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[bookmark: _Toc79054181]Summary
A significant part of the current environmental footprint is caused by the food and beverage industry. Within the beer industry brewers are currently working on the implementation of sustainable measures such as the improvement of packaging material, efficient water use and organic agriculture. Some of these measures are closely related to the cultivation and processing of the ingredients of the beer, which raises the question whether the content of the beer might be affected by these measures. Do sustainable measures affect the healthiness of beer? Since organic food products in general are often perceived by consumers as healthier compared to regular food products, this study additionally focusses on exploring the perception of consumers and brewers on the relation between health and sustainability in the beer industry. This has lead to the following research question: What is the relation between environmental sustainability and health in the beer sector according to scientific research, and how do brewers and consumers in the beer sector perceive this relation? The results of this study may contribute to improving knowledge, awareness and health within society. It may improve decision-making of actors such as beer consumers and it may support health organisations or knowledge institutes in providing reliable information to society.
In order to answer the research question, existing knowledge has been collected through a literature search. Next, a questionnaire has been distributed and qualitative interviews have been conducted with both brewers and consumers. The perception of brewers and consumers has been explored by focussing on the elements and dimensions of framing; the beliefs, instruments and behaviour.
The results revealed that many uncertainties and different frames regarding the relation between sustainability and health in the beer industry have been found amongst brewers, consumers and in scientific literature. Both positive, negative and neutral beliefs regarding organic beer have been expressed. Positive beliefs often focussed on the reduction of pesticide residues in organic beer compared to regular beer. Negative beliefs were only expressed by brewers and literature, which state that organic ingredients may vary significantly in quality. However, those with neutral beliefs often regarded beer as a safe, consistent product which is subject to a variety of safety and quality checks. The execution of these checks and the use of (e.g.) certifying organisations and external experts should thus ensure a consistent product. However, due to contradicting evidence on the presence of pesticide residues in (both organic and regular) beer, scientific research does not seem to support consumers to buy organic beer for health related reasons. The buying behaviour of consumers concerning sustainable beer, is often influenced by price, familiarity and the brand and some consumers reported that they would be more inclined to inform themselves about sustainability in the beer industry by reading the front label, than by using quality marks or websites. This is in contrast to some brewers who tend to avoid the visibility of information on sustainability on the label in order to maintain their target group.
	The results revealed that the elements of framing can lead to different perceptions based on the elements itself and the connection between the elements. An interesting remark can be made based on these identified connections; Whether brewers or consumers believe that organic beer is healthier than regular beer, is highly dependent on the instruments they use to inform themselves. Brewers for example, focus on certifying standards or organisations. Consumers on the other hand, are amongst others dependent on communication as an instrument to inform themselves; mainly through information provided on the front label of the beer. These remarks have lead to a discussion on the sufficiency of existing quality and safety standards in the beer industry and have additionally sketched a possible communication gap between brewers and consumers. 
In order to guide brewers and consumers in their decision-making based on sustainable beer, the results of this study recommend health organisations, knowledge institutes and researchers to focus on investigating the presence and harmfulness of pesticide residues in organic beer compared to regular beer. By focussing on reducing the communication gap and by revising existing quality and safety standards, the uncertainties around sustainability and health in the beer industry may be solved.  
[bookmark: _Toc79054182]Preface
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[bookmark: _Toc79054184]Green beer

Organic orange juice, fair trade chocolate and EKO certified flour. The supermarket today offers an increasing variety of ‘sustainable food’ products. Sustainable initiatives can be found in almost every food sector and familiar brands can surprise us with renewed products and unique, green labels. They may even surprise us in places we least expect. Whereas organic orange juice may sound familiar and maybe even more tasty, what about organic beer? How familiar are we with a green label on our favourite IPA?

As the world population grows, the environmental footprint caused by humans increases as well. Humanity risks putting so much pressure on Earth’s systems, that we start to exceed our planetary boundaries, leading to severe environmental issues (Raworth, 2017). Problems such as climate change, pollution and biodiversity loss have already made a negative impact on our planet and human life (Zhivkova, 2019) Over-consumption and overproduction may lead to impacts on global and local level. A significant part of the current environmental footprint is caused by the food and beverage industry (Frey & Barrett, 2007; Zamagni, 2012). Examples of the environmental impact of the food industry are erosion and soil degradation, deforestation, water stress and greenhouse gas emissions. Intensification of the food and beverage industry to provide for the growing population without further degradation of the environment, remains a challenge (Frey & Barrett, 2007). A Life Cycle Assessment by Saxe (2010) concludes that alcoholic beverages significantly contribute to the environmental footprint. The production of beer involves several phases which may affect the environment, such as agricultural aspects, transportation and packaging (Hauser & Shellhammer, 2019; Hospido et al., 2005; Peel, 1999; Weidema et al., 2016). Identifying these so called ‘hotspots’ in the life cycle of beer, can help to develop a more sustainable production and to reduce the impact of beer on the environment. So what does sustainability mean for the beer industry?
	The concept of sustainability can be interpreted and used in many different ways (Zhivkova, 2019). Sustainable development has been defined in the Brundtland Report as “meeting the needs of the present without compromising the ability of future generations to meet their own need.” (Zhivkova, 2019). Three main areas that are often distinguished are economic viability, environmental protection and social equity.  This study explores the role of environmental sustainability in the beer industry. Although all three areas of sustainability can be applied to the beer industry, the area of environmental sustainability is most related to the direct health effects of drinking beer, which will be the main focus of this study.
The environmental issues related to the beer industry, demand a response from the breweries (Tokos et al., 2012). Breweries in the Netherlands nowadays often offer information on the different measures they include to reduce the environmental footprint of their beer. Examples from their websites or annual reports may include measures such as circular packaging and green energy (Broersma, 2018; Heineken, 2020; Nederlandse Brouwers, 2017). Although many of these initiatives sound promising, the question remains what the effects of these measures are and how they may influence specific features of the beer. The approach that is adopted by a brewery to improve sustainability may depend on several factors, such as the size of the brewery or its resources such as time and money (Tokos et al., 2012). For example, measures taken by larger breweries may differ significantly from those taken by smaller, “craft” breweries, who may be limited due to their size or resources. However, decisions and actions may also depend on the way that the brewers define environmental sustainability. Their perspective on the concept of sustainability influences which element of the production process will be improved, changed or eliminated. Consequently, this may influence specific characteristics of the product or production process and additionally the impact on nature or humans. 
One example is the possible relation between sustainability and human health. Since measures to improve sustainability may for example focus on the agricultural phase of the production process and thus on the ingredients, it may be assumed that there is a relation between sustainability of a food product and its content and therefore perhaps its healthiness (Özkara et al., 2016). However, the relation between sustainability and health is in many ways still unclear (Clonan & Holdsworth, 2012). The concepts do not unconditionally go hand in hand, which marks the importance of investigating existing research and scientific evidence on the relation in more detail. Understanding the connection between sustainability and health is relevant for the communication, research and knowledge on public health and recommendations concerning ‘healthy’ diets.
[bookmark: _Hlk63753008]Several studies focussing on the perception of consumers on sustainable food products, have concluded that human health is often a strong motive for consumers to buy sustainable food products (Aertsens et al., 2009; Magnusson et al., 2003; Schifferstein & Oude Ophuist, 1998). Thus, if a consumer believes a sustainable beer is healthier, this may influence their preference.  A similar assumption can be made for the perception of the brewer. Brewers may shape the production process based on their beliefs concerning the healthiness of organic beer and may communicate these ideas towards the consumer. Exploring how brewers and consumers perceive the relation between health and sustainability in the beer industry, is relevant in order to gain insight into the decisions taken by both. How do brewers and consumers perceive the relation? Is this in line with results from existing research on sustainability and health? And (how) do brewers communicate about these aspects towards the consumer? 

[bookmark: _Toc79054185]Aim and research question
The aim of this study is to understand how environmental sustainability and health are related within the beer industry and how brewers and consumers perceive this relation, in order to support different actors, such as brewers, policy makers and health organisations, to properly formulate advice or guidelines on sustainable beer production and consumption. This may then serve to improve awareness and knowledge in society concerning sustainable beer and may subsequently improve public health. The research question that this study seeks to answer is as follows:

What is the relation between environmental sustainability and health in the beer sector according to scientific research, and how do brewers and consumers in the beer sector perceive this relation? 
   
The following sub questions provide a guideline for answering the above core question:
What is the current state of knowledge about the relation between environmental sustainability and health in the beer sector?
What are the beliefs, instruments and behaviours of brewers related to environmental sustainability and health in the beer sector?
What are the beliefs, instruments and behaviours of consumers related to environmental sustainability and health in the beer sector?
What are differences and similarities between scientific research, the perception of brewers and the perception of consumers on the relation between environmental sustainability and health in the beer sector? 

[bookmark: _Toc79054186]Scientific and societal relevance
Multiple studies have investigated sustainability in the beer industry and how it may influence consumer behaviour, but research focussing on the influence of (perceived) human health on the purchasing of sustainable beer, is still limited (Poelmans & Rousseau, 2017; Staples et al., 2020). Since  (perceived) human health has often been identified as the strongest motive for purchasing organic food, it is important to explore these perceptions (Aertsens et al., 2009; Magnusson et al., 2003; Schifferstein & Oude Ophuist, 1998). Additionally, recent literature additionally neglects the perception of brewers on the differences between sustainable and regular beer and whether they believe this may change aspects related to the healthiness of the beer. Finally, existing research on sustainable food products focusses mainly on either the consumer or producer of the food product. Research involving both parties and connecting perceptions and communications is still lacking. 
Changes caused by the growing focus of the beer industry on sustainability may affect health perceptions in society (Tokos et al., 2012). Whether brewers and consumers perceive sustainable beer as healthier or not healthier than regular beer, may influence their production or consumption behaviour, as will be explained in the next chapter. This study contributes to investigating this perception of consumers and brewers. The results of this study will serve to inform organisations such as the Dutch institute “Kennisinstituut Bier”, an institute which focusses on collecting, formulating and clarifying knowledge on beer consumption for different target groups (Kennisinstituut Bier, 2021). The results can advice Kennisinstituut Bier, health organisations or dieticians on the future focus of their research and may improve communication and the provision of reliable information in the beer industry to guide decision-making by brewers and consumers. To provide breweries, marketers and public institutions with information and policy advice to promote sustainable choices, an understanding is necessary of how sustainability is interpreted and whether it relates to health (Capitello & Sirieix, 2019). Besides serving as a basis to develop rules and legislation, this information may also support public institutions to revise the implementation and development of sustainable measures in the beer industry (European Commission, 2019). Finally, the results may advice brewers on their communication towards consumers regarding sustainable beer. 
Supporting the above mentioned actors, may contribute to improving knowledge and awareness within society concerning sustainable beer. They may guide decision-making of brewers and beer consumers regarding sustainability and health in the beer sector. Brewers and consumers should be given the opportunity to base their decisions on transparent, reliable information. Through the guidance of well-informed health organisations, public health in society can be improved while additionally aiming for a more sustainable beer industry.
In the next paragraph, existing background information is provided on sustainability and health in the beer industry and on the role of brewers and consumers. Relevant concepts and existing knowledge within the topic will be explained in order to comprehend the theoretical framework and the conceptual model that will be used for this study. Next, the methods used to answer the research question of this study, will be explained in Chapter 3. Chapter 4 will describe and interpret the material that was collected and will connect the findings to the conceptual framework. Finally, the findings will be discussed in more depth in Chapter 5, which will additionally elaborate on the validity and implications of the findings and possible limitations. 
Research has shown that drinking beer can have severe negative effects on human health (Sohrabvandi et al., 2012). It should therefore be noted that this study does not attempt to prove or declare that (organic) beer is healthy or that drinking beer should be promoted for reasons related to health. This study merely focusses on how science, brewers and consumers perceive the product.


[bookmark: _Toc79054187]Theoretical framework

In this chapter the theoretical framework of this study will be described. First, existing scientific literature will be discussed in order to understand the current state of knowledge. From this literature review, the different views on health and sustainability in the beer industry that can be identified from these findings will be categorized in either positive, neutral or negative views. Next, this chapter will explain how the theory of framing can be used to understand the influences on the perception of brewers and consumers. Finally, a conceptual model will be constructed based on findings and concepts from the literature review and the theory of framing.

[bookmark: _Toc79054188]Sustainability in the beer industryLiterature review
[bookmark: _Toc79054189]2.1.1 Sustainability in the beer industry
This paragraph will summarize the findings from the literature review on health and sustainability in the beer industry. First a broad overview will be provided on the current practices around sustainability in the beer industry. The life cycle of the production of beer is presented in Figure 1, showing the different phases and processes. The model is based on the PEF Pilot of Beer, which was introduced by the European Commission in order to create a standardized method to assess the environmental footprint of beer (European Commission, 2018). The distribution phase, which is often distinguished by the European Commission into “inbound distribution” and “distribution” of beer, is substituted by a general, overarching phase called transportation, which may occur in between or within any of the phases presented in the model below (European Commission, 2018; Hospido et al., 2005). 

Figure 1. The different phases of the production process of beer


Note: Own adaptation of the report from European Commission (2018)


Compared to wine and spirits, beer has a smaller environmental footprint per volume (Hauser & Shellhammer, 2019). However, this environmental footprint only refers to the carbon footprint. Other forms of environmental damage are not taken into account. The environmental footprint caused by the beer industry, stems from all of the above presented phases of the production process. In several stages the industry consumes a significant amount of water and energy, while additionally producing waste substances. The study of Hauser and Shellhammer (2019), identifies the packaging (40%) and the raw material production (22%, primarily barley) as the ‘hotspots’ which contribute most to the carbon footprint of the beer industry. This falls in line with the categories identified by a study from Weidema et al. (2016) on the total environmental impact of the product portfolio of the Nordic Alcohol Monopolies. The authors argued that the areas which are most affected can be categorized into the following three;  respiratory inorganics, global warming and nature occupation. Impacts caused by the first two categories, such as air emissions, ammonia release or CO2 emissions, are mainly the result of the burning of fuels for energy production. More than half of this impact could be assigned to the packaging and material production and cultivation phase (thus the agricultural stage) of the life cycle, which falls in line with the statement of Hauser and Shellhammer (2019). Since aspects related to the agricultural phase lie relatively close to the direct health effects of drinking beer, meaning through the intake of processed ingredients, it is relevant for this study to investigate the environmental impacts and sustainability measures that are implemented in this phase of the production process. The agricultural phase of beer production mainly includes the cultivation of two main ingredients; grains (such as barley, corn or rice) and hops (Dobis et al., 2019). A few practices and aspects which take place in the agricultural phase and which can contribute to the footprint, are agricultural machinery, irrigation and fertilizer requirements, soil emissions, pesticide use and kilning (Hauser & Shellhammer, 2019).

Sustainable measures in the beer industry
The environmental footprint resulting from the food and beverage industry, is pressing governments, markets, businesses and many other actors to search for solutions to overcome the current environmental issues and to focus on sustainable development. Sustainability as defined by the Brundtland Report has become increasingly important and has been part of several worldwide discussions and conferences. Over the past decades, there has been an increased attention for sustainable production systems. The book from Miller and Spoolman (2009) distinguishes multiple types of natural resources that require protection. Aspects included are related to biodiversity, water use, land use, air quality, waste management and energy use such as fossil fuels or renewable energy (Bahl et al., 2021; Dušek et al., 2018; Quaak et al., 2007). In a study from Peel (1999) it was noted that initiatives focusing on reducing the consumption of raw materials or the production of waste materials, will by definition constitute cleaner production practices. 
Within the beer industry, sustainability means the managing of fuel use and emissions, improvements in yields while maintaining quality and focussing on the choice of packaging. The large amount of water needed for the production of beer, also stresses the importance of focussing on water management (Wales, 2014). In a study from Ness (2018), multiple examples were given of measures taken by craft breweries. Craft beer is often associated with terms such as small, independent and traditional, although its definition may vary across different studies or sectors. The examples which were provided in the study, included measures concerning water conservation (such as cleaning systems, rooftop water harvesting systems or the recapturing of rinsing water), energy reduction (such as efficient wort boilers, the use of natural light or net-zero energy buildings), waste management (for example through recycling programs, waste diversion programs or promotions of organic waste composting), packaging improvement (for example by switching to lightweight bottles or cans or by prioritizing returnable and refillable growlers) and sustainable agriculture (such as local, non-GMO and organic production).
Zooming in on the agricultural phase of the production of beer, improving sustainability may be achieved through sustainable cultivation of the ingredients. This requires change around the aspects of Hauser and Shellhammer (2019) which are mentioned before. Measures taken to reduce the footprint of the agricultural phase, often fall under the commonly used term of organic agriculture (Aher, 2015). The next paragraph will elaborate on the meaning of organic agriculture in the beer industry.

Organic agriculture
The following definition of organic agriculture is provided in a the study from Aher (2015);

“Organic agriculture is a holistic production management system that avoids use of synthetic fertilizers, pesticides and genetically modified organisms, minimizes pollution of air, soil and water, and optimizes the health and productivity of interdependent communities of plants, animals and people” (Aher, 2015) 

The definition encompasses a variety of areas in which the environmental footprint of beer can be reduced. Sustainability in general encompasses more than just organic agriculture and therefore organic agriculture does not on its own necessarily accounts for a sustainable product. However, organic farming does have the potential to contribute to sustainable usage of resources in food production and to development without increasing climate change. By offering environmentally friendly practices with low external inputs, organic culture is a way towards sustainable development. Organic agriculture could thus offer potential to improve sustainability within the agricultural phase. By ensuring that suppliers of Hop and Malt take into account the basic principles of organic farming, such as fostering local and regional production and operating within natural cycles and closed systems, brewers can aim to produce a more environmentally sustainable beer (Aher, 2015). 
One area of protection related to organic agriculture which especially stands out from the definition above, is the area of biodiversity. Almost all aspects relate to this area, either directly or indirectly. For example, soil pollution, water pollution and the use of pesticides, have all shown to have negative impacts on the diversity of wild plant- and animal species (Bengtsson et al., 2005; Geiger et al., 2010). Pesticides are often used for the cultivation of grains, hop and yeast. Especially grains such as barley are susceptible to specific diseases, pathogens or fungi. By using pesticides, farmers aim to protect and increase their yields. An elimination or reduction of the use of pesticides is required to reduce the environmental footprint. Alternatives to pesticides are mechanical interventions, crop rotation or ensuring that allowed pesticides are or natural occurring material. 
The ongoing discussion on the possible negative health effects of pesticide residues in food products, demonstrates an interesting link between organic agriculture and health (Hurtado-Barroso et al., 2019; Mie et al., 2017; Velimirov et al., 2010; Williams, 2002). Therefore this study focuses on the use of pesticides in the agricultural phase of the beer industry, to explore the relation between environmental sustainability and health in the beer sector.

[bookmark: _Toc79054190]2.1.2 Health and sustainability
Several scientific studies have been found which focus on sustainability and health in the food industry. In order to improve public health while also maintaining or improving the healthiness of the environment, dieticians nowadays attempt to develop sustainable diets. The Food and Agriculture Organization (FAO) has published a definition of sustainable diets. “(…) Sustainable diets are protective and respectful of biodiversity and ecosystems, culturally acceptable, accessible, economically fair and affordable; nutritionally adequate, safe and healthy; while optimizing natural and human resources.” (EFAD, 2019). The definition creates a link between the concept of sustainability and health. Based on this definition, the study from the European Federation of the Associations of Dietitians (EFAD) states that the culture around food systems not only influences aspects of sustainability and environmental protection, but also that sustainable actions and management may be related to the healthiness of food as well (EFAD, 2019). The study argues that extending actions to multilevel policy, systems and environmental change, is crucial to improve the health of the whole population. In the field of diets and food consumption, examples can be found where human health and environmental sustainability may go hand in hand. For example, a shift from animal source foods to plant based foods has demonstrated to reduce environmental impacts and additionally lead to better health outcomes (Willett et al., 2019). Shifting to a more sustainable diet, meaning a diet based on plant based foods, can thus also have beneficial effects for the healthiness of the diet and thus human health. However, this example refers to a change in diet and food choice, not an actual change in the food product itself caused by sustainable measures. However, another example which is found in literature, refers to the use of measures related to the elimination or reduction of the usage of synthetic pesticides on crops in organic agriculture. These measures may eventually lead to less (harmful) pesticide residues in the beer itself. Several studies focussing on the health effects of pesticide residues in food, mention that these pesticides may impact human health in several ways. Examples are the altering of genetic material, the impact on reproductive systems, and its role in causing cancer, heart disease and neurological disorders (Begum, 2020; Glenk et al., 2012). Therefore, reducing or eliminating (harmful) pesticides through sustainable agriculture may lead to increased food safety and healthiness of the products (Özkara et al., 2016). This example shows more clearly how sustainability (organic agriculture) and health (the health risks caused by pesticide residues) may be related. 
[bookmark: _Hlk74570643]Recent studies often do not identify a causal relation between organic foods and human health and most authors state that current evidence does not allow a definitive statement on the health benefits of organic dietary intake (Barański et al., 2017; Magnusson et al., 2003; Popa et al., 2019; Vigar et al., 2020). Only few trials assessed direct improvements in health outcomes associated with organic food consumption; most assessed either differences in pesticide exposure or other indirect measures. The authors of a study on consumer behaviour related to organic foods and health, stated that no ambiguous evidence exists that organic foods are healthier than conventional foods (Magnusson et al., 2003). Some other studies which claim that organic food could have a positive influence on human health, manage to support these findings through observational research (Vigar et al., 2020). Additionally, a series of systematic reviews and meta-analyse of published data have shown that there are significant differences in the concentrations of nutritionally relevant compounds between organically and conventionally produced foods (Barański et al., 2017). These systematic reviews reported amongst others that conventional crops have higher levels of the toxic metal cadmium, and are four-times more likely to contain detectable pesticides and cadmium.
Regardless of scientific evidence concerning the actual relation between organic foods and health, several studies have proven that the concepts are often associated with each other. Consumers often associate organic farming with improved sustainability, biodiversity, animal welfare and food quality and safety benefits compared to intensive conventional farming (Barański et al., 2017). Additionally, a study from Torjusen et al. (2001) investigated the growing interest of consumers in health-related aspects of food. These include not only aspects that the consumer may choose themselves, such as variation in food choice or low fat content, but additionally relate to aspects that are more difficult for the consumer to detect, such as food additives and the way foods have been cultivated. Unclarity about the possible effects of pesticide residues in beer may further complicate these consumer choices regarding health-related aspects.

[bookmark: _Toc79054191]2.2 Different views on the health effects of organic agriculture in the beer industry 
As mentioned before, organic agriculture has additionally been used as a method to improve environmental sustainability in the beer industry. To explore the relation between organic agriculture and health within this industry, a distinguishment can be made between direct and indirect health effects. Direct health effects can be attributed to the effects of drinking (organic) beer on human health. Indirect effects refer to the effects of (organic) beer production on human health via other ways, such as air pollution occurring in the agricultural phase or working conditions on the farmlands. This study focusses on the direct health effects of (organic) beer.
Studies exploring organic beer, have shown different results and opinions concerning the effect on the healthiness of the beer. Whereas some  claim that organic agriculture in the beer industry does not affect the healthiness of the beer (neutral findings), others argue that organic beer may contain less pesticides and could thus potentially reduce negative health effects caused by pesticide residues (positive findings). Finally, some studies argued that organic agriculture may also have negative impacts on the healthiness of the beer. In this paragraph, the different results and opinions are described (negative findings). 

[bookmark: _Toc79054192]2.2.1 Neutral findings
An interesting statement was made in the article from Carley & Yahng (2018), who mentioned the following: “Whereas organic food has the potential to protect human health directly, sustainably brewed beer is based on the production of the commodity and does not actually change the composition of the food nor affect human health positively or negatively”. The authors are of the opinion that organic food has the potential to protect human health. They additionally assume that the protecting potential does not apply to the case of sustainable beer. They support this belief by declaring that the composition of sustainable beer does not change compared to regular beer. However, the authors did not support or explain either the assumption that organic food could protect human health, or the assumption that the composition of sustainable beer remains the same. 

[bookmark: _Toc79054193]2.2.2 Positive findings
Other studies claim that a link between health and organic agriculture in the beer industry is possible (Barański et al., 2017; Magnusson et al., 2003; Popa et al., 2019; Vigar et al., 2020). For example, pesticides are often used in the agricultural phase for the production of hops or barley (Inoue et al., 2011). Authors focussing on pesticide residues in beer, emphasize the importance of investigating the properties of the raw materials used for beer production (Simón Navarro & Vela, 2008). Assessing the pollution load of barley and how the residues evolve during the malting process, is relevant to assure that the ingredients do not act as transmitters of harmful substances. Some of these studies consider it plausible that the reduction of pesticides used for harvesting these ingredients (through organic agriculture) may reduce health risks caused by pesticide residues (Hengel & Shibamoto, 2002). However, most studies recommend that, in order to support these theories, more  intervention studies, long-term clinical research or chemical research comparing the composition of organic and conventional foods is necessary (Vigar et al., 2020).
[bookmark: _Hlk74570433][bookmark: _Hlk74570444][bookmark: _Hlk74570462]Different findings are reported by studies focussing on the fate of pesticide residues in beer. One study tracked the residues of around 300 different types of pesticides, by measuring the harmful substances that occurred in the end-product (Inoue et al., 2011). The results showed that most types disappeared throughout the production process, mostly due to the fact that the included pesticides were not soluble in water (Hengel & Shibamoto, 2002). However, a study by Cook (2019) tested the occurrence of Glyphosate in several beers and wines across Europe. Glyphosate is the main ingredient of the pesticide Roundup and is increasingly used in agriculture. In the past few years, research of the World Health Organisation has showed that Glyphosate could pose a significant risk to human health. The study by Cook (2019) found that 3 out of 4 organic wines and beers contained levels of Glyphosate, even though the pesticide is not allowed in organic agriculture. While the levels of glyphosate in the beer were usually below the level that is tolerated by the Environmental Protection Authority (EPA), the authors emphasized that even these lower levels of glyphosate could have the potential to stimulate the growth of breast cancer cells and disrupt the endocrine system (Cook, 2019). A study from Navarro et al (2010) investigated how pesticides move through the production process of beer. By determining the octanol-water partition (Pow) value of different pesticides, a value used to describe the solubility of the pesticide in water or fat, the authors found that some pesticides, dependent on the PoW value (<4) are more likely to remain present on the malt used for the production of beer (Navarro et al., 2010). 
The studies above usually conclude that more research is required to asses the fate of pesticides throughout the brewing process of beer. Discussions often point out that standards and rules on the tolerance of pesticide residues in beer already exist. Although some authors maintain these standards to draw conclusions on the pesticide levels that were found in the beer, others raise the questions whether existing tolerated levels are sufficient (Cook, 2019). This study will not further elaborate on the sufficiency of existing rules and legislations concerning the presence of pesticide residues. However, it can be concluded that suspicion and unclarity are found amongst several studies.

[bookmark: _Toc79054194]2.2.3 Negative findings
Finally, some studies stress out possible negative effects of organic agriculture for the production of beer that may be linked to human health. For example, one way through which brewers may attempt to reduce the footprint of their beer, is through purchasing locally produced ingredients, such as local hops. Although consumers often show an interest in locally grown products, a study from Staples et al. (2021) warns the craft beer industry about the often less developed value chains that may be associated with these products. The authors emphasize a concern for ambiguous quality controls and diminished product consistency. Although localness values often do not persuade brewers to sacrifice the integrity of their final product if the consistency does not reach specific standards, the study introduces a potential influence of local ingredients on the direct health effects of beer. Another study focussing on consumers perception on locally brewed beer, additionally mentions that consistency of quality may vary (Atallah et al., 2021)

Conclusion: What is the current state of knowledge about the relation between environmental sustainability and health in the beer sector?
Several studies state that a perceived relation between sustainability and health can often be found amongst consumers, but that scientific evidence is still lacking. Limited research has made clear statements on the healthiness and nutritional characteristics of sustainable and organic beer. Neutral studies have been found which state that sustainable measures solely change the production process and not the product itself, while studies with positive findings argue that the reduction of pesticide residues in the beer may decrease possible negative health effects. Finally, more negative theories were expressed by studies claiming that organic ingredients may have a less consistent quality compared to regular ingredients. However, more intervention studies or comparative research is required to support these findings.

[bookmark: _Toc79054195]2.3 Theory of framing
This paragraph will explain how the theory of framing can be used for this study to answer the research question. In the field of sustainable food, frames are nowadays largely influencing perception and behaviour of consumers and other actors on food products (Béné et al., 2019). The theory of framing states that the way individuals locate, perceive and identify occurrences within their life space and the world at large, is influenced by the existence of frames. Frames are ‘a set of believes and meanings that are shared throughout a number of people or groups within society’ (Veenman & Leroy, 2016). In a study from Entman (1993) it is mentioned that framing is about selection and salience. Framing means selecting aspects of a perceived reality and making them more salient in a communicating text. According to Snow & Benford (2000), actors can be seen as signifying agents who are engaged in the production of meaning for bystanders and observers. Framing can thus be seen as ‘meaning construction’ or ‘construction of reality’. This study will focus on the constructivist view on the concept of framing. In a report from Gorp (2006), it is explained that this view implies that social reality is a result from an interactive process between the messenger and the receiver. Not only the messenger influences and determines how frames play a role in society, but also the receiver and how they may interpret the message is taken into account. Frames are considered to be a macrostructure which is part of a culture. They exist independent of the individual. Messengers such as the media, can then use these frames to shape reality, but the connection with the receivers eventually defines the frame (Gorp, 2006). 
When referring to ‘sustainability of food systems’, there are a remarkable amount of different interpretations of sustainability which are entailed in different communities of experts and practitioners. Specific aspects of sustainability are often emphasized (Atanasova, 2019). The term ‘narrative’ is used to emphasize the constructed nature of the stories around food systems. This constructed nature of the concept of sustainability makes it difficult to determine what sustainability actually means for food and food systems. By using framing theories, this study aims to include different factors that may influence how people perceive the relation between health and sustainability in the beer industry. In order to understand which aspects influence the throughput phase of the perception process regarding sustainable food products,how sustainable food products are perceived, information should be concluded regarding possible framing effects and the dimensions in which these effects may take place. 
The theory of framing is used to answer the research questions since the theory offers support to understand how people construct a perception of a specific object or event. The elements of framing, which will be described in the paragraph below, can be used to create an overview of the aspects that may determine perception. Additionally, since framing theory offers insights into both the receiver and the messenger, it may shed light on forms of communication between brewers and consumers.
A study from Wijck and Niemeijer (2016) presents three different dimensions of framing to explain different reactions to government policy; a normative dimension encompassing the opinion or point of view from actors, a testable dimension focussing on identifying causes, and a third  dimension which focusses on the effectiveness of the instruments that are used. The dimensions offer a proper method to operationalise how framing may influence certain responses or reactions. Therefore an alternative version of these three elements is used to investigate the perception of consumers and brewers. By integrating the three layers of framing by Wijck and Niemeijer (2016) with the process model of framing by Vreese (2005), the concept of perception is operationalised. The model of Vreese (2005) presents three different examples of framing effects; the information processing effect, the attitudinal effect and the behavioural effect. How these effects are then integrated with the three dimension of framing, is shown in the next paragraph.

[bookmark: _Toc79054196]2.4 Conceptual model
The model presented in Figure 2 shows how this study will explore the relation between health and sustainability in the beer industry. Both the perception of brewers and consumers will be investigated, while additionally exploring existing scientific literature. In order to explore the perception of brewers and consumers, it is important to understand how frames may influence perception. The model of Vreese (2005) and the theory of Wijck and Niemeijer (2016) have been used to construct a model which describes the different effects and dimensions of framing play a role in determining perception. This model has been integrated into the conceptual model  (see Fig. 21). The model serves as a guiding framework to ensure that relevant elements of framing are taken into account. To examine how the perceived object of situation is received, it is necessary to understand the influence of elements of framing on the processing of information, such as labels, information from media or other sources. These sources of information can be regarded as the instruments used by brewers and consumers to acquire knowledge and form a perception. Next, to understand how the information is selected, organized and interpreted by the actor, it is important to include attitudinal effects of framing, such as the effects of framing on beliefs and values and thus on the normative dimension of framing (Fiske & Taylor, 1991). Lastly, the behaviour of the consumer, ‘the expression of the perception’, is influenced by behavioural effects of framing. Meaning that whether the perception results in a specific behaviour, may additionally be influenced by frames. This can be connected to the second dimension of framing in which a diagnosis takes place to identify specific causes. In summary, applying theories of framing to the perception of brewers and consumers on the relation between sustainability and health in the beer sector, may shed light on hidden or underlying factors that may influence their perception and consequently their behaviour.
	Next, the model in figure 2 additionally presents how the perception of the brewers and consumers may interact with each other through the process of communication. Consumers may use these forms of communication as instruments to establish their perception on the topic. Although the concept of communication is presented in between the models of perception in order to emphasize how it may be influenced by both the perception of brewers and consumers, it can for this study be considered as an instrument of the consumer.
	Finally, the model shows that a third aspect will be investigated; existing scientific literature. The conceptual model summarizes how this study will explore health and sustainability in the beer industry by focussing on the perception of brewers, the perception of consumers and existing scientific literature.

Figure 2. The influence of belief, instruments and behaviour  on the perception process of brewers and consumers and the role of science in this study (Fiske & Taylor, 1991; Vreese, 2005; Wijck & Niemeijer, 2016)



Note: Own adaptation of the models from Fiske and Taylor (1991), Vreese (2005), and Wijck and Niemeijer (2016).

The conceptual model presented in Figure 2 will help to operationalise the concept of perception of brewers and consumers. By investigating the instruments, beliefs and behaviour of consumers and brewers, their perception process will be described. 
The category of instruments used by brewers will be identified by focussing on the use of knowledge sources. Knowledge and expertise concerning the process of beer brewing is often retrieved by brewers through extensive reading of scientific literature, coopetition with similar breweries and own experience and expertise (Kraus et al., 2019; Sozen & O’Neill, 2018). To explore the use of instruments, this study will focus on the use of existing literature on sustainable measures within the brewing industry. Additionally, the cooperation between breweries will be explored by requiring after the exchange of knowledge between breweries. Meaning that it will be investigated whether brewers have based their processes and decisions on the examples of other breweries. Lastly, the instruments will be explored by requiring after the use of external checks or standards. For the perception of consumers, the instruments will be investigated by focusing on the exchange of information between the brewers and consumers regarding the beer. These forms of communication have been presented in the conceptual model in between the brewers and consumers to emphasize the role of both parties. However, communication will be investigated as being a part of the instrument of the consumer. For example by inquiring after texts referring to the usage of sustainability measures. Only texts that can be found on social media, (annual-) reports from breweries and on the label of the beer itself will be taken into account. Only communication concerning the quality of the beer, the production process of the beer and environmental or nutritional aspects will be taken into account. Lastly, communication through certified labels such as Skal, which can be found on either the beer itself, websites or reports, will be explored.  
Beliefs will be determined by exploring attitudes and values regarding the input, where they come from and how these beliefs and values may be influenced by frames. Both the beliefs of brewers and consumers will be explored by focussing on their definition of sustainability and how it relates to health. The definition will be analysed by determining which aspects of sustainability are taken into account; meaning aspects related to environmental, social or economic sustainability. Additionally, their beliefs will depend on the reasons they mention for (not) focussing on sustainability in general. Again, these reasons will be categorized within either environmental, social or economic reasons. Next, measures related to sustainability in the beer industry that are mentioned as examples by either the brewer or consumer will be used to analyse their beliefs. Lastly, their beliefs concerning the relation between sustainability and health in the beer industry will be explored by discovering whether they do or do not think that a relation exists and by analysing their arguments for these opinions. 
[bookmark: _Hlk70511283]Behaviour will be investigated by focusing on specific actions that are performed by brewers and consumers. Behaviour of the brewers will be measured by requiring after the execution of quality checks, safety checks and checks concerning the suppliers. This study will mainly focus on checks related to microbiological food safety, the monitoring of raw material selection and fermentation, and process output checks (Pellettieri, 2015). Additionally, their behaviour around the application and obtainment of certified labels within the breweries will be investigated.  Next, the behaviour of actors within the brewery that relate to research focussing on sustainability conducted within the brewery itself will be included. This study will identify these forms of research by additionally focussing on the existence and tasks of a possible internal quality manager. The behaviour of consumers will be investigated by exploring their buying behaviour. Buying behaviour in this study will mainly relate to buying beer in the supermarket, since buying beer from retailers such as restaurants or bars, will probably offer less possibilities to choose for sustainable alternatives. Buying behaviour in the supermarket will be measured as the prevalence of buying sustainable beer in the supermarket and the awareness of consumers concerning the existence of sustainable beer in the supermarket.  
Lastly, the differences and connections between the elements of instruments, beliefs and behaviour will be explored in order to understand differences and similarities between the elements, the brewers and the consumers.

[bookmark: _Toc79054197]2.4.1 Measuring health and sustainability
In this study, the concepts that will be used to answer the research question are defined based on existing literature and frameworks. The concept of health in this study, refers to human health. Although the focus will be on the direct health effects of drinking beer, the concept of health will at first be approached in a broad sense. Meaning that both information about direct and indirect health effects will be collected. In order to explore aspects related to the direct health effects, this study will at first mainly focus on the intake of residues. The intake of residues will be defined as residues resulting from either pesticides used at the agricultural level (Inoue et al., 2011). To investigate direct health effects resulting from these pesticides, this study will mainly take into account long-term health effects related to cancer, effects on immune or nervous systems and reproductive harm such as birth defects and infertility (Begum, 2020; Glenk et al., 2012). Additional health effects that may be referred to during the research, will be included as well. 
Combined with several environmental aspects mentioned in studies focussing specifically on the beer industry, this study builds on the resources mentioned by Miller and Spoolman (2009) to analyse the concept of environmental sustainability; biodiversity, water use, land use, air pollution, waste management and energy use such as fossil fuels or renewable energy. The concept as it will be used for this study, focusses mainly on water use and biodiversity, since these elements can be more clearly linked to aspects of direct human health effects from drinking the beer. Water use will be investigated by focussing on measures taking place within the concerning brewery which are related to the sanitation and reuse of water, and the management of wastewater (Chen et al., 2013; Milburn et al., 2020). Measures related to biodiversity are investigated in this study by focussing on the management of pesticide and chemical use in the agricultural phase and the brewing process of the concerning brewery (Glenk et al., 2012). Since the use of (or ban on) specific pesticides includes a large variety of different types, this study focusses on the application and regulations concerning the usage of pesticides by breweries and their suppliers. To investigate whether the applications and regulations are existing within the production process, this study will identify certifications and quality checks within the breweries which impose claims on the usage of pesticides and chemicals. To measure the occurrence and content of certifications and quality checks within the breweries, the application and obtainment of Skal certification and actions related to residue testing will be identified. (Diepeningen et al., 2005; Sun et al., 2020). Additional relevant aspects related to environmental sustainability that may be identified will be included as well. 
Next, to investigate the perception of consumers and brewers on the relation between sustainability and health in the beer sector, this study aims to understand the different stages of perception and what factors may influence each of these stagesperceptions and how these perceptions are influenced. To explain the process of perceptionthis, the example from a study from Fiske and Taylor (1991) is used. The process of perception includes the perception of a certain input or stimuli. The selection, interpretation and organization of the input takes place within the throughput phase. A perception of the stimuli is formed and may result in a specific behaviour. To properly use these phases to understand the perception of brewers and consumers, the input is assumed to be ‘sustainable beer’. How the input is perceived, depends on the throughput phase. Additionally, the behaviour resulting from the throughput phase, may provide additional valuable information on the perception process. To understand the perception of brewers and consumers, the three phases of perception from Fiske and Taylor (1991) are integrated with the layers of framing theories as described by Wijck & Niemeijer (2016) and Vreese (2005). Applying these different theories, it is assumed that the perception of brewers and consumers is build from three different elements; a normative element, which encompasses beliefs and attitudes, a diagnostic element, which focusses on behaviour and actions such as buying behaviour or performing quality checks, and lastly the instruments that are used by the actors, such as collected information, communication and other sources that are used by the actors to make decisions. 




[bookmark: _Toc79054198]Methods

This chapter will describe the methods used to answer the research question of this study. First, the research strategy, research design and data analysis will be discussed. The last paragraph will elaborate on the validity and reliability of this study. 

[bookmark: _Toc79054199]Research strategy
To answer the research question on the perception of brewers and consumers on the relation between environmental sustainability and health in the beer industry, data will be collected via qualitative methods. A relatively small, quantitative questionnaire will be used for sample selection. This questionnaire was chosen for practical reasons in order to efficiently select participants with variating characteristics for the interview. The questionnaire was not used to select brewers, since the selection process for the brewers was less time consuming. Next, interviews were conducted as qualitative method for this research. This research aims to understand the underlying reasons and opinions of the consumers and brewers. Assuming that there is not one truth concerning the perception on the relation between health and sustainability, it is important to explore different ways through which perception can be constructed and what influences this construction. Since literature on the perception of brewers and consumers is still largely missing, an explorative attitude should be taken towards the collection of the data. Since the topic beer and health can be controversial, it should be assured that the underlying motivations and reasons are understood properly.  Therefore, Qqualitative methods were chosen since these methods can be used to explore and describe the meaning individuals or groups ascribe to certain events (Creswell & Poth, 2017; Sherrard, 1997; van Thiel, 2014). By asking in-depth questions, this study aims to discover and identify new ideas and themes which might not have been detected via quantitative methods such as questionnaires. By giving the respondents the opportunity to give detailed information on their ideas and feelings regarding beer, sustainable beer and health, more extensive descriptions of these themes are expected to be found. Although these qualitative methods do not serve to provide answers that can be generalized, the interviews do serve to contribute to the aim of this study to gain deeper insights into the opinions, feelings and ideas of consumers and brewers. Additionally, the data that has been collected from the literature review will be used to compare ideas and themes from different sources. It was chosen to use scientific literature in order to gain a complete overview on the data and information that already exists concerning the topic.

[bookmark: _Toc79054200]Research design

In this paragraph, the interviews used to answer the research question of this study will be described.  These qualitative methods were chosen to gain deeper understanding of the perceptions of the respondents. To include the different meanings and opinions without too much steering, the interviews were kept both flexible and subjective. The interviewer did not play an active role in the interviews and the questions were flexible and open. The passive role of the interviewer was chosen to prevent steering and to stimulate input from the interviewees. According to a study from Kvale and Brinkmann (2014) the number of interviewees in a qualitative research should approximately range from five to twenty-give. For this study, seven brewers were interviewed and six consumers. Therefore, the number meets the criteria of Kvale and Brinkmann (2014). Before describing the interviews and questionnaire that were conducted, this paragraph will first describe how the literature for this study was collected. 

[bookmark: _Toc79054201]Literature search
Data from previous studies have been collected by performing a literature review. Scientific publications from databases such as Google Scholar are used to include existing background knowledge on the topic. The findings were compared and combined to draw general conclusions on the current situation in the beer industry. Next, concepts and definitions from the literature have been incorporated in the framework used to analyse and understand the results from the interviews and the questionnaire. Additionally, questionnaires and interviews performed in previous studies have been investigated as support to construct the interviews and questionnaire for this study. 

[bookmark: _Toc79054202]Interview brewers
Data on the perception of the brewers has been collected through the use of semi-structured interviews. Since the 14 members of Nederlandse Brouwers account for more than 95% of the beer production in the Netherlands, the population of this study exists of approximately half of the members of the Dutch breweries. Five of these members have been selected to participate in the interviews. The brewers were contacted via a member of Werkgroep Duurzaamheid, who recommended brewers from specific larger breweries. For each recommended participant, a brief background check was performed via the website of the brewery or LinkedIn, to ensure that the participant was concerned with matters around sustainability within the brewery. Positions within the brewery that were considered relevant, included amongst others; sustainability, environment and safety manager, transitional manager, consultant sustainable development or leading positions in the board of the brewery.  Members of the Dutch brewers are mainly larger brewers with a relatively high average amount of beer production per year. In order to include a larger variety of ideas and opinions, two smaller breweries have additionally been approached via the website of Dutch CRAFT breweries (Craft, 2021) . 
The interviews usually took around 30 minutes and were conducted in Dutch. Due to the Covid-19 pandemic, the interviews have taken place via online platforms such as Zoom or Teams. The information that was provided to the respondents beforehand, mentioned that the interviews would focus on sustainability in the beer industry. To prevent preparation and prejudice, the focus on health was not included in the description. The interviewees were asked open-ended questions in order to explore the thoughts and meanings of brewers without steering the answers too much (Creswell & Poth, 2017). The questions were structured based on their content. Drawing on the dimensions and effects of framing, the questions focussed on information processing (by informing about sources of information), on mapping the attitudes of brewers (by exploring their beliefs and values) and on actions and behaviour of the brewers (by exploring how brewers communicate and which steps are taken within the brewery). Experts from Kennisinstituut Bier have provided consultation and feedback on the topic list beforehand.  

[bookmark: _Toc79054203]Questionnaire consumers
The questionnaire for the consumers had one inclusion and one exclusion criterion which were both communicated to the participant at the start of the questionnaire. The inclusion criterion for the questionnaire was a minimum age of 18 years. Those who never drink beer were asked not to participate, since the results that will be used to advice Kennisinstituut Bier focus on the beer consumer. 
The questionnaire consisted of 10 questions. The participants were asked to answer to what extend they value sustainability in the food and beverage industry by placing a target on a scale from “not important at all” to “very important”. Two main questions were included to explore which elements of sustainability were considered important by the consumer. These questions could be answered by rating each element on a five scale rating from “not at all” to “completely”. Elements which were included to determine their definition of sustainability were; food safety, environmental health, local agriculture, pesticide use, fair trade, health, profit, shelf life, animal wellbeing, and nutritional composition. The elements which were included to determine the reasons of the consumer to buy a sustainable food product, were; taste, health, the environment, animal wellbeing, quality, fair trade, food safety, local agriculture, and looks or labels. The remaining questions inquired after the characteristics of the participants such as education, age and drinking behaviour. 
For the construction of the questionnaire, authors from a similar study focussing on consumer perception on organic food were contacted and asked for advice (Petrescu & Petrescu-Mag, 2015). Additionally, an expert in the field of nutrition, perception and consumer behaviour was consulted during a brief interview. Lastly, the questionnaire has been reviewed by Kennisinstituut Bier. Based on the advice of the authors and experts, the questions was established. Next, the questionnaire was distributed via Kennisinstituut Bier and via social media platforms such as Linkedin, Twitter and Facebook. The questionnaire was in Dutch. The goal was to collect general information on consumer perceptions on sustainability and health and it also served as a categorizing tool to select consumers for the interviews. 

[bookmark: _Toc79054204]Interview consumers
Based on the questionnaire, different groups of consumers were selected for interviews. By including groups with different characteristics, it was attempted to identify a broad variety of aspects that may play a role in determining the perception of the consumer (van Thiel, 2014). For example, regular, moderate or occasional drinkers may have different motivations or beliefs that influence their perception. Additionally, consumers who included health as an important aspect of sustainability, may add different ideas or beliefs to the interviews compared to those who did not. Additional to these two characteristics, other aspects which were used to select the participants were their age, their affinity with sustainability and whether they considered health as a reason to buy a sustainable food or beverage product. 
Similar to the interview with the brewers, the interviews were semi-structured, online interviews in Dutch and took around 30 minutes each. The content of the interview was based on advice from the previously mentioned expert in the field of consumer behaviour and advice from Kennisinstituut Bier. Since general questions on the features of the consumers were already answered in the questionnaire, the topic list mainly aimed to gain deeper insight into the thoughts and opinions of the consumers. The questions were additionally based on the elements of framing. Information processing (which information sources are used and how), attitudes (their beliefs and values concerning the topic) and behaviour (their buying and drinking behaviour) of the consumers were explored. The interviewer took a passive role and mainly focussed on acquiring more detailed information about the ideas that were introduced by the consumers.

[bookmark: _Toc79054205]Data analysis
The data that has been collected through the interviews, literature review and the questionnaire, has been analysed in order to investigate the perception of the brewers, consumers and existing scientific research and literature on health and sustainability in the beer industry. This paragraph will describe the analysis of the data. 
	The answers that were provided by consumers in the questionnaire, have been analysed through excel. By comparing and categorizing consumers with different responses, a selection was made for the interviews. Additionally, some general findings on the role of health in the perception of consumers on sustainability, were drawn from the answers by calculating the percentage of answers related to health. Findings from the literature have been summarized and categorized to distinguish different views on the relation between sustainability and health in the food and beer industry. Additional literature focussing on organic agriculture and sustainability in the beer industry, has been summarized. The data from the interviews has been transcribed and coded using the application o Transcribe. Via open-coding using the software Atlas.ti., keywords and main concepts were identified by breaking down the data into smaller parts (Sherrard, 1997). The first coding step was open-coding, in which a variety of different themes and concepts were highlighted and named. This was done by the interviewer and was performed subjectively and flexible. This was done in order to include as many as possible ideas and concepts from the interviews, without being restricted by literature or previously determines code groups. Next, axial coding was performed by categorizing the different findings based on the conceptual model of this study. This resulted in a variety of codes which were compared and analysed to identify similarities. Both the interviews with the brewers and the consumers have been analysed using the three main themes; instruments, beliefs and behaviour. Additionally, general information about the brewers and consumers has been coded to distinguish different groups. General information includes amongst others the definitions of sustainability, measures of sustainability, perceptions on the relation between sustainability and health, perception on the healthiness of beer, and so on. After recognizing patterns in the data through axial coding, the codes were eventually brought down to nine code groups for the brewers and ten code groups for the consumers. The relations and connections between the identified concepts will be interpreted by using the theoretical framework and conceptual framework that were chosen for this study.
Finally, the analysed results from the questionnaire, the interviews and the literature review, will be brought together and compared to draw general conclusions on the perception of brewers, consumers and science on the relation between health and sustainability in the beer industry. Similar and contradicting findings will be identified to create final categorizations which show the different views and opinions on the topic. The role of framing in these perceptions will be analysed by categorizing and understand the different framing effects and dimensions that can be found in the data. These categorizations will then help to draw general conclusions on the analysis. 
For the results section of this study, the statements reported by the interviewed brewers and consumers are referred to by using a customized reference style. The brewers and consumers are labelled A, B, C, (and so on), for the sake of anonymity. These labels can be found in the reference list. In this study, the participants are referred to by label and year of the interview. For example: “(ConsumerA, 2021)”. This customized version was chosen in order to improve readability of the results.

[bookmark: _Toc79054206]3.4 Validity and reliability
[bookmark: _Toc79054207]3.4.1 Validity
Internal validity
The variables that were used to measure the perception of brewers and consumers are based on the theoretical framework that was constructed by using similar models and frameworks related to perception and framing. Other variables such as sustainability and health, have been defined based on scientific literature. 
The concept of health imposes a problem to the internal validity of the interviews. A relatively large amount of the environmental impact caused by beer, is related to aspects such as packaging materials and energy consumption (Hauser & Shellhammer, 2019; Hospido et al., 2005; Weidema et al., 2016). Brewers may therefore have focussed on these topics during the interviews. However, this study focusses on the variable health as the direct health effects of the beer on the consumer. This excludes health effects resulting from events such as air pollution or climate change. It is more desirable to focus on aspects related to the ingredients and agricultural processes (Osorio-Paz et al., 2019; Özkara et al., 2016). Steering the interviews into acquiring more information on the ingredients was therefore necessary. However, this may have resulted in biased, desirable answers. 

External validity
The use of unstructured interviews usually leads to results which can’t be generalized beyond the sample group. Therefore, the interviews for this study were mainly used to gain deeper insights into the perception of brewers and consumers. It should be taken into account that the interviewed consumers were selected from the sample of the questionnaire. Which consumers took part of the questionnaire depended on their willingness of the consumers to participate. This may have lead to a selection bias. For example, those with negative feelings towards beer or their drinking behaviour, might have been hesitant to participate. This may have limited the variety in results and may perhaps have excluded specific themes or ideas (van Thiel, 2014). 

[bookmark: _Toc79054208]3.4.2 Reliability
Accuracy
The questionnaire and interviews were be based on several existing studies. The previously mentioned advice from experts, authors and Kennisinstituut bier, were used to prevent possible interferences or biases (Petrescu & Petrescu-Mag, 2015). However, the risk remains that both consumers and brewers were inclined to provide socially desirable answers, for example in order to maintain a good imago. Furthermore, since some participants may not drink beer on a regular bases, this may have resulted in a relatively large amount of neutral answers, since these participants may not have been interested in beer in general. However, those who never drink beer were excluded, meaning that the sample existed of people who at least have had some experience with beer before. 

Consistency
The consistency of the measures can be ensured through triangulation and peer reviews (van Thiel, 2014). By collecting data from literature, a questionnaire and interviews, a large variety of sources was used. This has enhanced the consistency of the methods. Next, the questionnaire and interviews were reviewed by several experts, which may have also contributed to a more consistent measurement. However, interference through information and response biases may have negatively influenced the consistency of the research. For example, information about the research topic which was provided to brewers and consumers beforehand, may have influenced their preparation and prior knowledge to the interview. 
	 
	
[bookmark: _Toc74924095]

[bookmark: _Toc79054209]4. Results

This chapter will elaborate on the results that have been found on the perception of brewers and consumers on the relation between health and sustainability in the beer industry. First, the perception of the brewers will be described. The brewers will be categorized based on their beliefs. Next, their behaviour and instruments will be described. The same will be done for the perception of the consumers. Lastly, the findings amongst and between brewers and consumers will be compared by exploring how the elements of framing are connected. 

[bookmark: _Toc74924096][bookmark: _Toc79054210][bookmark: _Toc74924097]4.1 Description of the results
[bookmark: _Toc79054211]4.1.1 Brewers
Different results were found on the perception of brewers regarding the relation of health and sustainability in the beer industry. This paragraph will first categorize the results on the perception of the brewers based on whether they have neutral, positive or negative beliefs towards the relation between health and sustainability in the beer industry. Next, the behaviour and instruments of the brewers will be discussed. The results will be discussed by describing the beliefs, behaviour and instruments of brewers as concepts of the theoretical framework. Lastly, the way they communicate about matters concerning sustainability will be described. 

Positive beliefs
Brewers with positive beliefs pointed to a possible positive influence of organic production on the content of the beer. These brewers referred to a potential decrease in pesticide residues in organic beer. They believed that organic beer is (or could be) healthier than regular beer. This potential positive influence on the healthiness of the beer usually derived from a general feeling of pureness and naturalness related to organic agriculture (BrewerB, 2021; BrewerE, 2021). An association which is often found amongst consumers of organic food products as well (Barański et al., 2017). One CRAFT brewer argued that, when supporting the belief that organic beer is healthier, the term ‘quality’  is used differently amongst brewers (BrewerE, 2021). According to the CRAFT brewer, quality is not only measurable through safety checks and standards, but can additionally be defined based on a feeling of pureness and naturalness. A sense of healthiness and ‘good’ food, was linked to organic agriculture (BrewerB, 2021; Torjusen et al., 2001).To demonstrate the contrast, a comparison was made between the term ‘quality’ used by larger breweries - which was described as a measurable aspect of a standardized production process -  and the use of ‘quality’ in smaller breweries - which is based on a more subjective feeling. When asked in depth about these positive beliefs concerning the healthiness of organic beer compared to regular beer, most brewers referred to the use of pesticides for the production of the ingredients. The participants argued that they consider the presence of residues from harmful substances through the use of specific pesticides as possible or even likely (BrewerC, 2021, BrewerE, 2021; BrewerF, 2021). However, of these brewers some additionally stated that, in order to make assumptions concerning the fate of pesticide residues in beer, more expert knowledge is required on the field of biotechnology or the chemical compositions of beer (BrewerF, 2021). This again shows the existing uncertainties around organic foods and health (Hurtado-Barroso et al., 2019; Mie et al., 2017).

Neutral beliefs
Brewers with neutral beliefs were convinced that no difference exist between the content of organic beer and regular beer. The process of brewing beer was regarded as a safe, unaltered process which includes a variety of safety checks that aim to secure the quality of the beer (BrewerA, 2021; BrewerC, 2021; BrewerD, 2021; BrewerG, 2021). They explained that beer, as a food product, should meet the standard requirements regarding food safety (European Commission, 2019). As a response to the question whether the content of a sustainable beer might have different characteristics compared to the content of a regular beer, some brewers supported their belief that this difference is non-existent by referring to the safety checks and consistent production process of beer. Changes would sooner be visible within the production process, than within the product itself. 

“Further on I would think, sustainable measures especially affect the system, not the product”. (BrewerD, 2021)

When asked specifically about the healthiness of the content of the beer, similar views were identified. Brewers with neutral beliefs were again convinced about the safety and consistency of the brewing process. They thus did not believe that a difference in healthiness exists between regular and organic beer. They often did not believe that the use of specific pesticides, e.g. for the production of barley, can lead to the presence of harmful substances in the beer itself. This belief was often supported by referring to the safe and consistent production process of beer (BrewerA, 2021; BrewerB, 2021; BrewerD, 2021; Carley & Yahng, 2018).
Negative beliefs
Those with negative beliefs argued that the organic production of beer may have negative effects on its content, compared to a regular production. It was pointed out that the quality of the ingredients, such as barley, can vary significantly when produced organically (BrewerA, 2021; BrewerB, 2021; Staples et al., 2021). Additionally, according to the brewers, organic barley can differ in size compared to regular barley, requiring a change in ‘seizure method’, which amongst others aims to break down starch (BrewerA, 2021). One of the brewers concluded that this might consequently alter the taste, sweetness or other components of the beer. This could potentially decrease consistency of quality and, subsequently, healthiness (Atallah et al., 2021; Staples et al., 2021).

General beliefs on sustainability in the beer industry
Although the interviews did not focus in detail on the indirect health effects of sustainable beer, some of the brewers identified possible indirect effects on human health that derive from sustainable production, for example through the improvement of the environment (BrewerA, 2021). According to the brewers, preventing extreme water deprivation or air pollution may have positive effects on both the physical and mental health of humans living in or close to the concerning area.
When brewers were asked to describe the concept of sustainability in the beer industry, different concepts and definitions were used. Most brewers at first responded by describing specific steps that have been taken or should be taken in order to brew in a more sustainable way. Although brewers mostly referred to measures that have already been taken within the concerning brewery, they additionally tended to refer to ‘goals’, usually accompanied with a specific date at which the goal should be attained (BrewerA, 2021; BrewerB, 2021; BrewerD, 2021). The reduction of CO2 emissions and moving from a linear to circular production process are reoccurring goals that were considered important for sustainable brewing (BrewerB, 2021; BrewerE, 2021; BrewerF, 2021; Werkneh et al., 2019). A more detailed description of these aspects, such as sustainable agriculture, health and the management of energy, water and packaging were usually mentioned later on in the interview when asked to elaborate. When elaborating on the use of energy, relevant measures that were identified focus on the phasing out of natural gas, the management and reuse of heat and the usage of green energy (BrewerC, 2021; BrewerF, 2021; BrewerG, 2021). One example was the application of solar panels. The term ‘energy neutral’ appeared as a reference to the circulation of energy (BrewerC, 2021). Water management was identified as a measure used to decrease water extraction by breweries (BrewerD, 2021; BrewerF, 2021; BrewerG, 2021; Werkneh et al., 2019). Additionally, water management was considered relevant in order to prevent harmful substances to occur in the water used directly for brewing (BrewerF, 2021; BrewerG, 2021). Brewers also emphasized the significant contribution of packaging to the environmental footprint of beer (BrewerA, 2021; BrewerD, 2021; BrewerG, 2021). Related measures and solutions usually involve the phasing out of plastic and single-use bottles (BrewerA, 2021; BrewerG, 2021).  Lastly, sustainable agriculture was mentioned and associated with measures such as local farming, proper land-use and organic agriculture (BrewerE, 2021, BrewerA, 2021; Hospido et al., 2005).
	Another common way in which brewers explained their view on environmental sustainability, was by expressing an awareness of the need to change the production process.  This need for change results both from a general feeling of responsibility, as from the anticipation of rules and legislations to come. The former was described as a desire or feeling of moral obligation to contribute to sustainable production and the agenda of the planet (BrewerD, 2021; BrewerF, 2021). Brewers referring to the latter, expressed a desire for acceptance and a ‘license to operate’ (BrewerC, 2021). 

“We can do it ourselves, or we can wait until we are forced to do it”. (BrewerC, 2021)

Behaviour
Ensuring the general quality and safety of beer was considered by most brewers as a self-evident task regardless of sustainable measures. Beer was classified as a food product which ought, similar to other food products, to comply to safety and quality standards (BrewerB, 2021; BrewerD, 2021). According to the brewers, several analyses take place through internal research aimed to investigate the quality of the batches. Next, external firms often check and confirm the quality of the production methods (BrewerB, 2021). 
Brewers reported that organic beer specifically is also subject to a variety of checks and methods that are used to analyse the production process. Examples that were mentioned concerned the obtainment and application of standards and certificates such as Skal and Erkend Streekproduct, or the use of guidelines provided by the Sustainable Agriculture Initiative (SAI)(BrewerA, 2021; BrewerB, 2021; BrewerC, 2021; BrewerD, 2021; BrewerE, 2021; Rizzo et al., 2020).These examples not only supervise the production methods, but additionally provide guidelines for brewers. Through these guidelines and rules, brewers are able to check to what measure their production methods are sustainable and to identify room for improvement. Smaller breweries added that additional knowledge on sustainable actions and procedures can be gained by sharing information with larger breweries (BrewerC, 2021; BrewerE, 2021; BrewerG, 2021; Kraus et al., 2019). Sharing information between breweries would improve and simplify decision-making on sustainable measures (Kraus et al., 2019). Combining these different safety checks, guidelines and knowledge sources, the brewers aim to produce beer that complies to the quality and safety standards. 
When focussing solely on the investigation of possible health effects of sustainability measures, less concrete answers or examples were given. Especially the smaller breweries stated that exploring a (possible) difference in healthiness between sustainable and regular beer is not relevant for their research on quality. ‘We produce a product that is intrinsically not healthy”. (BrewerE, 2021). Beer was described as an unhealthy product in general resulting from the presence of alcohol (World Health Organisation, 2014). Therefore, apart from ensuring the required safety and quality of the end-product, exploring the difference in quality or healthiness between sustainable and non-sustainable beer does not have priority. It will, nevertheless, still be an ‘unhealthy’ product.
	Larger breweries usually reported that possible effects from implementing sustainable measures are discussed and investigated within Steering Committees, which will be described in the next section (BrewerB, 2021). Although no examples were given of the examination of health related effects of sustainable measures, quality and safety issues were assumed to be dealt with within these committees. 

Instruments
Brewers were asked to elaborate on different knowledge instruments that may be used to make decisions regarding the implementation and use of sustainable production methods. Important sources mentioned by the brewers are involving experts on agriculture, receiving confirmation from external companies and stakeholders, consulting knowledge institutes and sharing knowledge with other breweries (BrewerA, 2021; BrewerB, 2021; BrewerD, 2021). Additionally, scientific literature is sometimes used to develop instruments such as the Circularity Index (CI), which serves to indicate the measure of circularity within the brewery (BrewerB, 2021). Additionally, guidelines and information from the previously mentioned standards such as Skal, SAI and the Sustainable Development Goals (SDGs) from the United Nations are consulted as well (BrewerA, 2021; BrewerB, 2021, BrewerC, 2021, BrewerD, 2021, BrewerE, 2021). Next, it was mentioned that within the larger breweries, discussions and decision-making processes often take place within “Steering Committees” which are small groups representing the relevant functions within the brewery, such as the technical or marketing department (BrewerB, 2021; Green, 2015). Lastly, the role of the “Brouwmeester” (Master of Brewing) and cooperation with participating parties such as the farmers are considered important elements in the decision-making process (BrewerA, 2021). 
	The previously mentioned instruments mostly support brewers to inform themselves on different (sustainable) production methods. Although most instruments were not connected to information concerning the health effects of these methods, consulting experts within the field of biotechnology and agriculture was identified as a relevant instrument to gain knowledge on the possible health effects from, for example, organic agriculture (BrewerF, 2021). 

Conclusion on the beliefs, behaviour and instruments of brewers concerning environmental sustainability and health in the beer sector
Brewers reported positive, negative and neutral beliefs concerning the differences in healthiness between regular and organic beer. Those with positive beliefs reported that organic beer is more pure and contains less or no pesticide residues, whereas brewers with neutral beliefs argued that the production process of beer is safe and consistent and that the content of the beer does not change due to sustainability measures. Negative beliefs were supported by referring to a potential health risk due to the varying quality of organic ingredients. The brewers in general reported that the quality of the beer was checked regularly through risk-analysis, by certifying organisations such as Skal, and via internal or external research. CRAFT-breweries often took an example from the larger breweries. Lastly, to inform themselves on sustainability measures, brewers consulted agricultural experts, scientific research, guidelines and standards from organisations and information from internal cooperation within the organisation of the brewery.  


[bookmark: _Toc74924098][bookmark: _Toc79054212]4.1.2 Consumers
This section will summarize the relevant findings on different beliefs of consumers towards sustainable beer, how this reflects on buying behaviour and which instruments are used to inform and make decisions. Focussing on consumer perception regarding food products can help to gain more insight into their behaviours and knowledge. What the consumer think they know is considered to predict their behaviour more properly than what they actually know (Rojas-Méndez et al., 2015). Knowledge which is activated at the time of comprehension, influences how consumers interpret information such as sustainable labels. A study from (Capitello & Sirieix, 2019) investigated consumers’ perceptions of sustainable wine in France and Italy. Additionally, a study from Rojas-Méndez et al. (2015) focusses on consumer attitude and behaviour towards organic wine in Canada. Organic products are often perceived as being environmentally preferable to conventional agriculture. The authors state that consumer preferences for organic products are often based on a value which goes beyond the protection of the environment. Benefits related to personal health are often assigned to organic foods and organic products are additionally often being marketed as healthier than conventional ones (Rojas-Méndez et al., 2015). Studies related to organic food in general however, have often concluded that (perceived) human health is the strongest motive for purchasing organic food (Aertsens et al., 2009; Magnusson et al., 2003; Schifferstein & Oude Ophuist, 1998). 
	First this paragraph will categorize the consumers based on whether they have positive or neutral beliefs towards health and sustainability in the beer industry. Next, their behaviour and instruments will be discussed. The section on the instruments especially dives deeper into the influence of communication as an instrument determining the perception of consumers.

Positive beliefs
When asked to describe the difference between two beer types that were presented. When comparing the regular beer bottle with the organic labelled beer bottle, some positive beliefs were found. The consumers who believed that the organic beer is more healthy, often expected a difference related to the ingredients. Although the actual expected difference in content between organic and regular beer varied, most participants agreed that the difference originated from proceedings taking place in the agricultural phase (ConsumerA, 2021; ConsumerB, 2021; ConsumerD, 2021; ConsumerE, 2021; ConsumerF, 2021). The response in general was doubtful or even sceptical, as some consumers declared that they were not sufficiently acquainted with the ingredients and production process of beer (Carley & Yahng, 2018). After further examination, several consumers expressed their assumptions regarding the production of organic beer compared to regular beer. These assumptions usually referred to the usage of pesticides or other chemical substances for the cultivation of ingredients such as hops or barley (ConsumerB, 2021; ConsumerC, 2021; ConsumerF, 2021). Those with positive beliefs regarding the difference in content, often also had positive beliefs concerning the difference in healthiness (ConsumerA, 2021; ConsumerB, 2021). The questionnaire showed that around 20% of the participants rated health as an important element of a sustainable food product. Around 30% reported that they considered the element health as a reason to buy a sustainable product. It shows how consumers may thus perceive a relation or association between health and sustainable food products (Capitello & Sirieix, 2019). During the interviews, some consumers regarded organic beer as healthier than regular beer; “Organic is less harmful and therefore maybe healthier as well. I could image this is also applies to organic beer.” (ConsumerB, 2021). Again, this belief was supported by the idea that organic beer may contain less pesticide residues compared to regular beer. Some of the consumers with positive beliefs regarding the healthiness of organic beer admitted that this assumption was not a certainty (ConsumerB, 2021; ConsumerD, 2021). One consumer stated; “Nutrition should be both (healthy and sustainable). But healthy does not have to be sustainable, and the other way around.” (ConsumerD, 2021). This emphasizes the awareness of an association between sustainability and health, but not necessarily a causal relationship (Magnusson et al., 2003).

Neutral beliefs
Consumers with neutral beliefs concerning the difference in content, varied in their beliefs concerning the difference in healthiness. Most of the consumers with neutral beliefs were convinced that the content and the healthiness of organic beer are similar to regular beer. Although they sometimes assumed that ‘a difference’ between organic and regular beer exists, they did not ascribe this difference to the content or healthiness of the beer, but rather to the production methods. The ingredients and (nutritional) composition were expected to remain similar (ConsumerC, 2021; ConsumerE, 2021; ConsumerF, 2021). Additionally, the idea of a ‘healthier’ beer was often questioned by these participants, since they regarded beer as an unhealthy product in general. It is important to mention that no consumer, not even those with neutral beliefs, was convinced that no difference exists between organic and regular beer. They only expressed that the content and the healthiness of organic beer are similar to regular beer. When asked; ‘what makes organic beer organic?’ they referred to a difference in production method. When asked in more depth what these differences in production methods could be, some consumers with neutral beliefs started to doubt whether the use of pesticides could affect the content or healthiness of the beer.

General beliefs on sustainability
The description that consumers provided when asked to define the concept of sustainability during the interviews, was often focussed on environmental sustainability specifically (ConsumerA, 2021; ConsumerC, 2021; ConsumerD, 2021; ConsumerE, 2021; ConsumerF, 2021). Elements related to the social or economic part of sustainability were usually neglected. Supporting the world and the environment was mentioned as a goal of sustainability. “To step away from the world of one-time usage”. (ConsumerE, 2021). The terms ‘reuse’ and ‘organic’ were used several times and a perceived association between organic and sustainability was found amongst all consumers (ConsumerA, 2021; ConsumerE, 2021; ConsumerF, 2021). 

Behaviour
Between the consumers a varied behaviour towards sustainable products in supermarkets was visible. Although most participants expressed that they were aware of the fact that some products are more sustainable than others, they often admitted that they were not actively engaged in sustainable decision-making (ConsumerA, 2021; ConsumerB, 2021). Consumers reported that their decisions in the supermarket are usually based on other reasons or characteristics of the product. If the product happens to be sustainable, this was considered a ‘nice bonus’ (ConsumerD, 2021; ConsumerE, 2021; Carley & Yahng, 2018). However, some consumers claimed they preferred to buy sustainable products, in order to ‘do good’ for the world and themselves. The latter referring more to the indirect effects of choosing a sustainable product such as creating a healthier environment, than direct effects such as eating healthier food. Some consumers added that they would be inclined to buy a sustainable beer out of curiosity (ConsumerA, 2021; ConsumerC, 2021; ConsumerF) 
Zooming in on the buying behaviour of the participants when it comes to sustainable beer, similar responses were given. Again, a distinction was visible between those who do not actively choose for sustainable options and those who claim to prefer a sustainable alternative. Regardless of their actual buying behaviour, most consumers expressed that price, brand, familiarity and appearance were relevant factors which may influence their decision (ConsumerA, 2021; ConsumerB, 2021; ConsumerC, 2021; ConsumerD, 2021; ConsumerE, 2021; ConsumerF, 2021; Carley & Yahng, 2018). The price of the beer was usually described as a demotivating factor, stating that a higher price would discourage the participant to buy sustainable beer (ConsumerA, 2021; ConsumerB, 2021; Consumer C, 2021, ConsumerE, 2021; Staples et al., 2020). Brand, familiarity and appearance were revealed as both demotivating and motivating factors. Consumers acknowledged that they were often ‘brand bound’ and were not easily inclined to choose a different, sustainable brand (ConsumerA, 2021; ConsumerE, 2021). Similar to the factor of familiarity, knowing that the beer will taste as preferred, was often a required assurance before buying the beer (ConsumerF, 2021). On the other hand, consumers additionally expected that they would be more inclined to buy a sustainable variant if it was produced by a familiar brand or if it was a familiar type of beer (ConsumerB, 2021). Appearance was additionally perceived as a motivating and demotivating factor (ConsumerB, 2021. Whereas a unique, interesting label or description could stimulate the curiosity of the consumer, it may on the contrary also raise a feeling of distrust or doubt when perceived as ‘weird’ or uncommon (ConsumerE, 2021).  

Instruments
The instruments used by consumers to inform themselves, were investigated by focussing on communication and exchange of information between brewers and consumers. Although it is categorized within the instruments of consumers, it is necessary to include information from the brewers as well to gain a complete overview of the communication which takes place in between brewers and consumers. Therefore this paragraph will first discuss findings related to communication from the point of view from brewers.
According to the rules established by the European Food Safety Authority (EFSA) for alcoholic beverages, breweries are in general not allowed to directly communicate about the healthiness of their beer, for example via labels or commercial, towards the consumer (European Commission, 2019). Communication around environmental sustainability however, is already happening in the beer industry. Several brands have already introduced labels informing the consumer about ecological aspects of their beer, or labels which provide information about the locality of the ingredients (Broersma, 2018). On the websites of some of the larger breweries in the Netherlands, brewers often claim to implement aspects of sustainable development into their business (Broersma, 2018; Heineken, 2020). Examples are the reduction of CO2 emissions by introducing transport by hybrid ships, or through the focus on locally produced ingredients. As was explained before, the perception of the brewer on sustainability may influence what measures will be taken and whether they belief sustainability and health are related may thus also determine what the focus of the brewery will be concerning sustainability measures. Additionally, this may also influence what and how they communicate about these matters towards the consumer. 
In general, brewers reported that information on the implementation of sustainable measures and potential sustainability goals set for the brewery, could be found on the website of the specific brewery (BrewerA, 2021; BrewerB, 2021; BrewerC, 2021; BrewerG, 2021). Additionally, information was presented in annual reports, on menus in restaurants, through promotion in supermarkets, through press release and activities such as harvest days (BrewerA, 2021; BrewerB, 2021; BrewerE, 2021, BrewerG, 2021; BrewerF, 2021).
However, when focussing specifically on communication about sustainability towards the consumer, brewers acknowledged that this required careful consideration of the target group. 

“That raises the question, the appearance you want for your brand; does sustainability play a role in that? What are the interests of the customer? If the customer is not interested in this, (…) then sustainability will not end up in the brand. Because you need your brand to reach a certain customer.” (BrewerD, 2021)

Next, how the communication influences the perception of the consumer, is additionally largely determined by how the information is used or how the communication is received by the consumer. 
“You can convince me more easily through a nice story than through a quality mark.” (ConsumerE, 2021). This quote was given by one of the participants when asked to elaborate on how they would recognize a sustainable product. Whereas multiple consumers correspondingly acknowledged the importance of a story or text on a product to convince them, others relied more on the use of quality marks to inform themselves. In order to discover whether a product is sustainable, they look for the ‘green, notable mark’, or the ‘organic quality mark’, which would confirm that a product is organic (ConsumerE, 2021). Other quality marks were not mentioned or described in detail. Lastly, recognizing a brand which is known for being relatively sustainable, was also revealed as a way in which consumers inform themselves about the sustainability of a product (ConsumerD, 2021, ConsumerF, 2021). 
	When focussing on beer specifically, consumers often recalled seeing a ‘sustainable’ beer. However, these were usually not identified through quality marks, but rather through texts or labels on the front (ConsumerC, 2021; ConsumerE, 2021). They would be more likely to look at statements or stories presented on the label, than to actively turn the bottles to search for quality marks. Additionally, the participants mentioned that they had identified the beer as ‘sustainable’, because it was sold at a sustainable food market such as Ekoplaza or L.I.E.K. Lastly, consumers again referred to using information about different brands to recognize whether a beer is sustainable or not (ConsumerA, 2021; ConsumerB, 2021; ConsumerD, 2021). 
	Most consumers stated that they were never of rarely confronted with information regarding sustainable beer or the production methods of the brands. Except for Open Days, tasting activities in breweries and stories on menus in restaurants, this information had to be actively searched for (ConsumerA, 2012; ConsumerB, 2021; ConsumerD, 2021; ConsumerE, 2021). When asked where they would search for more knowledge on these matters, consumers mentioned the use webpages on the internet, blogs from influencers or bloggers who are focussed on sustainability or social media groups on Facebook. Websites of breweries were considered by some consumers as less trustworthy. “[I use] independent sources. Because brewers, well, I don’t think I would trust what they write.” (ConsumerA, 2021)

Conclusion on the beliefs, behaviour and instruments of consumers concerning environmental sustainability and health in the beer industry
Positive and neutral beliefs can be distinguished from the interviews with the consumers. Those with positive beliefs believed that organic food, either beer or other products, are healthier than regular products. These beliefs were often supported by arguments referring to the presence of pesticide residues. Those with negative beliefs did not believe that the content and thus the healthiness of the beer changes due to measures of sustainability. However, when asked more in depth, some expressed doubtful feelings regarding the effect of pesticide residues.  No consumers regarded organic beer as less healthy. Some consumers claimed that they would buy sustainable beer in order to ‘do good’ for the world and themselves, but others reported that they did not feel inclined to buy sustainable beer. Their buying behaviour was, amongst others, influenced by price, brand and familiarity. Although websites, annual reports and quality marks were recognized by consumers, some reported that they preferred to inform themselves by reading stories or statements on the front label of the beer.

[bookmark: _Toc79054213]Comparing the results
In this paragraph, the results will first be linked to the elements that were identified from framing literature; beliefs, behaviour and instruments. Next, the results will be compared amongst brewers, amongst consumers and between brewers and consumers.
[bookmark: _Toc74924100][bookmark: _Toc79054214]4.2.1 Results linked to the elements framing
By using the conceptual model of perception and framing, framing dimensions and framing effects can be linked to the elements of perception which are identified (Vreese, 2005; Wijck & Niemeijer, 2016). The themes which are selected were either considered most relevant by the researcher, reoccurring in the different interviews, or contradicting or similar to results from the literature review and the questionnaire.
In Table 1 the perception of brewers on sustainability and health in the beer industry is summarized by linking the identified themes to the elements of framing. The normative dimension describes their different beliefs on whether healthiness of organic beer differs from regular beer. The attitudinal effects highlight aspects that may influence these beliefs. The instrumental dimension presents the instruments that were identified to determine healthiness of both organic and regular beer. The selection and use of information from these instruments depend on information processing effects such as the amount of trust in external parties or the values ascribed to specific standards or certificates. Lastly, the diagnostic dimension consists of the actions taken (or not taken) by breweries to ensure quality and safety of their product. These actions depend on the behavioural effects, such as imposed requirements or provided guidelines.
	Table 2 depicts the identified themes related to the consumers. Again, the normative dimension distinguishes different beliefs concerning the potential health difference between organic and regular beer, such as a general belief that organic is seen as less harmful or that a causal relation is still uncertain. The attitudinal effects describe aspects which might influence their beliefs concerning these matters, such as the level of focus of consumers on the agricultural phase when defining environmental sustainability in the beer industry. The instrumental dimension consist of instruments used for recognizing sustainable beer or to gain knowledge on sustainable beer. How information from these instruments is then used and interpreted, depends on information processing effects such as the visibility of the information or the general knowledge and interest of the consumer regarding sustainability. Lastly, the diagnostic dimension consists of aspects related to the intention of buying sustainable beer. Specific elements which may determine these intentions, are behavioural effects such as price, or whether a consumer is brand bound or not. 
	


Table 1. Elements of the perception of brewers on environmental sustainability and health in the beer industry linked to effects and dimensions of framing based on the models of Vreese (2005) and Wijck and Niemeijer (2016) and Fiske and Taylor (1991).

	Identified themes
	
Organic is pure and natural

Organic ingredients may vary significantly more in quality compared to regular ingredients

	The production process of beer is safe and consistent 
Only the production process changes, not the product itself
	A focus on organic in the definition of sustainable beer
Knowledge/background concerning food, health and organic agriculture
	Certificates, standards and goals (Skal, SAI, Erkend Streekproduct, SDGs)
Experts and external parties (other breweries, agricultural experts, scientific research)
Organisation (scenario analysis, steering committee)
	Cooperation level with external parties
Characteristics of and trust in external parties such as other (larger) breweries
What is (or which standards/certificated are) accepted as ‘organic’ or ‘sustainable’ 

	Safety and quality checks of batches
The investigation of health difference between organic and regular beer is considered irrelevant
	Requirements on quality and safety
Provided guidelines and supervision

	Element of framing
	Normative dimension
Positive beliefs

Negative beliefs

Neutral beliefs
	Attitudinal effect
	Instrumental dimension


	Information processing effect
	Diagnostic dimension
	Behavioural effect

	Element of perception
	Belief
	Instruments
	Behaviour


Table 2. Elements of the perception of consumers on environmental sustainability and health in the beer industry linked to the effects and dimensions of framing based on the models of Vreese (2005) and Wijck and Niemeijer (2016) and Fiske and Taylor (1991).


	[bookmark: _Hlk74756670]Identified themes
	
Organic beer is less harmful
Organic beer is associated with a healthier feeling
Differences between regular and organic beer are visible in the agricultural phase
	A causal relation is uncertain
The nutritional composition and the content remain similar
	Familiarity with the production process
General beliefs about beer and health
Focus on agriculture and ingredients when defining sustainability
	Stories/statements on the front label of the beer
Quality marks (‘green’ logo)
Google, social media (Facebook, influencers, blogs)
	Visibility of information
Familiarity of the product/brand
Trust in the information source such as websites of breweries 
Knowledge and interest in quality marks 
(Limited) contact with information regarding sustainable production of beer 
	Sustainability in the beer sector is seen as a ‘nice bonus’
Buying to do ‘good’ for others and self
Buying to try out
	Price
Brand bound
Familiarity or curiosity

	Element of framing
	Normative dimension
Positive beliefs


Neutral beliefs
	Attitudinal effect
	Instrumental dimension


	Information processing effect
	Diagnostic dimension
	Behavioural effect

	Element of perception
	Belief
	Instruments
	Behaviour




[bookmark: _Hlk74746314]
Definitions and concepts of sustainability in the beer industry
The description of environmental sustainability in the beer sector that was sometimes provided by the consumers during the interviews, often encompasses the term ‘reuse’. Brewers often mentioned the term ‘circularity’. Since reuse is a concept that is regularly accepted as a part of the ‘reduce, reuse, recycle’ process of circularity, the description of consumers and brewers likely contain similarities (Reike et al., 2018). 

[bookmark: _Toc79054215]4.2.2 The three layers working together – the comparison between and amongst brewers and consumers
The elements of framing which build the perception of brewers and consumers on organic beer and health, can lead to different perceptions based on the elements itself and the connection between the elements. This section will compare the interaction between the different elements of framing amongst and between brewers and consumers.

Comparison amongst consumers
When consumers were asked to elaborate on the reasons for their positive beliefs concerning organic beer and health (meaning the belief that organic beer is healthier than regular beer), it became clear that these beliefs often contained elements of normative beliefs rather than beliefs based on scientific evidence. Although some consumers mentioned specific instruments earlier in the interview to recognize a sustainable beer, such as quality marks, these instruments were often not mentioned as instruments that would change their beliefs concerning the healthiness of the beer. They would rather inform themselves through independent blogs or websites on sustainability and beer. This raises attention to the possibility that normative beliefs in society might play an important role in influencing the beliefs and, subsequently, the behaviour of consumers towards organic beer and health. However, at the moment of purchasing, statements on the front label of the beer were often seen as influential material for consumers. A persuasive label could convince them to buy a sustainable beer over a regular beer. This connection between the three elements of framing can be seen in Figure 3, where the examples are placed in the layers of framing and perception. 
 
Figure 3. The three layers of framing connected through the use of three examples of instruments and beliefs by consumers with positive beliefs towards organic beer and health




Although none of the consumers mentioned the acquiring of information through friends, family or social media, these sources might nevertheless play an important role in determining the beliefs of the consumers. The norms and beliefs which are expected of society may create a normative belief which is difficult to support with instruments or rational arguments (Ajzen & Fishbein, 1972). Thus normative beliefs could stem from a different source than those mentioned by the consumers.
Investigating the different ways through which these layers work together, may help to understand consumers’ perceptions. Taken into account that instruments influence the information processing of consumers through either beliefs and behaviour, this emphasizes the importance of transparency towards the consumers concerning different studies and findings on the healthiness of beer in general (Quesada-molina et al., 2019). 

Comparison amongst brewers
The three layers of framing also show interesting connections within the perception of the brewers. The example of a brewer with neutral beliefs towards the relation between health and organic beer is provided in Figure 4, meaning the belief that there is no health difference between organic beer and regular beer. This neutral belief can be supported directly by expert knowledge. It may additionally be influenced indirectly by imposed organic criteria through certifying organisations such as Skal. These criteria may influence the behaviour of the brewer and may for example motivate them to perform internal research on the healthiness of organic beer compared to regular beer. 

Figure 4. The three layers of framing connected through the use of four examples of instruments, behaviours and beliefs by brewers with neutral beliefs towards the relation between health and organic beer.




Certifying organisations and expert knowledge on the field of sustainability both have a relatively large impact on the behaviour and beliefs of brewers. Figure 4 thus shows that the instruments used by brewers play a large role in determining (directly and indirectly) both their beliefs and behaviours. 

Differences and similarities between brewers and consumers  
An important conclusion that can be drawn from the results, is that how brewers and consumers process the information that is provided to them, depends on (internal) expertise or knowledge. Backgrounds and prior knowledge of brewers concerning food and health may contribute to the belief that organic is either healthier, unhealthier or indifferent from regular beer. More knowledge on the field of chemical residues in beer could potentially influence their beliefs and perception on environmental sustainability and health. Whether the consumer thinks organic beer is healthier than regular beer or not, may additionally depend on their prior knowledge. Participating consumers who first assumed that the difference between regular and organic beer purely originates from the production process, sometimes started to doubt this belief due to lack of knowledge concerning the actual production process. As mentioned before, the information that consumers are confronted with and trust, shapes how they frame the concept of sustainability in the beer industry. However, it should be noted that brewers have, through the information processing effect, a larger influence on their frames than consumers. Whereas consumers depend highly on the information that is provided to them by others (such as brewers, health organisations or certifying companies), brewers are often more active in acquiring the required information (for example by performing internal research or hiring experts). 
	Following from the above mentioned use of expertise and knowledge, it can be concluded that the beliefs of brewers and consumers can highly depend on the instruments they use to acquire this knowledge and to form their beliefs. For brewers this refers to the use of certifying standards. What brewers accept as ‘sustainable’ or ‘organic’ depends on the standards they use to determine these aspects. The differences in internal research and cooperating external firms or certifying organisations, determine largely how brewers frame health in the context of organic beer. It is thus crucial that these instruments are chosen based on thorough investigation and knowledge. For consumers, the instruments refer to the methods they use to inform themselves. For example through websites, quality marks or front labels. Consumers often depend on the communication and transparency of the brewers. 
The discovery that certifying organisations and the process of communication can both serve as instruments which strongly influence the perception of brewers and consumers, emphasizes the importance of discussing potential problems and conflicts within these elements of perception. The sections 5.1.2 and 5.1.3 below will describe two relevant topics related to the connections between the elements of perception. It should be noted however, that although the figures above present the elements of perception of brewers isolated from the perception of consumers, in practice the two figures are intertwined. This interaction between the elements of perception of the brewers and consumers takes place within the elements of beliefs, behaviours and instruments. An example of this interaction is provided in section 5.1.3, which dives deeper into the communication between brewers and consumers.




[bookmark: _Toc74924102]

[bookmark: _Toc79054216]5. Conclusion

This chapter summarizes the most important findings of this study and how these findings can be used to answer the research question of this study; What is the relation between environmental sustainability and health in the beer sector according to scientific research, and how do brewers and consumers in the beer sector perceive this relation? This section will describe how the connections between the elements of framing can bring about two relevant points of discussion; the role of safety and quality standards, and the communication gap. The themes that are discussed in more depth, were considered relevant by the researcher based on literature and own estimates. The main findings that can be used to answer the research question will then be described by comparing scientific literate, perceptions of the brewers and perceptions of the consumers. Next, possible limitations will be described that may have affected the outcomes of this study. Finally, recommendations for future research and implications of the results will be provided. 
	
[bookmark: _Toc79054217]5.1 Relevant findings
[bookmark: _Toc79054218]5.1.1 The role of safety and quality standards in the beer industry
The important role of instruments of the information processing effect of brewers is visible when zooming in on the role of safety and quality standards in the beer industry. Two CRAFT breweries who participated in the interviews, acknowledged to be less engaged with quality and safety checks concerning sustainability and organic beer, compared to larger breweries. They additionally explained that learning from the procedures taken by larger breweries serves as an important information source to them regarding the implementation and use of sustainable measures. Assuming that larger breweries have based their decisions on thorough research, this would lead to a safe and healthy production method for both larger and CRAFT-breweries. However, the interviewed CRAFT brewers provided arguments in favour of the belief that organic beer may be healthier compared to regular beer. It would be interesting to investigate whether a general difference exists between the beliefs of larger and CRAFT-breweries concerning the health difference between organic and regular beer. If a significant difference would be measured, information sharing between larger and CRAFT-breweries could be of major importance to ensure that sufficient and profound quality and safety checks are executed to compare regular and organic beer. Additionally, it would stimulate a focus on reviewing existing safety and quality standards which largely influence the performance of checks within breweries.
	This subsequently brings us to discuss the role of safety and quality standards in the beer industry. Based on the studies raising concerns around the presence of pesticide residues in beer, important questions can be constructed. If organic beer would contain less pesticide residues compared to regular beer, would this then mean that organic beer can be defined as ‘healthier’? Or would the negative possible health effects of existing pesticide residues in regular beer be neglectable? The latter question imposes that the level of pesticide residues which is permitted by quality and safety standards, would not be harmful for human health and that existing safety and quality checks are sufficient to detect all possible harmful substances in the beer. Clear evidence on the difference in pesticide residues between organic and regular beer is still missing.
	Brewers were asked to describe checks and research that is performed within the brewery. The existing checks mostly focusses on the general safety and quality of the end-product. Although some of the checks were mentioned as methods to ensure the healthiness of the product specifically, brewers additionally acknowledged that they do not execute comparative checks or research between regular and organic beer.

[bookmark: _Toc79054219]5.1.2 The communication gap
Another important topic that required attention, is an example of how the elements of perception of the brewers may interact with the perception of consumers. The communication between both parties as an instrument of framing, is essential for this interaction. This study has revealed that brewers may be hesitant to confront their target group with information on sustainability via the front label of the beer, since this may clash with the interests and trust of the consumer. However, some consumers described that they mainly focus on information provided on the front label of the beer. Therefore, using instrument such as information on sustainable brewing, which brewers prefer to provide on their website, via quality marks on the back, or via online annual reports, will not easily reach the consumer. This can result in a communication gap which may consequently lead to misconception amongst consumers of the extend to which a brewer may be involved with sustainable measures. Although some smaller brewers aim to reach their consumers by applying unique labels with statements on sustainability, the actions taken by larger breweries may be less visible. 
	Additionally, the communication gap may also cause issues related to the transparency of the brewery and the knowledge of the consumer around sustainable beer in general. The varying beliefs of consumers regarding the healthiness of organic beer, asks for an increase in transparency and knowledge on the influences of sustainable measures. However, some consumers have shown little interest in information regarding sustainability in the beer industry. The topic of sustainability seems to consumers relatively distant from the beer industry, which may complicate the communication towards consumers. Whereas information on websites of breweries or in annual reports will often not be consulted (or trusted) by consumers, providing information on the front label of the beer may additionally impose issues. Even if brewers would be willing to provide more information on sustainability on the front label of the beer (thus risking to repel certain target groups), it is still unclear whether information on the front label would be sufficient to inform consumers about the actual meaning of these statements. “Locally produced ingredients” for example, would not inform them about the quality of the ingredients or the use of pesticides. 
	Before diving into possible solutions for the communication gap, the question can be raised whether it is necessary to confront the consumer with such detailed information on the characteristics of organic beer. Quality marks and certifying organisation are responsible for developing standards and requirements to ensure that the beer is safe and healthy and brewers should subsequently aim to fulfil these requirements. Thus, searching information around pesticides and sustainable measures, should not be the task of the consumer individually. However, in a world where more and more choices become available between products with different characteristics, consumers may be overwhelmed by different quality marks, statements and labels. Especially in an industry where consumers do not easily concern themselves with matters of sustainability, it is important that they trust the information source and that they comprehend the content of the information and what it means for the concerning beer.
A solution to this issue could be the communication through external organisations such as health consultancies or dietarians. Via campaigns, workshops, consultation meetings or through materials like flyers or social media, these organisations can aim to reach the consumer. Not only can they provide information to them around the possible health difference between organic and regular beer, but they can additionally educate consumers on the meaning of quality marks and different labels in the beer industry. Consumers may be more likely to trust this information and the potential increase in knowledge may additionally result in more awareness and motivation amongst consumers concerning the consumption of sustainable beer. 

[bookmark: _Toc74924099][bookmark: _Toc79054220]5.2 Discussion
In this paragraph the data from the interviews, questionnaire and the literature review will be analysed and compared in order to find contradicting or similar results. First, the results of the interviews of the brewers and consumers will be compared and linked to findings from the literature review. The comparison and interpretation of the comparison will be presented by focussing on positive, negative and neutral beliefs on organic beer. Additionally, different instruments and behaviours will be discussed in order to understand perceptions of brewers and consumers in more detail. Finally, a summary of the main conclusions of the results will be given. 

[bookmark: _Toc74924101][bookmark: _Toc79054221][bookmark: _Hlk74751456]5.2.1 Comparison of the data 
Health and sustainability in the beer sector
The results of the interviews show several similarities and differences to the results from scientific research on organic food and health. Several studies state that a causal relation has not yet been proven, which falls in line with the remarks of several consumers and brewers which argue that organic and healthy are often associated but are not necessarily related (Barański et al., 2017; Magnusson et al., 2003; Popa et al., 2019; Vigar et al., 2020). Both brewers and consumers often appeared to be aware of the fact that they are inclined to believe that sustainability and health are associated. Some consumers believed that sustainable food is healthier compared to regular food, which was also found in literature on consumer perception on sustainable food (Magnusson et al., 2003). Others admitted that it is tempting to believe in a relation between sustainability and health, but additionally acknowledged that a causal relation is not certain. When applied to the beer sector, this idea was often followed by the expectation that organic beer would thus not be significantly healthier or less healthy than regular beer. 

Organic beer and positive beliefs
The investigation of the relation between health and environmental sustainability in the beer industry, has led to a focus on organic agriculture and the use of pesticides for the cultivation of beer ingredients such as hops and barley.  Several studies support the idea that pesticide residues may remain present in the beer after the brewing process (Cook, 2019; Simón Navarro & Vela, 2008). This idea can additionally be found amongst brewers and consumers who ascribe the difference between regular and organic beer to a difference in the agricultural phase and the cultivation of ingredients. A general feeling of “pureness” and “naturalness” is described by both consumers and (especially CRAFT-) brewers to explain the perceived improved healthiness of organic beer compared to regular beer. Both consumers and brewers which were inclined to believe that organic beer is healthier or contained less pesticides, did not describe specific instruments to support their beliefs. However, as was mentioned  in scientific literature, several studies have supported this belief by referring to pesticide residues in beer and the presence of other (toxic) substances (Cook, 2019; Simón Navarro & Vela, 2008). The toxic substances cadmium or glyphosate, which were mentioned in the literature, were not brought up by brewers or consumers. 

Organic beer and negative beliefs
Although literature on organic agriculture and pesticides focusses mainly on the possible downsides of using pesticides and how they may influence human health, the interviews with the brewers also brought up a possible downsides of organic agriculture and using no or less pesticides. Brewers explained that organic ingredients, as a result of less chemical protection, could vary significantly in quality compared to regular ingredients. Some brewers mentioned the danger of the development of specific fungus, yet this was described as a rare event which would be discovered through the use of quality and safety checks. Consumers did not focus on the possibility that organic beer may be less healthy than regular beer. They either believed that there is no difference in healthiness, or that the removal of pesticides could potentially lead to a healthier beer. Research investigating possible risks of organic hops, barley or other ingredients used for beer, is still lacking.  However, scientific literature did support the statement of brewers who argued that organic ingredients may vary in quality (Atallah et al., 2021; Staples et al., 2021). 

Neutral beliefs around organic beer and health
Multiple studies on pesticide residues in beer have concluded that pesticides dissolve through the production process and the interviewed brewers often regarded beer as a safe, consistent product, (Hengel & Shibamoto, 2002; Inoue et al., 2011). Consumers with neutral beliefs often concluded that no difference in content exists between the two. They assumed that only a difference in production method would exist. However, their lack of knowledge concerning the production methods of beer compared to brewers, often lead to doubtful feelings regarding the effect of pesticide use.  
	Since most studies on organic foods and health do not include sustainable beer specifically, it is interesting to acknowledge that some consumers admitted to have a different view on sustainability in the beer or beverage sector compared to other food industries. Especially concerning the relation between health and sustainability; a possible relation between sustainability and health is sometimes more easily accepted within other food industries
	Overall, the question whether organic beer could be ‘healthier’ compared to regular beer, is a controversial topic amongst the brewers and consumers. Whereas some brewers characterized beer as a healthy product with multiple positive health effects, several brewers and consumers expressed an awkwardness around the relation between health and beer. Beer is considered an unhealthy product in general and one brewer stated that the possible health difference between organic and regular beer, would probably not compensate for the fixed, unhealthy effects of beer. The difference was therefore considered irrelevant.

Comparison of behaviour and instruments of brewers and consumers
The consumers that were interviewed were usually not familiar with sustainable measures taken by breweries. Although local production, reuse of bottles and organic agriculture were mentioned by some, aspects related to water management and energy efficiency, were neglected. Brewers on the other hand, were more focussed on these aspects when asked about sustainability in the brewing sector. Although it speaks for itself that brewers have more knowledge concerning the brewing process of beer, this difference in focus concerning sustainable measure may additionally be a result of the fact that aspects related to energy and water management are additionally close related to (cost-)efficiency (Werkneh et al., 2019). 
	When asked to elaborate on specific instruments, both consumers and brewers acknowledged that Skal (by consumers called ‘the green logo’) serves as a reliable method to recognize a sustainable product. Brewers mentioned the usage of Skal as an instrument to follow the standards which are required in order for the beer to be ‘organic’ and to recognize sustainable ingredients. Consumers sometimes use Skal to distinguish regular products from organic products. However, the consumers were less informed about other quality marks or standards and admitted that, in the beer sector, they are more susceptible to stories or statements on the front label.
The sharing of knowledge and information between brewers was mostly mentioned by the smaller CRAFT brewers. Additionally, scientific literature has given multiple examples of the benefits of exchanging information. More sharing of information between these parties, would likely increase knowledge and know-how (Kraus et al., 2019). Although larger brewers mentioned less examples of cooperation with other breweries, this does not mean that cooperation between larger breweries does not exist. It is likely however, that smaller breweries depend more on this cooperation due to a smaller amount of resources. 
Brewers repeatedly referred to the fact that beer ought to meet the standard requirements of safety and quality. Findings from the literature review add that some restrictions have been imposed by organisations or bureaus such as the EFSA (European Food and Safety Authority) (Pradenas et al., 2016). 

Yes well, you perform a risk-analysis on those amendments (for sustainability). For all foodstuffs it is obligated to take food safety into account. And all those kinds of amendments have to pass through the system of food safety as well. (BrewerD, 2021)

Assuming that these quality and safety checks are consistent, this would contradict the findings of several studies that pesticide residues are still present in specific beer types and that even low levels of pesticide residues such as glyphosate can be dangerous to human health (Mesnage et al., 2017).
An interesting contrast was found when comparing aspects of communication between brewers and consumers. When asked how they would distinguish a sustainable beer from a regular beer, some consumers reported that they would do so by using information on the front label of the beer, such as stories or statements on local production, rather than other information sources such as quality marks or websites. Some of the larger breweries however, who claimed to use sustainable measures, seemed hesitant to provide straightforward information about sustainable measures on the front label. Aspects of sustainability are considered unimportant (or maybe even repelling) to the existing target group of the breweries.  
	Lastly, results from the literature have shown that (perceived) human health is the strongest motive for purchasing organic food (Aertsens et al., 2009; Magnusson et al., 2003; Schifferstein & Oude Ophuist, 1998). The results from the questionnaire demonstrated that health is often considered a reason by consumers to choose for a sustainable product. However, the questionnaire did not specify the definition of health and did not refer to sustainable beer specifically. When consumers were asked in the interview to identify reasons or motivations to buy a sustainable beer, consumers mostly referred to price or brand related aspects. Consumers who reported that health-related reasons motivated them to buy a sustainable beer, often used the term health in a more indirect way. For example to ‘do good’ for others and the environment. Whether this difference is due to the fact that health was not specified in the questionnaire, or whether consumers act differently around beer compared to other food products, is not clear. 

[bookmark: _Toc79054222]5.2.2 Instruments versus beliefs
An interesting contrast can be found between the results of this study and existing literature on framing. Literature on framing often centres around the beliefs and normative dimension of actors when exploring the process of framing (Atanasova, 2019; Snow & Benford, 2000). The beliefs of people regarding a certain topic often influence how frames are received and processed. However, when exploring the perception and framing of brewers and consumers, this study shows a focus on the instruments. How consumers inform themselves and how brewers perform certain measurements within the brewery, seems an important factor determining their frames. One explanation for this difference could be that some brewers and consumers still feel uncertain about the role of sustainability in the beer industry and its impact on the healthiness of the beer. To reduce these uncertainties, both brewers and consumers may aim to inform themselves through research, measurements or by searching for information. Especially the consumers that were interviewed often reported uncertain beliefs. The lack of strong beliefs may therefore reduce to what measure these beliefs determine how frames influence their perception. 
	The figures 3 and 4 which are presented above show that the beliefs of both brewers and consumers can be influenced by instruments. This again emphasizes the power of the instruments in determining the perception of brewers and consumers. To properly understand this perception it is thus important to acknowledge this power and to broaden the scope to more than merely the beliefs.

[bookmark: _Toc74924104][bookmark: _Toc79054223]5.2.3 Main conclusion on the relation between health and sustainability in the beer sector
This section will summarize the main findings on the relation between environmental sustainability and health in the beer industry and how scientific literature, perceptions of brewers and perceptions of consumers may show similarities or contradiction. 
Uncertainties around the relation between health and sustainability in the beer sector are visible amongst brewers and consumers and have additionally been found in scientific literature. Health and sustainability are often perceived as two conjoined concepts in the food industry, but scientific evidence for this is still lacking. Both literature, brewers and consumers connected the concept of sustainability in the beer industry to the concept of organic beer. 
Brewers, consumers and literature reported both positive beliefs (believing that organic beer is positively related to health), negative beliefs (believing that organic beer is negatively related to health) and neutral beliefs (believing that no difference in healthiness exists between regular and organic beer) regarding the relation between organic beer and health. Positive beliefs referred mainly to the link between organic agriculture and the reduced use of pesticides. A general feeling of pureness and healthiness was ascribed to organic food products in general and sometimes to organic beer. These reported beliefs may raise the question whether the standards and safety checks which are accepted as ‘safe’ or ‘organic’, are sufficient to ensure that no harmful pesticide residues can be found in beer (either regular or organic). Negative beliefs were reported only by brewers and literature, who mentioned the possible disadvantageous effects of organic production; Organic ingredients used for the production of beer (such as organic barley) can according to brewers, vary significantly in quality, which may lead to possible negative effects on the content and healthiness of the beer. These findings were also mentioned in scientific literature on organic grains used for beer production. Consumers did not recognize possible negative qualities of organic beer. Finally, some brewers and consumers took a more neutral position. Brewers supported this by claiming that the production process of beer is safe and consistent and should comply with general safety and quality standards. Consumers did not refer to quality or safety checks specifically, but often assumed that the content of organic beer is identical to the content of regular and agreed that organic beer is not necessarily healthier than regular beer.
The consistent and safe quality which is assumed by those with neutral beliefs, would, according to brewers, be regularly checked through internal quality checks, by external firms, through the obtainment and application of standards and certificates such as Skal, and by sharing information with other breweries. The knowledge that is used to perform these conducts, is gained from knowledge institutes, other breweries, Steering Committees, guidelines and information from certifying organisations and the Brouwmeester (Master of Brewing). Nevertheless, evidence from scientific literature is still unclear about the safety of the beer and about the presence of pesticide residues. Thus research does not seem to support consumers to buy organic beer over regular beer for health-related reasons.
Regarding the consumers, a distinction was visible between those who don’t or would not actively choose for organic beer in the supermarket, and those who claim to prefer a sustainable alternative if possible. Whereas the former often considered sustainability as a ‘nice bonus’, the latter was motivated by a desire and belief to ‘do good’ for the world, others and themselves. The belief that organic is ‘good’ was then again often based on a normative belief rather than scientific evidence. Decisions of consumers were often based on price, familiarity and brand. To inform themselves about sustainability in the beer industry, consumers acknowledged that information on the front of the bottle and known information about the brand and were often valued. Some consumers additionally described that they focussed less on quality marks when making decisions around beer. 
	Whether brewers and consumers belief that organic beer is healthier than regular beer is largely determined by the interplay between these beliefs, their prior knowledge on sustainability and health, and the instruments they use to inform themselves such as internal research, certifying organisations or forms of communications such as front labels. The identified role of the instruments has lead to two points of discussion regarding the role of safety and quality standards and the communication gap between consumers and brewers.

Conclusion: What is the relation between environmental sustainability and health in the beer sector according to scientific research, and how do brewers and consumers in the beer industry perceive this relation?
Many uncertainties and different frames regarding the relation between sustainability and health in the beer industry have been found amongst brewers, consumers and in scientific literature. Both negative, positive and neutral beliefs regarding organic beer have been expressed. Positive beliefs often focussed on the reduction of pesticide residues in organic beer compared to regular beer. Negative beliefs were only expressed by brewers and literature, which state that organic ingredients may vary significantly in quality. Those with neutral beliefs often regarded beer as a safe, consistent product which is subject to a variety of safety and quality checks. The execution of these checks and the use of (e.g.) certifying organisations and external experts should thus ensure a consistent product. However, due to contradicting evidence on the presence of pesticide residues in (both organic and regular) beer, scientific research does not seem to support consumers to buy organic beer for health related reasons. The buying behaviour of consumers concerning sustainable beer, is often influenced by price, familiarity and the brand and some consumers reported that they would be more inclined to inform themselves about sustainability in the beer industry by reading the front label, than by using quality marks or websites. This is in contrast to some brewers who tend to avoid the visibility of information on sustainability on the label in order to maintain their target group. The relevant identified role of the instruments in determining the perception of brewers and consumers, asks for deeper investigation to understand the uncertainties regarding the role of the existing quality and safety standards and the issues related to the communication gap between brewers and consumers.

[bookmark: _Toc79054224]5.2.4 Beer and health? 
As was mentioned before, the awkwardness around the concept of health in the beer industry, was expressed by some of the brewers and consumers. Discussing whether organic beer could potentially be less or healthier than regular beer, may be overshadowed by the general belief that beer is an ‘unhealthy’ product. “I think […] it all remains equally, well I wouldn’t call it healthy, but equally unhealthy. Whether it is organic or not.” (ConsumerC, 2021). Although studies exist which argue that moderate beer consumption can have positive effects on human health, it may have been difficult for both brewers and consumers to look beyond the perception of beer as an unhealthy product (Quesada-molina et al., 2019; Xi et al., 2017) .

[bookmark: _Toc79054225]5.2.5 Indirect health effects of sustainability in the beer industry
This study focussed on the direct health effects of sustainability in the beer sector. These direct health effects were then specified to the health problems caused by pesticide residues, such as an increased risk for cancer. However, both brewers and consumers mentioned aspects related to possible indirect health effects of sustainable beer production. One brewer for example, argued that less water extraction would improve the environment and prevent drought at the location of the industry. This would subsequently lead to a healthier environment and additionally to an improved mental well-being of local residents. Consumers added that sustainable production would, eventually, ‘do good’ for everybody, by protecting the planet and the environment. 

[bookmark: _Toc74924106][bookmark: _Toc79054226]5.3 Implications
[bookmark: _Toc74924107]To give direction to the reader for future steps and actions that can be based on the results of this study, the possible implications will be described in this paragraph. This emphasizes the societal relevance of the results of this study and may motivate or guide brewers, organisations, researchers and experts to apply the conclusions that are drawn in this study in their work. In this paragraph the practical and research implications will be discussed. 

[bookmark: _Toc79054227]5.3.1 Practical implications
To guide brewers on their way to a sustainable production process
The results of this study show that scientific evidence regarding the relation between health and sustainability in the beer industry is still lacking. It is important for brewers to realise that contradicting ideas exist on the presence of pesticide residues in beer, so they can make well-informed decisions concerning the suppliers of their ingredients. This may motivate brewers to advocate for more research on the differences between organic and regular beer. For example by hiring external firms or by performing more internal research. 
Next, since the results show that CRAFT breweries and larger breweries mention different relevant themes, especially concerning their beliefs around the healthiness of organic beer, this may call for discussion between both parties in order to gain more insights into the different views and ideas. In a study from Kraus et al. (2019) it was stated that cooperating with a potential competing brewer (coopetition) could be advantageous, since competitors can be important sources of resources, knowledge and know-how. Whereas smaller breweries have already indicated that the use of information from larger breweries may often serve as guidance for their production methods, larger brewers may similarly gain new insights from CRAFT-breweries.
	 
[bookmark: _Toc74924110]To improve communication between brewers and consumers
The communication gap that was discovered in this study, shows that whereas brewers are hesitant to provide this information on the front label of the beer, consumers are inclined to focus on this area to inform themselves. The reported trust issues that were mentioned by consumers regarding the information provided by brewers on their websites, may additionally contribute to a skewed communication. Marketing departments or health organisations could use these findings to further investigate communication between brewers and consumers. Subsequently, it may motivate brewers to search for methods to increase the trust of the consumers in the information provided on their website, for example through the acknowledgment by health or safety institutes. Via these steps, consumers may become more aware of the existence of sustainable beer, which may additionally motivate them to buy sustainable beer and contribute to the reduction of the environmental footprint by the beer industry. Finally, working on the issues around the communication between brewers and consumers, can contribute to improve transparency of the beer industry and the brewers individually. 

“The same beer, a better story”
As mentioned before, brewers may consider to think about new developments and creative ways to inform consumers about sustainable measures without repelling existing target groups. The goal is to both increase the knowledge of consumers on the field of sustainable beer, while additionally safeguarding their interests. If future research supports the statement that the content of the beer does not change due to sustainability measures, brewers should focus on convincing consumers about this. “The same beer, a better story”. 

[bookmark: _Toc79054228]5.3.2 Research implications
”Umbrella standards” – research on certification
The results of this study may additionally serve as a motivation for research organisations to examine the possible positive or negative health effects of organic beer compared to regular beer. Research organisations can dive deeper into these questions to increase knowledge on the possible varying quality of organic ingredients, the presence of pesticide residues in regular and organic beer and the extend to which these residues might be harmful for human health. Most importantly, certifying or supervising organisations may become more aware of the existing uncertainties amongst brewers, consumer and scientific literature concerning pesticide residues in regular and organic beer. This may stimulate them to improve transparency and communication concerning the sufficiency of the safety standards and measurements, or to revise the existing standards and measurements. 
	Research on the content, trustworthiness and use of quality marks or certification standards may also result in cooperation amongst different certifying organisations, producers and research organisations to develop a standard which incorporates all existing standards and certifications; an umbrella standard. These umbrella standards may reduce the complexity of the large amount of certifications. One of the interviewed consumers mentioned an example of something similar, called the ‘nutri-score’ and the ‘eco-score’ which are ratings in the supermarket giving more insight into the nutritional or ecological status of the product (ConsumerD, 2021). Developing a similar standard for (alcoholic) beverages could not only increase awareness amongst consumers around sustainability and health in the beer industry, but could also stimulate certifying organisations and health organisations to review the meaning of existing standards.

To analyse the buying behaviour of consumers
Findings from the literature review show that organic food beverages are often perceived as healthier compared to regular products. Consumers who showed similar perceptions during the interviews, often declared that this perception is caused by the belief that organic beer may contain less pesticide residues compared to regular beer. This reason for believing that organic is healthier, is relevant information to use when investigating the buying behaviour of consumers around sustainable beer. Based on the results of this study, organisations which aim to understand the buying behaviour and underlying motivations of consumers in the beer industry, should thus take health as a motivational factor into account. It also emphasizes the importance of investigating whether this perceived association between health and organic foods is perhaps encouraged by characteristics of organic products or actions of organic producers.
However, this last aspect may be a controversial idea within the beer industry. Producers of products containing alcohol in the Netherlands are formally not allowed to communicate about the ‘healthiness’ of their product (European Commission, 2019). Whether consumers perceive organic beer as healthier, unhealthier or as similar to regular beer, will thus not likely depend on direct health claims of the brewers. It is therefore interesting to further investigate whether other aspects or forms of communication might contribute to the perception of the consumer.

Recommendations for (framing-) theories
The results of this study may additionally be used to further develop existing (framing-) theories regarding perception, health and sustainability. By providing new insights on important aspects related to the establishment of beliefs, the use of instruments and performance of behaviour of consumers and brewers in the beer industry, framing theories may be improved. For example, whereas framing theory usually shows a focus on the element of belief, this study has provided an example where instruments are additionally relevant when exploring framing effects. Other theories, such as theories on communication, may additionally use the findings of this study to expand or review how information from communication may influence perception or opinions.

Recommendations for health and consultancy organisations
Organisations such as Kennisinstituut Bier or health organisations focussing on consultancy or research on food and health, could focus on clarifying the different ideas and suggestions that were reported by brewers on the healthiness of organic beer. For example, the information that was given about the possible variating quality of organic barley, raises questions about the end-quality of organic beer. Also, the beliefs of some brewers concerning the possible health difference between regular and organic beer caused by the reduction of pesticide residues, asks for a deeper investigation of the actual difference between organic and regular beer and the harmfulness of pesticide residues that might be found in regular beer. To increase knowledge around these matters, it would be interesting to conduct interviews with experts on the field of biotechnology or experts related to the (chemical) composition of beer. Both the quality of organic ingredients and the presence and harmfulness of pesticide residues could be analysed to draw solid conclusions on the healthiness of organic beer compared to regular beer. 
[bookmark: _Toc74924111]	Next, by involving organisations external to the breweries, such as dietarians, consultancy firms or health organisations, the communication gap between brewers and consumers could be decreased. By working together, these organisations could strive for developing materials to inform consumers on the existence, meaning and characteristics or organic beer.

[bookmark: _Toc74924105][bookmark: _Toc79054229]5.4 Limitations
In this paragraph the limitations and challenges of this study will be described in order to reflect how these might have affected the outcomes of this study. First, limitations related to the questionnaire will be discussed. Next, the biases which may have occurred during the interviews will be described and finally this paragraph will elaborate on some general challenges related to the researcher and the current situation.
The questionnaire that was provided to the consumers, was shared via LinkedIn, Facebook and other social media platforms related to the researcher and Knowledge Institute Bier. This may have lead to a selection bias. The questionnaire mostly reached consumers who were above average involved with the brewing industry, or consumers between the age of 20 and 29. Additionally, the largest group (almost 50%) reported to have an educational background at hbo or wo bachelor level. A second distribution of the questionnaire via different platforms or networks would have provided a more varied sample. This was not carried out due to time constraints. However, for the interviews, a mixed group was selected in order to identify a variety of different themes and ideas.
The questionnaire inquired after specific elements and whether consumers associated these elements with sustainability. Although healthiness was included in the elements, the questionnaire did not yet focus on health separately from the other elements. However, during the interviews with the brewers and consumers, participants were eventually asked specifically whether they did or did not believe that organic beer was healthier than regular beer. This may have triggered consumers or brewers in the interviews to believe that there might be a relation, either negative or positive. Secondly, by inquiring after their expectations concerning pesticide residues in beer, this may have additionally raised or changed beliefs concerning the topic. 
Next, a bias may have occurred due to the desire of consumers and brewers to provide socially desirable answers. Sustainability has become a more popular topic over the years and participating in sustainable activities or making sustainable choices, has become a new hype amongst specific groups (Barth et al., 2021). Even though it was clear that the interviews would remain anonymous, the answers provided by the consumers concerning their behaviour around sustainable beer or other food products, may have been influenced by the desire of consumers to appear active in the field of sustainability. Consumers claiming that they would be inclined to choose for a sustainable option or sustainable beer, no matter the motivation, may act differently in the end, due to reasons such as price or unfamiliarity. A similar bias may have occurred when brewers were asked about the presence of (harmful) pesticide residues in beer. Brewers who may have had doubts about these theories, might have been reluctant to pronounce these uncertainties in order to protect the image of the brewery or their own.  
Another bias may have occurred due to the prior knowledge of both brewers and consumers. For example, the difference in consumer awareness concerning the association between health and sustainability, may have been caused by a difference in knowledge and educational background. Some of the participating consumers were familiar with expert knowledge on food and health. However, although their level of knowledge (and related beliefs) concerning sustainable food will not be easily found amongst regular consumers, it nevertheless added relevant ideas on sustainable beer and its healthiness to the results of this study. Next, the (educational) background of the brewers may also have had an effect on their responses. Whereas some brewers were involved with packaging processes and the usage of materials such as bottles or plastics, other brewers were more experienced in the field of marketing, agriculture or the brewing process itself. More knowledge concerning the chemical processes related to agriculture and brewing, may influence how brewers perceive the potential of pesticides to end up in the beer. 
The literature review was done in order to investigate the current state of knowledge on the relation between sustainability and health in the beer sector. The review lead to a focus on organic agriculture and pesticide residues. However, in order to gain deeper insights into these matters and to understand chemical processes within the brewing process, more knowledge is required on specific fields such as biotechnology and food. Due to a lack of knowledge in these fields, results concerning pesticide residues in beer, have remained superficial. 
The Nederlandse Brouwers represent about 95% of the total beer production in the Netherlands (Nederlandse Brouwers, 2017). The selected brewers cover about half of the members of the Nederlandse Brouwers. However, only two non-members, which are relatively smaller breweries, were included. Since these smaller breweries often identified deviant ideas compared to larger breweries, the inclusion of more CRAFT brewers would have increased the variety of identified themes during the interviews. However, since a large part of the Nederlandse Brouwers has been accounted for, it can be assumed that data saturation was achieved concerning the themes that are relevant to larger breweries.
Lastly, consumers were asked to answer the questionnaire based on their lifestyle before the covid-19 pandemic. This may have been confusing or difficult. During the interviews neither the consumers nor the brewers were asked to specify whether their answers referred to beliefs, behaviour or instruments before or after the pandemic.   

[bookmark: _Toc79054230]5.5 Recommendation for future research
Finally, this chapter will briefly elaborate on the scientific relevance of the results of this study by providing recommendations for future research to researchers, research institutes or experts.
Further investigation on the differences in the organisation of the breweries concerning knowledge and composition, may lead to interesting insights into the beliefs and attitudinal effects causing the beliefs of brewers. Since the two CRAFT breweries which were included often  identified divergent and relevant themes concerning sustainability in the beer industry, it would be interesting to dive deeper into the perceptions and beliefs of CRAFT breweries. For example the origin of the pure and natural feeling which was often ascribed by them to organic beer. Additionally, the organisation of smaller breweries often exists of less employees. Therefore their knowledge and familiarity concerning agricultural processes or the brewing process may differ from the knowledge of larger breweries, who usually have a larger variety of employees, committees and experts. 
Next, future research may expand the definition of organic agriculture when investigating organic beer. This study focusses specifically on the use of pesticides and its relation with organic agriculture. However, organic agriculture additionally puts boundaries on the use of Genetic Modified Organisms (Tariq et al., 2018). In literature, multiple discussions can be found about possible health effects of GMO. Therefore, future research may focus on the use of GMO for the production of the ingredients used for beer. 
Some of the consumers admitted that they would use information on the front label of the beer sooner to inform themselves about sustainability in the beer industry, than quality marks or information provided on brewers’ websites. However, as some brewers reported, it is still unclear how certain target groups may react to information on sustainability on the front label. Specific stories or statements on the label may potentially influence their buying behaviour. First, research should focus on exploring if a significant communication gap exists between brewers and consumers and what possible consequences are related to this issue. Next, research focussing on discovering whether and how information on the front of the label may either attract or repel specific consumers, is relevant to improve the possible communication gap between brewers and consumers. 
Next, the remarkable influence of the instruments that has been identified in this study, emphasizes the importance of focussing on this element of framing when trying to shed light on the perception of brewers and consumers. Although current framing literature has focussed mainly on the element of belief, future research on this topic should aim to focus more on the element of perception (Atanasova, 2019; Snow & Benford, 2000).
Finally, this study revealed that both brewers and consumers assign potential positive indirect health effects to the sustainable production of beer. More information on the opinions of brewers and consumers concerning these effects, would contribute to a broader understanding of their perception towards sustainable beer and health. Since research on the perception of consumers and brewers on sustainable beer and health in general (meaning both direct and indirect health effects) is still missing, this would be a first step to focus additionally on the indirect health effects. 
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Algemene introductie
Wat gaan we doen.
Achtergrondinformatie over onderwerp
Vermelding anonimiteit
Toestemming opnamen en gebruik van informatie
Vermelding van tijdsduur interview (30 minuten)
Mogelijkheid tot vragen stellen

Duurzaamheid
Kunt u mij misschien eerst kort iets over uzelf vertellen? Wat u binnen de brouwerij doet? Of wat uw achtergrond is?
Wat verstaat u onder duurzaamheid in de biersector? Wat houdt het in? Wat zijn een aantal kernpunten waar u aan moet denken? Waarvoor is het?
Wat denkt u dat de voornaamste reden is om bier te verduurzamen? 
Waar dient het voor? Wat moet het verbeteren?  globaal
Wat denkt u dat de belangrijkste focus? Of de twee belangrijkste focussen zijn?
Er zijn inderdaad zowel sociale als ecologische aspecten aan duurzaamheid. Wij richten ons nu vooral om ecologische duurzaamheid inderdaad.
Hoe en op welke vlakken zijn tot nu toe stappen ondernomen bij brouwerij (…) voor het verduurzamen van het bier? 
Zijn de keuzes voor het maken van deze stappen (of gebruik van bepaalde technieken bijvoorbeeld) gebaseerd op onderzoek? Wat voor een soort onderzoek is hierbij gebruikt? (Bijvoorbeeld; consumentenonderzoek, onderzoek naar duurzaamheid).
Waarom deze stappen?
Welke is het belangrijkst volgens u?
Indien niet ter sprake gekomen: In hoeverre beïnvloeden jullie de werkwijze van de leverancier (contact) van de benodigde ingrediënten wat betreft duurzaamheid? Stellen jullie hier eisen aan? Wat zijn deze?
Wat zijn belangrijke focus punten op de landbouw? Zijn er bepaalde maatregelen hier?
Beïnvloedt u de leverancier? 
Stelt u eisen aan de ingrediënten?

Communicatie en de consument…. (…) wat duurzaamheid voor u en brouwerij ..  betekent. En dan vroeg ik mij af, in hoeverre communiceert u over deze maatregelen en deze ‘verduurzaming’ naar externen? Laat u anderen weten wat (..) op dit gebied doet? 
	Naar wie?
	Hoe? 
Communiceert u naar externen over eventuele verduurzaming van het bier? Naar wie en hoe? 
In het geval van communicatie naar de consument toe, welke hulpmiddelen gebruikt u bij deze communicatie? (Media, labels, jaarverslagen, presentaties, evenementen, tijdschriften, persberichten.)
Heeft brouwerij (…) voor het verduurzamen van het bier onderzoek gedaan naar hoe de consument hier tegenaan kijkt/wat de eventuele invloed zou kunnen zijn op het koopgedrag van de consument? Wat denkt u dat deze invloed is/zou kunnen zijn?

Invloed op de eigenschappen van het bier
Wat betekent duurzaamheid voor het biertje dat jullie brouwen? Verandert dit volgens u iets aan de eigenschappen van het bier? Voorbeelden voor doorvragen: samenstelling /smaak /textuur /kleur  /percentage/kwaliteit in het algemeen? 
Wat betekent duurzaamheid voor de ervaring van de consument? Kan de consument volgens u gevolgen ervaren van het verduurzamen van bier? Op welke manier komt de consument in aanraking hiermee? Communiceren jullie daarover naar hen toe?

Relatie
Is er volgens u een verband tussen duurzaamheid van bier en de directe gezondheidseffecten van het bier op de consument? Zo ja, hoe ziet dit verband er volgens u uit?

In het geval van een verband: Op welke manier zou duurzaam bier gezonder/ongezonder kunnen zijn voor de consument? Welke aspecten/onderdelen/processen spelen hierbij de belangrijkste rol? 
Zijn er checks/controles van bepaalde elementen

Nee: Wordt er binnen de brouwerij rekening gehouden hiermee dan? Wordt het gecontroleerd? Is er een bepaalde manier waarop wordt verzekerd dat de genomen maatregelen geen invloed hebben op de gezondheid van het bier?
Want wat bepaald volgens u grotendeels de gezondheid van bier?
En los van alcohol percentage? Ingrediënt verwerking? Pesticiden? Conserveringsmiddelen?
Worden er bepaalde checks uitgevoerd om te verzekeren dat de gezondheid niet verandert? 
Zijn er bepaalde vlakken/gebieden vastgesteld die hierbij belangrijk zijn? Dus welke elementen van verduurzaming moeten hierbij in de gaten gehouden worden?
In het geval van geen verband: Op welke manier zorgt brouwerij (…) ervoor dat verduurzamende processen geen invloed hebben op de gezondheid van het bier?

Afsluiting
Heeft u zelf nog vragen of aanvullingen?
Ik zal u een samenvatting sturen van het verslag zo in augustus dit jaar
U kunt mij altijd nog benaderen mocht u vragen of aanvullingen hebben
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Introductie
Wat gaan we doen.
Anonimiteit/toestemming opname
Korte introductie, uitleggen, het onderwerp, het doel van het onderzoek en Kennisinstituut Bier.
Vermelding tijdsduur interview (20 minuten)
Mogelijkheid tot vragen stellen.
Duurzaamheid
Wat betekent duurzaamheid voor jou? (Algemene ‘definitie’ en wat betekent het in de voedingsindustrie?) 
Heb je al eens een biertje gezien dat volgens jou duurzaam geproduceerd is of duurzame elementen bevat?
Hoe zag deze eruit?
Wat maakte voor jou duidelijk dat het biertje met duurzaamheid te maken had?
Hoe denk je dat je het zou kunnen herkennen? Waar kijk je naar?
Communicatie en informatie
Zoek je wel eens (en hoe), naar informatie over duurzaamheid? Of een product duurzaam is? Wat het betekent? Zoek je actief, hoe kom je het tegen?
Zie of hoor je wel eens informatie over hoe brouwers hun bier produceren? 
Hoe kom je deze informatie tegen?
Zoek je actief?
Zo ja; wat voor een informatie is dit dan? Waar gaat het over?
Als je zou willen weten wat een duurzaam biertje betekent, waar zoek je dan? Welke informatie vertrouw je? 
(b: Je vertelde over de keurmerken/etiketten die je zag op het duurzame biertje dat je bent tegengekomen): Kijk je vaak naar het etiket en informatie achterop een biertje? Wat vind je van de duidelijkheid van deze informatie en de betrouwbaarheid ervan? En in hoeverre beïnvloeden keurmerken jou?

Voorbeeld duurzaam (Zie afbeeldingen onderaan)
Hier zie je twee verschillende biertjes. 
Is er volgens jou een verschil tussen de twee biertjes?
Zo ja, wat is het grootste verschil volgens jou?   kwaliteit, productieproces, ingrediënten, smaak?
Waardoor ontstaat dit verschil?
Denk jij dat de bio-biertjes duurzamer zijn dan de linker biertjes?

Wat houdt een duurzaam biertje voor jou in? Wat betreft: 
Het productieproces
De samenstelling/eigenschappen van het bier (eventuele voorbeelden: ingrediënten, voedingsstoffen, calorieën, anders…)
Het uiterlijk/etiket/keurmerken
Anders…
Eigenschappen
Veranderen de eigenschappen van een biertje volgens jou wanneer deze duurzaam geproduceerd is vergeleken een niet-duurzaam geproduceerd biertje? 
Ja? Welke eigenschappen van het biertje veranderen dan? (calorieën, alcoholpercentage, pesticiden, toevoegingen, puur/natuurlijk/suikers/voedingsstoffen)
Nee? Waarom niet volgens jou?
Gezondheid
OF: Je hebt ingevuld dat duurzamer gezonder betekent voor jou. Waarom denk je dat duurzamer gezonder is? En hoe kijk je hier tegenaan wanneer het gaat om duurzaam bier?
Als een bepaald duurzaam biertje gezonder zou zijn, wat zou de invloed hiervan zijn op jouw koopgedrag en jouw keuze voor een bepaald biertje?
OF: Je hebt ingevuld dat duurzamer voor jouw niet/nauwelijks betekent dat het gezonder is. Hoe kijk jij hier tegenaan wanneer het gaat om duurzaam bier? 
Hoe kijk jij aan tegen de gezondheid van duurzaam bier ten opzichte van normaal bier?  waarom niet gezonder? Waar baseer je gezondheid op? Wat bepaalt de gezondheid van een biertje? Spelen ingrediënten hierbij een rol?

Koopgedrag
In de enquête heb je aangegeven dat de volgende factoren voor jou belangrijk zijn bij het kiezen voor een duurzaam voedingsproduct (…). Zijn er nog andere factoren die hier eventueel invloed op zouden kunnen hebben? 
Wat zijn voor jou belangrijke factoren om voor een bepaald biertje te kiezen? (Eventuele voorbeelden: Smaak, prijs, merk, alcoholpercentage, gelegenheid, herkenbaarheid,  uniek/bijzonder). 
Koop je wel eens duurzaam bier? 
Waarom wel/niet: (eventuele voorbeelden: smaak/kwaliteit/prijs/vertrouwen/nieuwsgierigheid/milieu/imago)
Wat zou het voor jou aantrekkelijker maken om duurzaam bier te kopen?


Aflsuiting
Bedanken
Tijdsindicatie opsturen bol.com bon 
Informatie over verwerking resultaten


Vergelijking biologisch en niet-biologisch pils
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In hoeverre vind jij de duurzaamheid van voeding en dranken belangrijk?

Helemaal 
niet 
belangrijk									          Heel belangrijk

					    0%   Schaal    100%


In hoeverre associeer jij de volgende punten met duurzame voeding/dranken?

					Helemaal niet			     Helemaal

Betere voedselveiligheid			1	2	3	4	5
Milieuvriendelijker		 		1	2	3	4	5	
Meer lokale landbouw			1	2	3	4	5	
Minder pesticiden gebruik			1	2	3	4	5
Eerlijkere handel				1	2	3	4	5
Gezonder					1	2	3	4	5
Winstgevender				1	2	3	4	5
Voedzamere samenstelling			1	2	3	4	5
Beter voor dierenwelzijn			1	2	3	4	5
Langere houdbaarheid van producten	1	2	3	4	5

Als er een duurzame optie beschikbaar is voor een bepaald voedingsmiddel/drank, hoe vaak kies jij deze dan?

Nooit/Bijna nooit
Soms
Regelmatig
Vaak
Bijna altijd/altijd								          

Welk van de volgende punten dragen bij aan jouw motivatie om voor duurzame voeding/dranken te kiezen?

Helemaal niet			    Helemaal
		
Smaak		1	2	3	4	5
Gezondheid	1	2	3	4	5
Het milieu		1	2	3	4	5
Dierenwelzijn	1	2	3	4	5
Kwaliteit		1	2	3	4	5
Eerlijke handel	1	2	3	4	5
Voedselveiligheid	1	2	3	4	5
Lokale landbouw	1	2	3	4	5
Uiterlijk/etiket	1	2	3	4	5

Welke uitspraak past het beste bij jouw mening?
Bier drinken is altijd ongezond
Bier drinken met mate kan geen kwaad (denk aan één glas per dag)
Bier drinken met mate is gezond (denk aan één glas per dag)
Bier drinken is gezond

Hoeveel vaak drink jij gemiddeld bier?
Ik drink geen bier
Eén keer tot een paar keer per jaar
Eén keer tot een paar keer per maand
Eén keer per week
2-4 dagen in de week
5-7 dagen in de week

In welke leeftijdscategorie val je?
Jonger dan 18
18-20
21-29
30-39
40-49
50-59
60-69
70-79
80 of ouder

Wat is je geslacht?
Vrouw
Man
Anders

Wat is het hoogste opleidingsniveau dat je hebt voltooid of de hoogste graad die je hebt behaald?
Geen opleiding
Basisonderwijs
Vmbo, mbo1, onderbouw havo/vwo
Havo, vwo, mbo
Hbo, wo bachelor
Wo, master, doctor

Wat is jouw huidige situatie?
Scholier/Student
Werkend
Niet werkend
Gepensioneerd
Anders

Wilt u meedoen aan het interview?
Emailadres invullen
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