B.3 Registration 

document 

No 
  

 
B.4 Amendment 

document 

Yes 
  

1. Area & 

breed 

1.1 Are animals reared 

in a specific 

geographical area? 

Yes 1.1.1 Do animals have to be reared 

in the defined GI (production) 

area? 

Yes 

   1.1.2 Is the defined geographical 

area not larger than the GI 

(production) area? 

Yes 

 
1.2 Are specific breeds 

mentioned? 

Yes 3.2.1 Is a local breed at 

conservation risk or endangered? 

No 

2. Grazing & 

feed 

2.1 Is there specific 

mentioning of access to 

pasture? 

Yes 2.1.1 Are there specific rules 

allowing access to pasture? 

Yes 

  2.1.2 Is there a min. number of 

grazing days specified?  

150 days 

   
2.1.3 Is there a min. space of 

grassland per cow defined? 

No 

 
2.2 Is complementary 

feed other than fodder 

restricted? 

Yes   

 
2.3 Is there an effective 

rule that major share of 

feed must originate from 

the defined GI area? 

Yes 
  

 
2.4 Is the use of 

concentrates banned? 

No   

 
2.5 Is the use of silage 

banned? 

Yes   
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Table A2 continued 

Theme Indicators Data Sub-indicators Data 

3. Husbandry 

and comfort 

3.1 Are there specific 

rules concerning 

husbandry and comfort? 

No 3.1.1 Must brushes be available to 

cows? 

No 

  3.1.2 Is bedding (e.g. mattresses, 

sand or straw) mandatory? 

No 

  
3.1.3 Is the number of animals 

housed limited? 

No 

  
3.1.4 Is there a minimum space of 

room per cow defined? 

No 

  
3.1.5 Must there be at least one 

cubicle per cow? 

No 

 3.2 Are there specific 

rules concerning 

tethering? 

No 3.2.1 Is tethering banned? No 

4. Painful 

procedures 

4.1 Are there specific 

rules concerning painful 

husbandry procedures? 

No 
  

 
4.2 Are there specific 

rules concerning 

dehorning/disbudding? 

No 4.2.1 Is dehorning/disbudding 

banned? 

No 

   4.2.2 Is disbudding advocated?  No 
   

4.2.3 Must dehorning/disbudding 

be conducted by a veterinary 

professional? 

No 

   
4.2.4 Must dehorning/disbudding 

be conducted by a certain age? 

No 

   
4.2.5 Must dehorning/disbudding 

be conducted under anaesthesia? 

No 

 
4.3 Are there specific 

rules concerning 

identification? 

No 4.3.1 Is freeze/hot iron branding 

banned? 

No 

5. Calves 5.1 Are there issues 

regarding the treatment 

of calves mentioned? 

No 5.1.1 Is there any principle about 

not slaughtering young calves? 

No  

 
5.2 Are there specific 

rules on the separation 

of calves from cows? 

No 5.2.1 Early separation (within 48 

hrs) is banned 

No 

  
5.2.2 Gradual separation (calf can 

still suckle for some time) is 

obligatory 

No 

  
5.2.3 Calf can stay at least 3 

months with mother 

No 

Source: Own elaboration based on product specifications available on eAmbrosia. 

Two answers could not be coded as 1/0 because they are recorded as 

numerical values, which are normalised to a 0-1 scale. This concerns the minimum 

number of grazing days and the minimum space of grassland per cow. In the case 

of grazing days, a value of 0 means that there is no minimum number of grazing 

days specified. A value of 1 represents the maximum number of grazing days in 
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the sample, which is 240 for the Italian PDO Provola dei Nebrodi. PDO Abondance 

has a value of 0.625 because it has less than 240 days specified, namely 150 days. 

Regarding the minimum space of grassland, a value of 0 means that no minimum 

space is defined, which is the case for Abondance. A value of 1 would represent 

the maximum in the sample, which is 1 hectare. The latter is the minimum space 

for several French PDO cheeses such as Comté, Cantal and Beaufort.  

Consequently, the calculations to determine the IAW of Abondance are as 

follows: 

𝐼𝐴𝑊 =
1

5
 (

1

5
∑ 𝐴𝐵𝑖

5

𝑖=1

) +
1

5
 (

1

8
∑ 𝐺𝐹𝑖

9

𝑖=1

) +
1

5
 (

1

8
∑ 𝐻𝐶𝑖

8

𝑖=1

) +
1

5
 (

1

9
∑ 𝑃𝑃𝑖

9

𝑖=1

) +
1

5
 (

1

6
∑ 𝐶𝑇𝑖

6

𝑖=1

) 

𝐴𝐵 𝑜𝑓 𝐴𝑏𝑜𝑛𝑑𝑎𝑛𝑐𝑒 =
1

5
(1 + 1 + 1 + 1 + 0) = 0.8 

𝐺𝐹 𝑜𝑓 𝐴𝑏𝑜𝑛𝑑𝑎𝑛𝑐𝑒 =
1

8
(1 + 1 + 0.625 + 0 + 1 + 1 + 0 + 1) = 0.7 

𝐻𝐶 𝑜𝑓 𝐴𝑏𝑜𝑛𝑑𝑎𝑛𝑐𝑒 =
1

8
(0 + 0 + 0 + 0 + 0 + 0 + 0 + 0) = 0 

𝑃𝑃 𝑜𝑓 𝐴𝑏𝑜𝑛𝑑𝑎𝑛𝑐𝑒 =
1

9
(0 + 0 + 0 + 0 + 0 + 0 + 0 + 0 + 0) = 0 

𝐶𝑇 𝑜𝑓 𝐴𝑏𝑜𝑛𝑑𝑎𝑛𝑐𝑒 =
1

6
(0 + 0 + 0 + 0 + 0 + 0) = 0 

𝐼𝐴𝑊 𝑜𝑓 𝐴𝑏𝑜𝑛𝑑𝑎𝑛𝑐𝑒 =
1

5
× 0.8 +

1

5
× 0.7 +

1

5
× 0 +

1

5
× 0 +

1

5
× 0 = 0.30  
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