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    As we finish one more book, we have a mixture of feelings of relief, accomplishment, and gratitude.


    Each step in the construction of our history has only been possible due to the combination of so many efforts and support, from unique people and professionals.


    This is a team that has always shared our purpose; sponsors who believe in our work; altruistic co-authors that share their knowledge to make the world better; supporters who spread the word.
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    PAPER AND PAPERBOARD PACKAGING BOOK


    Following the path of the previous publications of the Better Packaging. Better World collection, we aim, with this new book, to shed light on paper and paperboard packaging, covering the entire chain, from conception to final disposal. All of the authors dedicated their time to explain the latest developments in this area while Instituto de Embalagens’ content curation team was attentive to coherently organize the information.


    We understand that we must raise awareness among the population and packaging developers, professionals that make choices about packaging in different companies. They must understand the possibilities and applications of paper and paperboard packaging. This book provides information that guides the decision-making process and allows to reach its full potential.


    We need to have an unbiased and impartial bibliography and a speech to guide the durable goods, consumer, and packaging industries.


    The coauthors understood the challenge and sought updated information to reach the expected result. We aimed to explain the benefits of paper and paperboard packaging and how we should work to use them in a new world.


    Better Paper and Paperboard Packaging. Better World!


    Assunta Napolitano Camilo
Director
Instituto de Embalagens

  


  

    “BETTER PACKAGING BETTER WORLD” COLLECTION


    “Education does not change the world. Education changes people.
People transform the world”
Paulo Freire, educator.


    Sharing knowledge creates value in people’s lives. It is an altruistic practice that helps people not to stop learning. With this feeling, Instituto de Embalagens was founded in 2005. Its mission is to be the center of packaging knowledge in Brazil, contributing to the constant development of industry professionals.


    We believe that, when professionals share knowledge about packaging in their workplace, they are collaborating with the development of better solutions so that companies remain active and competitive.


    To support our studies, courses, meetings, training sessions and the packaging knowledge diffusion, we have decided to expand our didactic material by launching the bilingual book collection “Better Packaging. Better World.”


    The collection has been launched in 2014 to improve the knowledge about packaging, in Brazil and abroad, offering materials that have become a reference to packaging professionals. We extended the invite to other authors beyond the Instituto de Embalagens’ professors with the goal of broadening the view and depth on many subjects. Since there we did nine books, twenty in total.


    The “Better Packaging. Better World” collection not only brings technical information, trends and innovation about the sector, but also highlights the characteristics of different types of packaging, indicating new applications and possibilities, processes and equipment, always addressing sustainability in an unbiased way.


    In 2020, the year when the pandemic began, we published the environmental education booklet: “Nós, as embalagens e o meio ambiente” (We, the packaging and the environment), aimed at children, and now we are delivering our 20th book, including the paper theme.


    This year, we will have another delivery, because it is with attitude that we do:


    Better Packaging Better World.


    Assunta Napolitano Camilo


    Instituto de Embalagens Director

  


  

    THE INSTITUTO DE EMBALAGENS
(PACKAGING INSTITUTE)


    Instituto de Embalagens was founded in 2005 with the objective of being a reference center in education and research about packaging in Brazil. The institute promotes courses, events, workshops, and training sessions aiming to spread information and driving the development of the industry professionals. Today, it is a respected institution and it has reached more than 12,000 professionals through more than 90 courses and 130 events.


    The journey of knowledge about packaging is long and continuous. In 2016, the institute created the Packaging on the Road project, a packaging training course designed to make technical training available to more professionals who are outside São Paulo.


    Instituto de Embalagens also conducts customized projects to spread technical information in the packaging area, such as the in-company courses that have already been held in companies such as Cacau Show, Lord, Johnson & Johnson, CBA, Suzano, Nitro Química, JBS, Hersheys and others.


    Instituto de Embalagens’ faculty is formed by highly qualified professionals who have a wide experience in the packaging area.


    The institution also develops educational content, today available in 20 books. In 2014, Instituto de Embalagens launched the first book in English, Better Packaging Better World, which has been distributed in several countries. In 2016, it launched the bilingual collection (Portuguese-English) Better Packaging Better World, which already count with 9 books.


    The recognition of Instituto de Embalagens goes beyond the borders of Brazil. Several national and foreign institutions use the books of Instituto de Embalagens as didactic material in their courses.


    Instituto de Embalagens has been distinguished by several awards, such as the Embanews Prize Roberto Hiraishi Trophy in the Research category, for its Packaging books, and as the Entity of the Year, in 2016.


    Other important recognitions are those of the packaging industry which have sponsored the initiatives and the sector’s associations that support them, the main packaging users, and thousands of professionals who resort to Instituto de Embalagens to learn more about packaging.


    Instituto de Embalagens conducts annually workshops and the Forum of Sustainability to bring to the market innovation, packaging and cases that aim to improve the relationship of packaging with the environment, aligning our belief:


    Better Packaging. Better World.

  


  

    PREFACE


    When I started my career in the pulp and paper industry, I received the book “O Papel” as a gift from Pirahy Papers, which no longer exists. At that time, the publication was very popular in the market because a beginner like me found in that all the basic information in the paper’s world. Technical knowledge is fundamental in the training of many professionals who are entering this segment and, certainly, this new bilingual book “Paper & Paperboard Packaging,” launched by Instituto de Embalagens, serves as a reference for the training of professionals in Brazil and internationally.


    There is no literature so specific and, at the same time, so comprehensive, that explores from the basic elements of the design of paper and paperboard packaging to the theme of sustainability, which gains relevance in the market with the ESG wave, today more and more observed by all the stakeholders that work in our chain: graphic designers, printing houses, paperboard sellers and distributors, and buyers of packaging material.


    As a result of the hard work of Instituto de Embalagens at international fairs and sales outlets around the world and the knowledge of industry experts, the new book on paper and paperboard packaging is a fundamental educational tool to fill technical learning gaps in the field in Brazil.


    Congratulations, Instituto de Embalagens, for another great contribution to the sector.


    Wish you success!


    José G. Soares


    Comercial Director


    Klabin
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    1.1 PAPER AND PAPERBOARD PACKAGING MARKET


    Margaret Hayasaki


    In 2019, the total value of the paper and paperboard packaging market was estimated at US$ 115.4 billion, with more than 47.5 million tons of material processed. The new forecast, according to experts at the consultancy Smithers, points out that those figures will increase to US$ 145.9 billion and 59.3 million tons in 2024. This is equivalent to a compound annual growth rate (CAGR) of 5.8% in value and 5.3% in volume. Performance reflects an acceleration in demand over the previous five years.


    PAPERBOARD PACKAGING MARKET
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      Source: Smithers

    


    The environment is positive for the entire supply chain. Capitalizing on this growth will require paperboard packaging manufacturers to explore opportunities for new markets, applications, and innovations.


    SUSTAINABILITY


    The basic raw material for paperboard is cellulose, resulting primarily from planted forests’ wood processing and recycling of scrap paper generated during the manufacturing process. In Brazil, all national production comes from planted forests and is certified by the Forest Stewardship Council (FSC), which guarantees the responsible origin of the products.
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      Source: FSC (Forest Stewardship Council)

    


    The sustainable appeal of paperboard packaging is expanding its application opportunities, especially in replacing or reducing the use of plastic packaging. Some examples include:


    ● Replacement of expanded polystyrene (EPS) trays and similar packaging formats in applications in the foodservice segment;


    ● Replacement of rigid plastic packaging for food;


    ● Replacement of blister-type plastic packaging and interior structures for medicines, such as pills and medical devices.


    Sustainability is also impacting the development of the internal structure of paperboard packaging. Brand owners and retailers who have joined the green economy are demanding types of paperboard with a higher percentage of recycled content. Recycled paperboard will see faster growth in the next five years, according to Smithers. In addition to gains obtained from the introduction of recycled paper content, environmental pressures from brands and consumers are forcing the market to develop new environmentally friendly materials.


    New materials such as edamame beans, cocoa beans, and hazelnut residues are beginning to be used in packaging development. Edamame is not a common vegetable for the western palate; however, it is a popular Asian bean often consumed as an appetizer. The edible part of the edamame grains is removed and the remains are usually disposed of. But, instead of disposing of, the remainders are recycled to produce soy packages that pack the edamame snack.
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      Source: Jospak

    


    Companies like SGK Anthem, Vrijdag Premium Printing, Generous Minds, Neurensics, Kurz, and Merck have joined forces under the name ‘Packadore Collective’ to develop with less environmental impact packaging solutions. The innovative packaging of premium Loco Letter chocolate uses paperboard made of a combination of cocoa shells and FSC fibers. The premium finishing with a metallic effect is made of recycled materials.
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      Source: Packadore
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      Loco Letter. The innovative packaging of premium Loco Letter chocolate uses cardboard made of a combination of cocoa fruit shells and FSC fibers
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    Reducing the weight of paperboard is a simple solution to reduce costs and achieve a positive environmental effect throughout the supply chain, from production to transportation and, finally, to waste management. Downgauging needs to be balanced against the performance of the paperboard. However, improvements are being made not to compromise aesthetics, product protection, or cost.


    Naturally, weight reduction is also guided by the laws of physics and there will be a point at which no further refinement will be possible, but that point has not yet been reached.


    Therefore, the expectation is that this trend will continue in the short term, with some impact, of course, on the total paperboard production volumes, measured in tons. In contrast, in the current market, these lighter products can generate a slight price increase, thus retaining the market value for the industry.
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      Source: WPO Awards

    


    BARRIER COATINGS


    Increased awareness of food safety has spurred the development of a variety of barrier coatings for paperboard packaging for food products.


    Several products are already available in the market, such as the FoodBoard technology produced by Mayr-Melnhof. This and other solutions promise a barrier to avoid cross-contamination of external packaging, printing inks, and other sources.
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      Source: MM-Karton

    


    From improved curtain barrier coating techniques to the development of water-based coatings applied by converters and, more recently, the development of nanotechnology to create thinner barriers, the industry is responding to the need for barrier coatings. Most barrier materials are used in the production of paperboard packaging for frozen and chilled foods. This market has been valued at approximately US$ 420 million in 2015 and is expected to reach more than US$ 575 million in 2022.


    In line with the environmental perspective, there is also a movement to develop more sustainable barrier coatings that do not contaminate cellulose during the recycling process. This is happening as new opportunities arise, for example, the replacement of expanded polystyrene (EPS) trays of food with alternatives made of paperboard.


    The food industry represents the greatest expansion opportunity for paperboard packaging. However, barrier coatings can compromise their recyclability. Market demand for these paperboard packaging coatings exceeded 3 million tons in 2018, with North America and Western Europe accounting for half of the total volume.


    Many paperboard manufacturers are developing specific types of material with barrier coatings to meet this growing demand. In terms of sustainability, there is a continuing trend of replacing solvent-based coatings with water-based coatings to reduce emissions of volatile organic compounds (VOCs).


    At the same time, the use of biopolymers will impact the market for barrier coatings that employ fossil-based polymers, but there is still significant commercialization work to place them in the mass market.


    Wax barrier coatings are giving way to hydrogenated tallow diglyceride, which is commercially available.


    In general, barrier coating technologies for paperboard packaging are providing greater efficiency and savings in processes and reduction of material consumption.
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      Source: WPO Awards

    


    PREMIUM SOLUTIONS


    The need for brand owners to increase product shelf appeal has led to continuous changes and improvements in printing technologies among converters. More colors and a wider range of finishing materials are needed to satisfy the demands of the consumer products industry, encouraging a shift in favor of paperboard packaging, as they allow sophisticated printing and finishing.
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      Source: WPO Awards
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      The Shining Moonlight. The mooncake or lunar cake, traditionally consumed during the Mid-Autumn Festival in China, received a lantern-shaped package, which is a symbol of fertility and a brilliant life. The color red represents good fortune and happiness and the gold color means prosperity. The packaging adds value to the product, with refinement in printing, in addition to being environmentally friendly, as it is produced with recycled paper and can be reused and recycled. It is produced by SCG Packaging Public Company Limited and won the World Packaging Awards 2020 in the Luxury category
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    There is already a growing demand for paperboard grades for application in premium confectionery, hard alcohol, and cosmetic packaging. A fundamental requirement is to have grades that can be optimized for printing technologies used in the sophistication of packaging. This includes gravure printing system and special finishing solutions, such as embossing and holographic films.


    Premium paperboard are generally produced with virgin fibers in order to further improve the performance and aesthetics of the packaging, such as brightness and tactile feel.


    Recent releases of premium paperboard include:


    ● MetsäBoard Prime FBB


    ● WestRock Crescendo C1S / C2S


    ● BillerudKorsnäs White


    ● Stora Enso Performa Brilliance


    Brand owners are demanding special inks and coatings, including glossy and matte printing, as well as sensory coatings. There are also solutions such as color change, reticulated and aromatic coatings. Uncoated paperboard is also gaining popularity among users who prefer a more natural look.
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      Source: Negative Space from Pexels

    


    E-COMMERCE


    Paperboard packaging - mainly in micro-corrugated format - is already widely used in e-commerce. The expansion of e-commerce is driving investment in more structured packaging design and better paperboard options to provide the necessary protection for increased handling in the distribution chain.


    New e-commerce business models are opening up potential space for specific carton packaging designs. Among them, we can name new formats for ready-to-eat kits, especially in the United States; clubs of petfood subscriptions; trade of electronic products and particularly smartphone manufacturers.


    PAPER PACKAGING


    The total production of paper bags and kraft packaging will reach 20.7 million tons in 2023, growing on average 2.9% per year in the next five years. This percentage contrasts with a growth rate of just under 4% in the previous five-year period. The total market value, according to a study by Smithers, will be just over US$ 19 billion for paper mills and US$ 50.9 billion for converters.


    This market, which includes all flexible paper packaging, is relatively fragmented. In 2017, there were more than 300 manufacturers of paper bags and kraft packaging worldwide, with the top 20 producers representing less than 30% of the total volume.
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      Source: FuturePack

    


    In 2017, 89% of the market in volume was kraft paper or unbleached bags, with bleached products accounting for 11%. Demand for bleached papers is expected to continue to grow above the market average, gradually increasing its market share from 11.3% in 2017 to almost 12% by 2023 in terms of volume.


    The growing demand for more sophisticated finishes in these packages will drive above-average growth in coated products, with their share increasing from 17% in 2017 to 20% in 2023.


    THE PREMIUMIZATION OF KRAFT PACKAGING


    Several leading consumer product brands have adapted their packaging formats to capitalize on the look of kraft papers, giving their products a “natural” or “earthy” feel. This is quite evident in the category of shopping bags -which can present an environmentally favorable image for a brand - and increasingly in primary packaging for dry and personal care products.


    Electronic commerce also contributes to the premiumization of kraft packaging. The arrival of new, high-yield digital printing systems is helping this trend, with its ability to print high-quality images, in short runs, for customized packaging.
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      Source: Photo by Customerbox on Unsplash
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      Source: WPO Awards
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      Sundae premium Cuckoo. is presented in a package made of environmentally friendly materials with a soft-touch finish. Not only is the cup made of bio-coated paper, but also the paper cap and seal, making the packaging entirely compostable. The packaging is produced by Cardbox Packaging Wolfsberg GMBH, from Austria, and won the World Packaging Awards 2020 in the Food category
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      Source: Slatesf
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      Cat Person. It is a new brand that celebrates the special relationship we have with our feline friends. The customer makes a monthly subscription and receives the packaging for their kitten’s food at home. Each box turns into a playground for kittens to have fun


      [image: ]

    







    1.2 TRENDS


    Assunta Napolitano Camilo


    A trend is something that makes someone follow a certain path or act in a certain way. It is a predisposition, an inclination. It goes beyond a wave of consumption or fashion. By observing what is valued by consumers, we can outline scenarios and possibilities.


    Megatrends change the way we consume and produce packaging. Therefore, understanding the megatrends is something important in the strategies to attract consumers.


    Large cultural, political, and geographic movements and large global disasters represent what can change consumer megatrends. Other trends may change affected by regional or smaller movements.


    Packaging, consequently, is directly affected. By observing types of packaging, we can confirm which are the main concerns of consumers and, if there is any change in progress, take the steps to follow it. Some changes in habits can directly affect packaging concepts.


    Consumer megatrends have been the same for almost two decades and


    include:


    ● Convenience;


    ● Sophistication (style, diversity);


    ● Safety (technology and quality);


    ● Health;


    ● Sustainability (ethics).


    The major change that the historical pandemic of 2020 brought was the order of importance among the top five megatrends. Health has been a priority for people, however, for the consumer and packaging industries, sustainability has become vital. In sequence, the safety concern has also grown. Convenience and practicality are still very observed and, of course, we will always seek the beautiful, special, glamorous packaging among the possibilities offered to us.


    We have experienced an unprecedented pandemic, which brought a whirlwind of emotions. We feel indignation, paralysis, and lack of perspective. The consumer trends that are expected to remain in the near future are directly related to the collective emotional. We have experienced fear of losing health, life, friends, family, money, status, the environment, our jobs, our homes, and the possibilities to travel and dream.


    Consumers, now wearing masks, are more concerned about their health. When grocery shopping, they are aware of the expiration date of the products, seals, nutritional tables, and even if the packaging material protects the product and it is easy to sanitize.


    Below you can see the trends order in most markets:


    ● Health;


    ● Sustainability (ethics);


    ● Safety (technology and quality);


    ● Convenience;


    ● Sophistication (style, diversity).


    Obviously, each segment, region, age group, social stratum and positioning, and type of use/consumption of the product will define which trend should be best observed and met. Understanding what goes on in the consumer; subconscious at the time of the purchase decision, whether at a physical or virtual store, is extremely important when defining the concept of a type of packaging, attributes, and details that it can offer to the consumer.


    Offering products that meet the ethical needs of consumers and the highest possible degree of satisfaction is a major challenge for manufacturers. There is fierce competition to balance sustainability, profitability, and consumer demands.


    Providing answers today about the future, trends such as healthy, safe and sustainable foods are established, and sustainability is taking on a new dimension in the food industry.
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      Photo: FuturePack
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      Packaging with positive messages
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    Regarding packaging, brand owners are committed to reducing packaging, combating food waste and ensuring food safety. It is imperative to consider these pillars in packaging development.


    HEALTHY QUESTION


    The coronavirus crisis also caused a pandemic of stress. Millions of people have been confined at home, jobs have been lost, uncertainties about the future and the fear of getting sick have emerged — and all of that raised anxiety levels.


    Amid the uncertainties brought by the new coronavirus, mental and emotional health care emerges as a necessity and this is reflected in the search for psychological care over the internet, something that has increased worldwide.


    In Brazil, the Federal Council of Psychology (CFP, in its Portuguese acronym) registered, between March and April 2020, 51,747 new requests for care. During the pandemic, there have been 39,510 new registrations of professionals for online care. The Brazilian Psychiatric Association (ABP, in its Portuguese acronym) reported that in a survey conducted among its associates, in the same period, 67.8% of professionals answered that they saw new patients after the beginning of the pandemic, people who had never presented psychiatric symptoms before. As the stress levels have increased, people suffering from anxiety have been seeking balance through meditation apps. Many Brazilians have joined the trend.


    The relationship between health and sustainability is related to purpose and values. These two megatrends are more present among younger groups and classes C, B and A, both genders, and in the richest regions.


    Consumers; purchase habits have changed and we can observe that in the supermarkets. People have been reading the labels to know not only the expiration date but to understand if the product has certificates of origin. Clear, easy-to-understand labels highlight the product at the point of sale.


    As the population is more concerned about their health and of those who they care about, labels should bring nutritional information and alert on allergic ingredients quite clearly, as well as inform about barriers that ensure the preservation of nutrients. Transparency can come together to support the purchase decision, as it shows the product and reassures consumers. We have also noticed the search for healthy products and that at the same time are indulgent. May they have an excellent presentation.


    England was the first country to guide companies to use red, yellow, and green to identify the main ingredients of the products. Red identifies the ingredients that require caution because they are above what is recommended. Yellow distinguishes ingredients that deserve attention because they are on the edge. Green points to the ingredients at appropriate levels. This labeling has become famous and recognized as the of packaging.
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      This labeling became known as the packaging lighthouse
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    In Ecuador, the government, aware of its health costs, passed a law that requires all products marketed in the country to report at least the percentage of three ingredients: sugar, fat, and salt. In addition to the percentage, the items must be minimal in size and be on a colored background (red, yellow, and green) according to the health requirements.


    Ecuador took the lead in Latin America by determining that their packaging used the red, yellow, and green guidance and showed that this is possible. Even imported products have this identification.


    In the beginning, there was a migration of the consumption of dairy products to juices, since the population noticed the percentage of fats in this group. Of course, only informing the content without clarifying the importance and relevance of each ingredient in the product’s composition represents a gap that can be occupied incorrectly.


    In any case, the initiative of the Ecuadorian government is fantastic and demonstrates that it is always possible to use packaging as an outlet for education and information.


    In Ecuador, all chocolate brands follow the food labeling pattern by informing through colors whether sugar, salt, and fat content is above, below, or at normal levels.


    In Brasil, the new nutrition labeling was approved by Anvisa (Agência Nacional de Vigilância Sanitária) in 2020. Its regulation determines also the level of sugar, sodium and saturated fat.


    New stores of the so-called natural or healthy products are gaining the streets, malls, and many clicks in the virtuais stores. Healthy products are also present on supermarket shelves. The appreciation of organic products and, more recently, biodynamic products, is remarkable. Even Nestlé’s classic Ninho™ already has a vegetal and organic version.
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      Organic and vegetal version of Ninho for who is looking for healthiness
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    The market for improved or functional foods has grown worldwide due to consumer concern and awareness about health and wellbeing. As a global trend, this search involves a greater depth of knowledge for good products and serious companies that show their commitment to equally serious and important attitudes.


    The growth of new consumer groups, such as vegans, which call for packaging with clear information, is remarkable. In several countries, legislation is advancing and requiring companies to declare, in a very clear and simple way, for example, the levels of sodium, sugar, and fat of the product.


    We have seen the growth of vegan or vegetarian products as an alternative to red meat. Animal-based ingredients are also a concern in the personal hygiene products sector.
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      Vegetal Hamburgers: the new face of the meat for vegans
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    Oat, rice, and almond milk, as well as lactose-free products, are already sold in smaller supermarkets.


    All these products have or should have packaging that evidences health concerns through colors, shapes, design, and materials. The product calls for a harmonic set.


    Organic products have always had the preference of most of the population. With the promise of certified origin, sometimes organic products are not appealing depending on the prices. High prices, depending on the scale, do not allow thegrowth of the sector.


    As the population concerned about health has been investing and buying, the equation has changed, and organic products have become more accessible.
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      In the first half of 2020, the sale of organic products grew more than 50%
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    The increased demand for organic and biodynamic products is observed worldwide. In Brazil, according to the Association for the Promotion of Organics (Organis), in the first half of 2020, the sale of organic products grew more than 50%.


    The growth of organic products in Germany and the Nordic countries (Denmark, Sweden, Norway, and Finland) is impressive. In those markets, supermarket chains sell exclusively organic products, or at most natural, such as Denis, Bio Basic and ALNATURA™.


    ALNATURA™ opened large stores in Munich, Düsseldorf, and other cities. Bio Bio™ is a great German reference in the segment of organics. Its packaging has a classic design, in colors, materials, and concepts related to the proposal.


    Renowned brands, like OGO™ and ARLA™ from Denmark, and various product lines, including Naturalia, from France, continue to present sustained growth.
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      Products that promise immunity
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    SAFETY QUESTION


    The safety megatrend has unfolded in food, something that is increasingly tied to health. Both have grown in importance for consumers everywhere and among different ethnicities, gender, and age groups.
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