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Unleashing sustainable and healthy diets


Food affects every aspect of our life: from health and longevity, well-being, to the condition 
 and state of environmental resources, socio-economic development, culture and social stability. 


Today, we face the major challenge of resetting food systems from farm to fork, as they are 
 currently failing to provide adequate and equitable food for all, while posing an unsustainable 
 burden on ecosystems and natural resources. Health and the environment need to be considered 
 together when addressing food systems from farm to fork.


More than five years since the global commitment to the 2030 Agenda for Sustainable Development, 
 690  million  people  lack  sufficient  food  (1)  and  economic  projections  suggest  that  the  COVID-19 
 pandemic may add an additional 83 to 132 million people to the ranks of the undernourished, as the 
 outbreak has exacerbated the global food flaws and insufficiencies, impacting the most vulnerable 
 populations. Meanwhile, 1.3 billion tons of food are wasted globally each year (2), utilizing 38% of total 
 energy consumption in the global food system (3). Child and adult overweight and obesity are increasing 
 in almost all countries, and on a global level the cost of a healthy diet is 60% higher than the cost of a 
 nutrient adequate diet, and almost 5 times the cost of an energy sufficient diet. High-income countries 
 have the highest affordability figures of the healthy diets. Affordability is compromised especially in 
 low-  and  middle-income  countries,  due  to  low  productivity,  insufficient  diversification  towards  the 
 production of horticultural products, legumes, small-scale fisheries, aquaculture, livestock and other 
 nutritious food products, pre- and post-harvest losses, fiscal and trade policies. Reducing the cost of 
 nutritious foods and increasing the affordability of healthy diets start with a reorientation of agricultural 
 priorities towards more nutrition-sensitive food and agricultural production (1).


In  addition,  unhealthy  diets  come  with  additional  health  costs.  Imbalanced  diets,  defined  as 
 those providing excessive energy intake, low in fruits and vegetables, high in saturated fats, 
 refined grains, sugar, salt, and red and processed meat, represent one of the greatest health 
 global burdens (4), and diet-related cardiovascular diseases, cancer, and type 2 diabetes have 
 a strong impact on well-being and quality of life, and require costly treatment. If the present 
 food consumption patterns continue, diet-related costs due to mortality and non-communicable 
 diseases  (NCDs)  are  projected  to  exceed  USD  1.3  trillion  per  year  by  2030,  while  the  cost  of 
 greenhouse gas emissions is estimated to reach more than USD 1.7 trillion per year by 2030 
 (5).  Feeding  the  global  population  currently  accounts  for  21-37%  of  total  net  anthropogenic 
 greenhouse  gas  (GHG)  emissions  (6)  and  including  more  plant-based  foods  can  help  mitigate 
 climate change. Food production is also responsible for 70% of freshwater withdrawals. Globally, 
 this accentuates the vulnerability of 1.2 billion people who live in irrigated or rainfed areas 
 affected by severe water shortages (2).


Food consumption patterns have been recognized as a powerful lever to reverse these trends, 
 to improve health, well-being, and longevity, and reduce disability and premature deaths, while 
 remaining within the Earth’s safe operating space. Recent studies have shown that healthy and 
 sustainable diets can reduce wildlife loss by up to 46%, premature deaths by at least 20%, and 
 food related GHG emissions by at least 30% (7). Sustainable diets can accelerate the achievement 
 of poverty reduction and social inclusion; increasing fairness and equality; ensuring education 
 and health care for all; fostering biodiversity conservation, water security, and climate change 
 adaptation and mitigation are all embodied in the 2030 Agenda for Sustainable Development, 
 adopted by all UN member states in 2015, and in the 17 Sustainable Development Goals (SDGs). 


The 2021 UN Food Systems Summit will be convened to raise global awareness and achieve 
 global commitments to transform our food systems to deliver healthy, safe, and affordable diets 
 for everyone, everywhere and at all times. 


In this context, the Double Health and Climate 
 Pyramid, also referred to as the new Double 
 Pyramid, is introduced to unleash the power 
 of sustainable and healthy diets, by providing 
 a tool to inform food choices. The new 
 Double Pyramid also aims to bridge global 
 dietary recommendations and local contexts 
 by celebrating the richness and diversity of 
 dietary traditions and cultures across the globe, 
 leveraging synergies between culture, food and 
 education for sustainable development. In this 
 release, seven Cultural Double Pyramids are 


proposed to embrace the multiple versions of sustainable and healthy diets, and to show that 
 these can be pursued in a way that is accessible, affordable, safe, equitable and culturally 
 acceptable.  These  prototypes  are  a  first  experimental  exercise  to  capture  the  diversity  of 
 sustainable diets, and we welcome feedbacks to improve the models in future releases, which 
 will include new regions. 


By providing immediate and clear information, the new Double Pyramid provides citizens with 
 tools to make healthy and sustainable food choices, leverage synergies between food education 
 and culture, and facilitate food environments that encourage the adoption of sustainable diets. 


The new Double Pyramid stresses how sustainably produced, high-quality nutrient-dense foods 
 must be accessible and affordable for all. It recognizes the role of farmers and fishers in fostering 
 change in global food systems, as custodians of valuable traditional and indigenous knowledge, 
 and the support they require to ensure access to land, markets, seeds and technology, to 
 guarantee food sovereignty, increase productivity and resilience against external shocks, 
 while preserving biodiversity and ecosystems. Furthermore, it underscores the key role of food 
 businesses in aligning their strategies and operations with the SDGs and the Paris Agreement. 


With the G20 Summit and key global events including COP26 and the UN Food Systems Summit 
 set  to  take  place,  2021  will  be  critical  to  raise  the  profile  of  sustainable  food  systems. The 
 promotion of a sustainable diet through the new Double Pyramid is inspired by the concept of 


“One Health” (8), where human, animal, and environmental health are interconnected. This 
 paradigm requires multidisciplinary approaches to solve complex problems to improve health 
 and society and safeguard natural resources (9). 



FOOD AFFECTS EVERY ASPECT OF OUR LIFE. 



HEALTH AND THE ENVIRONMENT  NEED TO BE CONSIDERED 



TOGETHER WHEN ADDRESSING  FOOD SYSTEMS 



FROM FARM TO FORK
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Connecting Food and Health: 



the Health Pyramid 


Lifestyle changes for health promotion are urgently needed, given the epidemic of overweight 
 and its health consequences in most countries. Food choices are the most important factor 
 undermining health and well-being, leading to 9.1 million premature deaths from cardiovascular 
 diseases worldwide every year, which account for as much as 50% of all cardiovascular deaths. 


This picture highlights the optimization of dietary patterns as a powerful tool to subdue the burden 
 of heart diseases globally and, more generally, to reduce the impact of non-communicable diseases 
 on  the  population’s  health  (10). A healthy diet - focused on fruit, vegetables, nuts, legumes, 
 whole grains, fish and non-tropical vegetable oil - can, in fact, prevent both malnutrition and 
 non-communicable diseases.


In recent decades, awareness of the diet/heart relationship has spread among scientists as 
 thousands of scientific publications on this topic have been produced. Moreover, already at the 
 beginning of the century, the WHO and FAO organized a Joint Expert Consultation on Diet, Nutrition 
 and the Prevention of Chronic Diseases, whereby governments, international agencies and 
 concerned partners in the public and private sectors were exhorted to implement more effective 
 strategies to deal with the increasing public health challenges related to diet and health (11). 


However, looking at the trends in dietary habits, the picture is not as reassuring as one would have 
 expected given the robustness of the available evidence on the dietary prevention of cardiovascular 
 diseases and the relevant recommendations issued by authoritative international bodies. In fact, 
 in recent years a mismatch has occurred between increased knowledge on the health-improving 
 potential of diets and the relatively modest risk modification achieved among the population (10).


Faced with this worrying scenario, there is urgent need for an appropriate strategy to increase 
people’s  awareness  of  the  relationship  between  specific  food  choices  and  health  and  to 
facilitate the educational role of health professionals on this issue, particularly in the primary 
health care context. A useful communication tool to facilitate the implementation of healthy dietary 
habits is represented by the Health Pyramid. This aims to be a clear and effective communicative 
instrument which conveys the message about making appropriate food choices for health 
promotion through a model that gives intuitive and clear recommendations on the frequency 
of consumption. In fact, foods are grouped on the basis of nutritional similarities and placed in 
one of the layers into which the pyramid is split in ascending order, according to the recommended 
consumption appropriate to their impact on health. 
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Connecting Food 



and the Environment: 



the Climate Pyramid 


The inextricable relationship between global food systems and the health of natural 
 ecosystems is clear.  Feeding  the  global  population  currently  accounts  for  21-37%  of  total  net 
 anthropogenic  GHG  emissions  (6),  70%  of  freshwater  withdrawals  (2),  soil  degradation  (12-14), 
 nutrients depletion (6), deforestation and loss of natural ecosystems and biodiversity (15-17). On 
 the other hand, food systems, especially agriculture, are among the sectors most damaged by 
 the effects of environmental degradation and climate change (6). Changes in rainfall patterns, the 
 increasing frequency and intensity of droughts and other extreme events have adversely impacted 
 the functioning of terrestrial ecosystems, contributing to desertification and land degradation in 
 many regions (6,18), and are consequently impacting current and future agricultural productivity 
 (19) and food security. To close the loop, transforming food systems is among the most effective 
 solutions to restore natural ecosystems and mitigate and adapt to climate change, through 
 more sustainable agricultural practices, the transition to healthier and more sustainable diets, 
 and the reduction of food loss and waste (6, 20, 21). It is therefore critical to restore food systems 
 from farm to fork, making this a core climate change strategy to achieve the SDGs (6, 18, 22-25).


In this context, measuring and assessing the impacts of food systems and related products 
 on the environment and climate becomes crucial. Among the existing approaches, Life Cycle 
 Assessment (LCA) has been widely used by academics, companies, and policy makers to assess 
 the environmental impacts of anthropogenic production systems, including food systems. This 
 approach considers the entire life cycle of a product, from raw material production to its end of life. 


One of the indicators calculated with the LCA is the carbon footprint. This indicator represents 
 the climate-related impacts associated with the production of a commodity or a service 
 throughout its entire life cycle, and it is expressed in terms of carbon dioxide equivalent 
 emissions (kg CO2 eq.)1. This indicator is characterized by a rigorous and unique method defined 
 by the Intergovernmental Panel on Climate Change (IPCC) about 30 years ago (26) and it is usually 
 included in every environmental impact analysis or study.


Given the consolidated method and the critical role of the food system in climate change, the 
 carbon footprint is also one of the most used indicators to assess the environmental impacts 
 of  food  systems  (22).  Its  widespread  application  provides  a  vast  amount  of  literature  and  data 


covering a wide spectrum of food items and related production systems, both from academia and 
 the private sector. Additionally, this indicator is relevant for informing policymaking, especially in 
 the context of climate mitigation and decarbonization pathways, such as those advocated by the 
 Green Deal (27) and Farm to Fork Strategy (28) of the European Union, which promotes the LCA as 
 a tool to support policy decisions and promote environmental sustainability in the region through 
 the Product and Organisation Environmental Footprint (29).


The 2021 Climate Pyramid sheds the light on the carbon footprint of food. The use of one, clear, 
 and widely used indicator fits the purpose of the Double Pyramid since it maximizes readability, 
 comparison with the Health Pyramid, the wider audience’s understanding of the difference between 
 the highlighted food groups, and the consequent support in daily food choices. The adoption of the 
 carbon footprint is the first step on this journey, future research directions include the use of other 
 indicators representing other pressing environmental impacts of food systems (30, 31). 


      


1. The calculation is made considering the emissions of all greenhouse gases, the extent of which is determined by two 
variables: the amount emitted and its impact factor in terms of Global Warming Potential (GWP). In fact, the emissions are 
converted to a value of CO2 equivalent, as if only CO2 were emitted by the system, through fixed parameters defined by the 
IPCC.
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THE IMPORTANCE OF FOOD CULTURE 


Marino Niola


Food is the sustainable energy of history, as well as the engine of culture. The principal stages of human 
 evolution are linked to food, from the invention of ceramics to the application of biotechnologies, starting 
 from the mother of all transformations, cooking, which marks the transition from nature to culture. If you 
 think about it, civilization itself is a kind of cuisine. Because it tears humans away from their original raw 
 and naked state and transforms them, turning them into “cultivated” beings. It is no coincidence that the 
 words culture and cultivate have the same origin. And humans began to distinguish themselves from other 
 animals from the moment they stopped eating nature and started to cook. Perhaps showing that homo 
 sapiens and homo edens are the same person. And its story begins with the human discovery of fire, the 
 basic requirement of every kitchen and the trigger for that anthropological mutation that distances both 
 humans and food from their original raw and naked state. At the same time as humans began to produce fire, 
 fire began to produce humans. By cooking their food, humans are also transforming themselves according to 
 rules that establish the languages and identities of food. What to eat, what not to eat, how much, when, how, 
 with whom. And also, types of cooking, the succession of courses, religious taboos, table manners, dietary 
 precepts.  Rules  and  customs  that  transform  nutrition  into  flavor,  exchange,  memory,  narration,  sharing. 


That is, into a cultural asset, both material and immaterial. In short, if food is the most universally human 
 language, every kitchen is the mirror of a society. Which is why, from the time of the primitive skewer to the 
 era of the induction plate, different cultures are identified by what they eat. And knowing one's food culture 
 and that of others is an educational tool that reduces distances, mistrust and differences. It makes diversity 
 less fearful and identities more welcoming. Our future therefore depends on the use we make of food. Not 
 only to survive, but above all to live long and healthy lives. In addition to being at peace with ourselves, with 
 others and with the environment. And to meet this challenge, we need to redefine our food values. With a 
 new culture and a new scale of individual and above all collective measures. A scale of values founded on 
 sustainability and conviviality. It is no coincidence that the Spanish comer comes from cum edere, i.e. to eat 
 together. And that, according to many linguists, the word educate comes from edere, to eat, as if to say that 
 education is a process of cultural metabolization.


This is why promoting the culture of food is one of the great challenges of politics, training and 
 information. To give the right, far-sighted answers to the thirst for knowledge which has become the 
 dominant thought of our time. Which has made food both a passion and an obsession. Swinging between 
 food mania and food phobia, ethics and dietetics. But also the raw material of a new idea of development 
 and security, ecology and economy, fairness and happiness, health and pleasure. The great themes of 
 today: quality of life, protecting the environment, respecting the living, safeguarding biodiversity, animal 
 bioethics, protecting short supply chains, enhancing identities and communities, require a sensitivity to 
 food, and the right food choices to be made. 


In this sense, the Mediterranean diet - which UNESCO included in the intangible heritage list in 2010 and 
 which FAO proposed as a more sustainable lifestyle - is perhaps the very image of tomorrow's food: good, 
 democratic, seasonal, convivial and supportive. But there are other traditional food systems in the world 
 that are healthy, sustainable and validated by history. Behind every food, every flavor, there is a social and 
 personal story that comes from afar. From the skill of the artisans, peasant wisdom, the creativity of women, 
 forced to make a virtue of necessity, transforming scarcity into goodness. What makes the great material and 
 intangible heritage of food around the world extraordinary is the ancient intertwining of culture and measure 
 that they express. Where measure indicates a kind of golden balance that regulates social and environmental 
 relations. A “fair” algorithm. As indicated by the Italian word cibo (food), derived from the Greek kebos, which 


was the instrument used to calculate the right amount of food. That sense of measure that has been forgotten 
 at a time of consumerist bulimia. When the idea of infinite development has produced bodies in its image and 
 likeness. Obese on the one hand and underweight on the other. Both malnourished, either by too much or too 
 little food. Because even today humanity remains divided in two. Between those who have more hunger than 
 food and those who have more food than hunger. Between those trying to eat and those trying not to eat.


This is why studying, archiving, protecting and enhancing the food heritage of the various culinary 
regions is necessary and fundamental to answer the new questions of today. This is precisely the great 
cultural emergency of the planet. To recognize and popularize the extraordinary richness of food and cultural 
biodiversity, the deposits of “green oil” that are the pride and wealth of every country, and to transform cooking 
into a grand rehearsal for humanity in the future. 
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THE MEDITERRANEAN DIET  TO BUILD THE FUTURE


Elisabetta Moro


Tradition is the gastronomic laboratory of history. And it brings the legacy of the past and the expectations of 
 the future together into the present. This is why it is a fundamental key to building a greener, more supportive 
 and happier tomorrow. But what does tradition at the table really mean? It is certainly not about immobilizing or 
 embalming the past, if anything it is a continuous flow of ideas, transformations, acquisitions, contaminations 
 and values that support each other and reinforce that reassuring sense of “feeling at home”. In the case of Italian 
 cuisine, this historical stratification has its roots in the distant past and in particular in that cultural matrix that 
 is the Mediterranean diet. With its symbolic foods: cereals, olive oil and wine. The fundamental elements of a 
 nutritional model exemplified since the nineties by the food pyramid, which emanates directly from the studies 
 conducted by Ancel and Margaret Keys, the most important nutrition scientists of the twentieth century, as well 
 as the international team of researchers of the Seven Countries Study. The study that first demonstrated the 
 effectiveness of the Mediterranean lifestyle.


My ten-year research on the history and anthropology of the Mediterranean Diet, and Italian food in particular, 
 revealed that the role of tradition was very important to these scientists since the 1940s. Because they were 
 perfectly aware of the fact that nutrition is never just about biology, it is always a cultural act. And that in 
 the folds of this cultural heritage lies a series of secrets, tricks, associations, rules that have been laid down 
 over time and have validated the empirical experience, turning into a philosophy of life and a recipe for health. 


Because in traditional customs we find a way to enhance the seasonality of agricultural products through a wide 
 repertoire of recipes that ensures we can always serve new and varied dishes. Furthermore, local cultures have 
 spontaneously enhanced biodiversity, appreciating the fact that different cultivars of the same plant enrich 
 flavors and increase the pleasure of eating. And even hunting and fishing for centuries have been carried out 
 with foresight to allow the species to reproduce. Last but not least, Mediterranean food culture has internalized 
 the Hippocratic health lesson of “making food your medicine and medicine your food”. It is no coincidence that 
 the Mediterranean diet has been endorsed by major international agencies, including the WHO, FAO and UNESCO, 
 which ten years ago included it in the prestigious list of the Intangible Cultural Heritage of Humanity. And today it 
 encompasses a range of knowledge that can also be used to deal with new European challenges. Because never 
 as in this historical moment can Italy's economic recovery and eco-sustainable development find the synthesis of 
 new territorial policies in an international symbol like the Mediterranean Diet. 


For the Greeks, diaìta, the origin of our word diet, was a philosophy, a mentality, a holistic lifestyle. In the words 
 of Leopardi, it was a way of “poetically inhabiting the earth”. In short, a complex concept full of meanings that 
 lends itself to a contemporary interpretation. Because this healthy, convivial, ecologically virtuous and supportive 
 lifestyle can be an inspiration to many good practices of the future. Because if what the Keys said is true, that 


“the Mediterranean diet is a natural stroke of luck”, then this fortune must be shared to create a healthier, more 
 cohesive and supportive world. 


Find out more: Moro E.-Niola M., I segreti della dieta mediterranea. Mangiare bene e stare bene/Secrets of 
Mediterranean Diet. Eat Well and Stay Well, Bologna, Il Mulino, 2020.
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TOWARDS HEALTHY AND SUSTAINABLE DIETS: 



FACTORS INFLUENCING INDIVIDUAL FOOD  CHOICES


Pin-Jane Chen 


Global food systems present a complex and multi-faceted set of challenges from farm to fork. However, 
 improving food choices at individual level can be a crucial and practical solution (21). According to the Food 
 and  Agriculture  Organization  (32),  sustainable  healthy  diets  are  dietary  patterns  that  promote  all  dimensions 
 of an individual’s health and wellbeing. They have low environmental pressure and impact; are accessible, 
 affordable, safe, and equitable; and are culturally acceptable. In line with this statement, the Double Health and 
 Climate Pyramid serves as a guideline for daily food choices in enhancing people’s awareness and enriching their 
 knowledge about the impacts of food choices to encourage dietary patterns that are healthy for humans and more 
 sustainable for the planet. Nevertheless, behind the food choice, one cannot overlook the factors influencing our 
 decision-making process when choosing foods. It is important to understand what those factors are in order to 
 effectively adopt measures and take actions to achieve healthy and sustainable food choices.


Individual food choices evolved according to changes in the natural environment, biological basis, physical 
 need, lifestyle, and the development of technology  (33).  As  an  example,  biologically,  the  evolution  of  human 
 beings results in an expanding brain, a shrinking large intestine, and lengthening small intestine, have paralleled 
 the increase of nutritionally dense foods in the habitual diet (34). Biological features such as the innate senses 
 of taste, olfaction and texture influence food choices as well as how efficiently we digest foods (35). Especially, 
 the evolved taste abilities are for identifying nutrients for people living with food insecurity, while for people who 
 have easy access to tasty, energy-dense foods, sensitivities for sugary, salty and fatty nutrient-poor foods may 
 contribute to having overnutrition-related diseases (e.g., obesity and diabetes) (36). Generally, the interaction 
 between individuals’ food and the food environments is influenced by a liking for sweet taste, and the capacity to 
 detect bitter influence, with greater bitter taste sensitivity being linked to lower liking of vegetables, along with 
 higher liking of sweet foods (37).


Development  of  the  ability  to  cook  (e.g.,  to  use  tools  and  control  fire)  increases  the  variety  of  food  choices. 


However,  the  shift  to  intensive  agriculture  since  the  Neolithic  revolution  (e.g.,  relying  on  a  few  domesticated 
 plants) largely narrowed the variability of food intake, thus reducing some nutritional qualities of the diet (34). 


Urbanization and the industrialization of the food system in recent decades has resulted in a nutritional transition 
 involving a further reduction in the variety of foods, limiting people’s food choice, owing to the massive production 
 of ultra-processed, high-density foods, especially with added sugar and fats (34). In recent years, research has 
 therefore addressed the factors affecting food choices, suggesting healthier and more sustainable options (38):


1. Food-related features: Food-internal factors, such as nutritional properties and the health value  (e.g., 
 absence  of  contaminants)  of  food  are  important  in  determining  choices  (39).  As  Food-external  factors, 
 information based on nutrition facts, sustainability labels, and organic identity have proved to be important 
 drivers (40). Moreover, certification of origin and food miles, recycling packaging, as well as indications of local, 
 traditional, ethic, and environmentally friendly products, also affect food choices (41). Social interaction is also 
 an important food-external factor for making decisions about food (42). For instance, studies have found that 
 eating in the company of other people affects the types and amounts of foods eaten. People who eat alone 
 are less likely to prepare boiled vegetables and salads than when they cook for others. In addition, unless 
 they are involved in social networks, people show less willingness to change their diet and adapt to dietary 
 recommendations owing to less social support (e.g., unsuccessful weight loss in obesity management). The 
 final factor is the physical environment. The availability of healthy and sustainable food and the accessibility of 
 nutrition, the environment, supermarket, or local stores are critical for the choice (43).


2. Individual difference: Personal-state factors, such as psychological components, have impacts on healthier 
 and organic food choice. When personality such as “openness tochange” is low, health consciousness has a 
 positive effect on organic food identity, and thus indirectly influence intentional organic food behavior (44). 


Emotion, especially “fear”, has been shown to affect consumers’ purchasing decisions about organic meat (45). 


Motivation and intention are important factors contributing to the final food choice (44). Cognitive factors such 
 as belief, attitude, awareness, self-concept, and positive outcome expectation are influential on healthier and 
 more sustainable food choice (46). 


3. Society-related factors: Sociocultural context and cultural habits such as dietary restrictions may result in 
 increased of vegetable intake with the belief that consuming plant-based food could contribute to the well-being 
 of people and the environment (42). Income and food prices heavily affect whether consumers will choose healthier 
 and more sustainable food or not. Low-income households usually have less access to nutritious food due to 
 higher prices for food, including fruit and vegetables (47). Indeed, according to FAO (1), globally, the cost of a healthy 
 diet exceeds the international poverty line (established at USD 1.90 purchasing power parity per person per day), 
 resulting in unaffordable choices for more than 3 billion people in 2017 (1). While in high-income countries, healthy 
 diets including more fruit, vegetables, fish, and nuts, cost about USD 1.50 more per day than unhealthy diets with 
 processed foods, meats, and refined grains (48). However, the yearly cost of consuming healthy foods (USD 550 
 per  person)  is  considerably  lower  than  the  economic  costs  of  diet-related  non-communicable  diseases  (48). 


Finally, policy plays an essential role in making healthier and more sustainable food choices available. According 
 to a survey conducted in the European Union, the top three characteristics of sustainable food are “Nutritious 
 and healthy” (41%), “Little or no use of pesticides” 32%), “Affordability of food for all” (29%) (49). Thus, according 
 to FAO, policies that promote healthy and sustainable diets, such as the promotion of food environments, food 
 industry regulations, nutrition education, are urgently needed (1). Moreover, consumer-oriented policies such as 
 reducing poverty and income inequality, as well as the subsidization of nutritious food, are essential and basic to 
 make healthy and sustainable food an option to everyone (1). 


As a brief conclusion, with awareness and knowledge, clear and precise information, a supportive social 
environment, available and accessible healthy and sustainable food items, and the implementation of related 
policies, individuals have a great potential to achieve healthiness and environmental sustainability by choosing 
healthier and more sustainable foods.
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THE PATHWAY TOWARDS ACHIEVING 



SUSTAINABLE DIETS SHOULD ENCOMPASS  THE FIGHT AGAINST FOOD WASTE


Ludovica Principato


Food waste (FW), defined as “the decrease in the quantity or quality of food resulting from decisions and 
 actions by retailers, food service providers and consumers” (3), is undermining the achievement of the SDGs 
 from an environmental, social, and economic point of view. Indeed, food that is produced but ultimately wasted 
 causes GHG emissions (50) that contribute to climate change and, since we are already aware of the health-
 related effects of climate change, we can say that in some direct and indirect way, FW impacts on public 
 health too. Due to the significance of this phenomenon, its halving has been included among the 17 Sustainable 
 Development Goals of the UN’s 2030 Agenda, and specifically in target 12.3, which aims to: “halve per capita 
 global food waste at the retail and consumer levels and reduce food losses along production and supply chains” 


by 2030. In line with this, a group of leading scientists have stated that its reduction, along with a shift towards 
 plant-based diets and agriculture innovation, represents one of the top three goals that need to be achieved 
 to keep the food system within environmental limits (51). Moreover, another recent study (52) showed that one 
 of the pathways towards more sustainable diets should encompass the reduction of food waste. Indeed, in 
 this study researchers analyzed the environmental impacts of the current American diet and found that a shift 
 in diet composition (i.e. by reducing red meat and dairy consumption), combined with a reduction in caloric 
 intake and a 50% reduction in FW, can significantly lessen people’s dietary footprint. According to FAO (3), FW 
 could potentially affect food security and nutrition, given its effects on the four dimensions of food security: 


food availability, access, utilization, and stability. Indeed, a recent study (53) analyzed food waste under a food 
 security and nutritional perspective, highlighting that annual per capita food waste (65 kg per person per year) 
 can provide a healthy diet to one person for 18 days. Indeed it has been seen that, due to their perishability, 
 the foods that we waste the most are also those with the highest nutritional value (globally on average 25% 


of vegetables, 24% of cereals and 12% of fruit), therefore reducing FW can create win-win nutritional and 
 environmental effects.


As reported in several studies (3,54,55), Western countries are responsible for the majority of FW, and more 
 specifically  the  largest  portion  of  food  waste  occurs  among  consumers  (especially  in  the  home). This is 
 mainly due to behavioral reasons, such as incorrect practices, habits and/or attitudes in the management 
 and consumption of food (55-58). The Household Wasteful Behavior Framework (59), which shows how there 
 are several bad habits along the food management process that result in FW, is a useful tool that can be used 
 to gain a better understanding of the main factors, incorrect habits and behaviors that drive individuals to 
 waste food at home. To give a few examples, during the planning phase, behaviors like not planning meals or 
 not writing a shopping list before grocery shopping, result in FW. While shopping, people should beware of any 


“buy 2 get 1 free” marketing strategies that often make them buy more than they need. Before preparing food, 
 people should pay attention to correct food storage and food preparation, in order to avoid waste (like knowing 
 the difference between “best before” and “use by dates”, or improving their cooking skills to make delicious 
 meals with leftovers). Finally, when it comes to eating food, food preferences, food safety and freshness fears 
 pay a role in wasteful behaviors.


During the COVID-19 pandemic, due to movement restrictions and lockdowns, many households were forced to 
 go grocery shopping once or twice a week, thus resulting in better food management practices that ultimately 
 led to a reduction in FW. Indeed, some studies across the world highlight a positive behavior change among 
 individuals, like starting to implement weekly meal planning or drawing up a grocery list (59-63). According 
 to a study conducted in Italy (64), it seems that these changes have more markedly affected young people 
 who, according to previous research, are the consumers who usually waste the most. The hope is that these 
 positive behaviors will last over time.


Food wasted outside the home is the second source of FW during consumption (65,66). In this phase, FW can 
 occur during food preparation (Kitchen FW) or consumption (Client FW) (58,67). Recent studies have shown 
 that the main source of food wasted outside the home is represented by customers’ leftovers. This is mainly 
 due to food preferences, excessive portion sizes, ordering too much food, and not asking for a doggy bag (68), 
 therefore highlighting behavioral issues at this level too. 


To conclude, FW also affects the retail sector. Indeed, in the EU about 5% of total FW occurs at this level, 
 rising  to  13%  in  the  US.  Since  this  phase  influences  consumer  preferences  towards  food  in  several  ways, 
 retailers have been acknowledged to be a key stakeholder in the fight against the phenomenon (69,70). The 
 main causes that lead to FW at this level are: damaged packaging; over-stocking and over-preparing; high 
 aesthetic standards required by customers who, for instance, do not allow “ugly” but perfectly edible foods 
 (like a crooked carrot, or a bruised apple) to appear on the shelves (71).


Among the solutions that have been put forward to reduce FW, some rely on technologies and innovation, like 
 food sharing platforms which - thanks to digitalization - allow excess food to be shared for charity, either from 
 retail outlets, outside the home or from households (i.e. Plan Zeros in the UK) or for profit (i.e. TooGoodToGo 
 in Europe), or among peers (i.e. Olio in the UK). Others are starting to use blockchain technology to trace 
 surplus food in a transparent and safe way and donate it to people in need or at a lower price. The Italian 


“Spesa Sospesa” is worth mentioning in this respect. Launched during the pandemic, it uses the blockchain to 
 optimize stock management in food supply chains by (re)allocating excess production from various production 
 and distribution stages to the final stages of the supply chain, thus providing food aid to vulnerable people. 


At consumer level, the Chinese government recently launched an awareness-raising campaign called “Clean 
 Plate” with the aim of changing people’s attitudes towards food consumption and waste, while not forgetting 
 the food security issues that still affect the country.


Due to the importance and magnitude of the phenomenon, there must be a coordinated effort among the 
 different parts of society to tackle it. Indeed, governments should put forward mechanisms to measure 
 national FW and set specific targets and policies for reduction, and are urged to make FW part of climate 
 strategies under the Paris Agreement; public and private organizations should also measure their FW and 
 use unavoidable waste with a Circular Economy approach, for instance donating it to people in need. Finally, 
 individuals must shop carefully, store food correctly, reuse leftovers, and be more aware of the food they 
 waste at home and outside the home.


Among the interventions that seem to be more effective at consumer level, three have proven to significantly 
 modify food waste behavior: (i) interventions that changed the size or type of dishes in the hospitality sector 
 have proven to reduce FW by 57%; (ii) information campaigns, that can reduce FW by 28%; and (iii) changes 
 in nutritional guidelines for schools (72). This last intervention relates to healthy diets and waste reduction 
 strategies, indicating that diet reformulation in schools can reduce vegetable waste by up to 28%. 


In short, if we want to reduce FW, we need to keep individuals informed and engaged in educational activities 
and behavioral interventions that modify their habits, while improving their understanding of the systemic 
consequences of FW.
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2. METHODOLOGY


Since its inception, the Double Pyramid has been designed graphically 
 to show the relationship between health and the environmental impact of foods. 


The present study proposes a new Double Pyramid based on 
an evidence-based methodology to foster health and longevity, 
and its impact on the environment, and more specifically on climate change.
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Over the years, various organizations and research institutes - including the WHO (World Health 
 Organization), CIISCAM (Inter-University Centre for International Studies on Mediterranean Food 
 Cultures), and the Harvard School of Public Health - have developed communication systems based 
 on the image of the food pyramid (73-75). However, so far, the food pyramid has been built on the 
 basis of purely qualitative evaluations, without any reference to specific and quantitative markers 
 of the impact on health of each food. The present project aims to bridge this gap and provide an 
 evidence-based methodology for the development of the Health Pyramid.


Therefore, we have carried out a review of the literature, searching systematically in databases 
 of scientific articles for evidence linking the consumption of each food by the adult population 
 to health outcomes and, in particular, to the risk of cardiovascular diseases, which are the most 
 important cause of death and disability. Foods have been grouped according to their origin 
 (whether animal - meats, eggs, fish, dairy - or plant-based - cereals, legumes, vegetables, fruits, 
 nuts); in addition, the literature on the consumption of condiments and beverages has also been 
 reviewed. 


All papers dealing with the same foods have been evaluated for their relevance and methodological 
 rigour and, for those passing this scrutiny, results have been summarized utilizing established 
 statistical methods. Thereafter, all foods have been listed in ascending order according to their 
 relationship with the risk of cardiovascular diseases (myocardial infarction, stroke, sudden 
 death); this list has been employed to place each item at the different levels of the pyramid. When 
 available, data from the analysis of the association between the amount of food consumed and 
 the risk of cardiovascular events has been used to identify, for each of them, the quantity linked 
 with  the  best  impact  on  health.  This  is  particularly  useful  in  order  to  provide  specific  dietary 
 recommendations to the general population on the amount and the frequency of consumption for 
 each food.


The most common foods utilized worldwide have been clustered in 18 groups of items similar for 
 their nutritional features and their impact on health. These groups have been stratified in seven 
 layers on the basis of their association with the risk of cardiovascular diseases (table 1). 


The food groups associated with the highest beneficial impact on cardiovascular diseases and, 
 more  in  general,  on  health  -  placed  at  the  bottom  of  the  pyramid  in  the  first  layer  -  are  fruit, 
 vegetables, and wholegrain cereal foods. Since their consumption should be encouraged, two 



The Health Pyramid


Each food serving can be split and utilized on more daily or weekly occasions, or it can be reduced and replaced by an equivalent amount of 
 another food in the same group.


* The amount can vary in relation to the energy needs.  


^ It corresponds to one cup every two days or to one glass every day.


Beverages and Salt:


- Water: at least 2 liters per day;


- Coffee or tea: not more than 3 cups per day;


- Wine or beer: not more than 1-2 glasses of wine or 1 can of beer;


- Soft drinks: occasionally;


- Salt: 5 g per day (~1 teaspoon); to make the dishes more pleasant, spices, vinegar and aromatic herbs can be used. 


   Be aware of the salt content of processed or canned foods. 


Processed meat (i.e.: sausages, bacon, salami)  50 g


High Glycemic Index refined cereal foods or potatoes* 


Butter or cream, or hard margarine, or tropical oils*   20 g


Red meat (i.e.: beef, pork, lamb)   100 g


Cakes, pastries   100 g


Milk  250 ml^


Cheese (i.e.: Parmesan, Emmental, Cheddar, Roquefort)   * 50 g 


Eggs   2 eggs


Poultry  100 g


Yogurt
 Nuts 


Low Glycemic Index refined cereal foods *
 Legumes (i.e.: beans, lentils, chickpeas, peas)


Fish (i.e.: sardine, mackerel, cod, salmon, shellfish)


Fresh fruit (i.e.: apple, pear, and citrus fruit)


Wholegrain foods *
 OCCASIONALLY


NOT MORE THAN
 ONE SERVING/WEEK
 (for each food group)


NOT MORE THAN
 TWO SERVINGS/WEEK


TWO SERVINGS/DAY


(for each food group) 100 g wholegrain bread


or 80 g wholegrain pasta
 or 70 g wholegrain rice


or 50 g wholegrain breakfast cereals
 or 50 g wholegrain plain biscuits
 100 g white bread 


or 70 g refined rice 
 or 350 g potatoes 
 or 50 g plain biscuits


180 g fresh/frozen 
 or  80 g dry
 or 240 g canned
 NOT MORE THAN 


THREE SERVINGS /WEEK
 (for each food group)


FOUR SERVINGS /WEEK
 (for each food group)


180 g fresh or frozen
 80 g pasta 
 or 70g barley 
 or 70 g parboiled rice
 200 g


30 g
 25-40 g
 Non-tropical vegetable oils (i.e.: extra-virgin olive oil, 


sunflower oil, corn oil, soybean oil) or soft margarines*


ONE SERVING/DAY
 (for each food group)


Vegetables (i.e.: raw vegetables, green leafy, carrots)


200 g
 200 g
 Table 1.  FOOD GROUPS AND ITEMS, LAYERED ON THE BASIS OF THEIR ASSOCIATION 


WITH THE RISK OF CARDIOVASCULAR DISEASES


RECOMMENDED CONSUMPTION FOOD ITEMS SERVING SIZE
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 servings daily are recommended for each of them (76,77). Moving up to the second layer, there are 


food groups for which regular consumption should be encouraged but without exceeding one daily 
 serving for each of them: refined cereal foods with a low Glycemic Index (low glycemic) - having a 
 low effect on blood glucose - like pasta, parboiled rice and barley, as well as nuts, yogurt, olive oil 
 and other non-tropical vegetable oils (i.e.: corn and sunflower oil). In fact, they are also beneficial 
 but  to  a  lower  extent  than  the  previous  ones  (78-82).  Moreover,  most  of  these  foods  are  also 
 characterized by a high energy density and, therefore, they could facilitate weight gain if consumed 
 in larger amounts. The third layer includes foods like legumes (i.e.: beans, peas, lentils, chickpeas) 
 and fish that are associated with a reduced risk of cardiovascular disease, and therefore should be 
 consumed in three to four servings per week; any further increase is not associated with additional 
 risk reduction (83,84).


The fourth layer includes foods like poultry, eggs, cheese, and milk that have neither a beneficial 
 nor a detrimental relationship with the risk of chronic diseases if their intake is moderate (no more 
 than three servings per week for each of them) (85-88). However, the health impact of their higher 
 consumption is not clear, and, in some cases, it might be even unfavorable.


The next three layers of the pyramid contain food groups for which there is evidence of an 
 association with an increased cardiovascular risk. The foods included in the fifth layer are high 
 Glycemic Index foods (high glycemic) - like white bread, refined rice, and potatoes (78). These are 
 foods utilized widely and almost daily worldwide (10). Accordingly, their consumption should be 
 limited to no more than two servings per week as a compromise between the necessity to minimize 
 the risk of chronic diseases and the need to avoid excessively stringent limitations that are not 
 feasible in the long term by most people. Butter and red meat are placed in the sixth layer of the 
 pyramid since their consumption is associated with a significantly increased risk of cardiovascular 
 events; this association is due, among other reasons, to their high saturated fat content, which 
 has  untoward  effects  on  plasma  lipids  and  other  cardiovascular  risk  factors  (84,89).  Palm  oil  is 
 also rich in saturated fat and, therefore, should similarly be reduced. Since cakes and pastries are 
 rich not only in saturated fat but also in refined flour and sugar, they are placed in the sixth layer 
 as well. For all these foods, the advice is to limit the consumption of each of them to no more 
 than once a week. At the top of the pyramid - in the seventh layer - there are foods, like processed 
 meats (i.e.: sausages, bacon, salami), rich in saturated fat and salt, associated with a high risk of 
 cardiovascular and other chronic diseases and that should be consumed only occasionally since 
 they are not a necessary component of a balanced diet (78, 84, 90, 91).


Beverages and salt are not included in the food pyramid but there are footnotes that summarize 
relevant evidence-based advice on their consumption. In particular, there are very consistent data 
showing that the regular consumption of soft drinks is associated with a higher cardiovascular 
risk, besides untoward effects on body weight and diabetes; therefore, these beverages should 
only be consumed occasionally. As for alcoholic drinks, there is very convincing evidence that 
moderate consumption (no more than 2 glasses of wine or 1 can of beer) is associated with a lower 
risk of cardiovascular diseases. Similarly, intake of up to 3 cups of tea or coffee has been shown 
to be linked with protection against heart diseases and other health outcomes. Therefore, these 
patterns of consumption for beverages can be allowed in people who already use them, provided 
that their amounts do not exceed the limits indicated above since, otherwise, any potential health 
benefits may vanish (91-94). The footnotes also contain an alert about keeping salt intake below 5 
grams per day, as scientific literature is very supportive of this recommendation (90).
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SALT CONSUMPTION


Sodium is an essential nutrient for the normal functioning of human cells and for many physiological 
 mechanisms of our bodies, like nerve impulses transmission and the fluid homeostasis. On the other hand, 
 excess sodium can pose risks to our health: cardiovascular disease - in particular stroke - all-cause mortality, 
 and other conditions, such as kidney disease, stomach cancer, and osteoporosis are related to high sodium 
 intake and their risk can be reduced with a controlled salt consumption (95). The physiological mechanisms 
 underlying the link between salt consumption and these conditions are complex and only partially understood, 
 but inflammation, hormonal and fluid homeostasis, the immune system activity and the composition of our gut 
 microbiota are surely involved. 


The primary source of sodium in diet is salt: each gram of salt contains approximately 400 mg of sodium. 


Under normal conditions, an adult needs 100-600 mg of sodium per day, which corresponds to approximately 
 0.25-1.5 grams of salt, with a slightly higher requirement in hot weathers. These quantities are easily reached 
 and often exceeded with a normal diet: according to WHO, most people consume on average 9 to 12 grams of 
 salt per day, or around twice the maximum recommended intake of 5 grams per day (equivalent to 2000 mg 
 sodium/day) (96). 


In the ancient times, salt was particularly precious; it is no coincidence that the term “salary”, still used 
 today to indicate the wage of an employee, was coined at the time of the Roman empire to give a name to 
 the remuneration of legionaries. It is clear that salting foods, apart from being an ancient method of food 
 preservation, also has a profound cultural significance. While salt was once a precious commodity and was 
 used sparingly, nowadays dietary patterns are changing towards an increased consumption of highly processed 
 foods like ready meals, processed meats, instant noodles and salty snack foods, high in saturated fats and salt. 


Processed foods are often the main source of excess salt; however, salt is present in high quantities also in 
 less processed but frequently consumed food like bread, canned food, or in seasonings and sauces like soy 
 sauce or fish sauce, widely consumed especially in Asia. A regular consumption of highly salted foods is linked 
 to a reduced consumption of fresh fruit and vegetables, thus further shifting diet far from the nutritional 
 indications. 


Strong scientific evidence suggests how maintaining salt consumption under 5 g/day improves health and 
 increases disease-free longevity. 


Reducing salt intake is possible by taking a few small measures: 


• while cooking, gradually reduce salt of your dishes, your taste buds will adapt;


• use spices, herbs, garlic, vinegar and citrus fruits in place of salt and stock cubes to enhance the flavour of foods;


• drain and rinse canned vegetables and legumes;


• eat more fresh fruits and vegetables and prefer them to processed foods;


• check the labels before buying to choose less salty food items;


• do not put salt and salty sauces on the table, so that even the youngest of the family get used to not adding salt;


• limit the consumption of salted, processed meat or packaged foods high in salt, considering that in many 
 countries around 60-80% of salt consumed is not added during cooking or at the table, but is already present in 
 processed and packaged foods;


• substitute salty snacks with plain yogurt, fruit or unsalted nuts and seeds, and dine at home often, where you can 
 control the salt contained inside dishes. 


It is worth mentioning that the sodium content in drinking waters, including tap water, is insignificant in the 


total count, providing from 5 mg (water with very low mineral content) to 15-20 mg of sodium per litre.


From the policy point of view, placing limits on added salt in preserved foods can help to save lives and capital 
in national health spending every year.  In  fact,  the  World  Action  on  Salt  &  Health  (WASH)  -  an  association 
with partners in 100 countries established in 2005 to improve the health of populations through the gradual 
reduction of salt intake - estimated that reducing salt intake to this limit would prevent about 2.5 million deaths 
every year (97). This estimate is supported by WHO, which claims that limiting salt intake could generate an 
extra year of healthy life with a cost that falls below the average annual income or gross domestic product 
per person, making salt reduction measures one of the most cost-effective measures countries can take to 
improve population health outcomes.
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PHYSICAL ACTIVITY AND MINDFULNESS 


The positive effect on health of physical activity and healthy eating was already considered between the fifth 
 and fourth centuries BC by the philosopher Hippocrates: "If we were able to provide everyone with the right 
 amount of food and physical exercise, neither in defect nor in excess, we would have found the way to health”. 


Today science has extensively demonstrated that a daily moderate physical activity, paired with a healthy diet, 
 is essential to promote health, longevity, and psychological wellbeing. 


Physical exercise is essential from childhood for the full development of the body and to maintain optimal health 
 both in the short and long term. A healthy diet combined with regular physical activity allows to maintain a 
 healthy body weight, reducing the onset of overweight and obesity, risk factors for the development of non-
 communicable diseases like cardiovascular and neurodegenerative diseases, cancer, and type 2 diabetes, 
 which together are responsible for more than 70% of all deaths worldwide (98). Moreover, regular exercise 
 promotes a good mood and has a general positive effect on psychological health, reducing anxiety states 
 and depressive symptoms; it contributes to the maintenance of proper brain and learning activity, delays the 
 onset of dementia, cognitive decline and prevents the risk of Alzheimer and Parkinson diseases onset (99, 100).


Physical activity refers to any movement of the body produced by skeletal muscles, which involves an 
 expenditure of energy higher than the basal one. Physical activity includes but it is not equivalent to physical 
 exercise, which consists of a planned, structured and repetitive movement improving or maintaining one or 
 more components of physical performance such as strength, flexibility, and endurance. Sports like running, 
 football, tennis, weightlifting and others are therefore considered physical exercise, while physical activity 
 includes also the spontaneous movement from daily activities such as walking, cycling, climbing stairs, doing 
 housework, dancing, washing car, carrying shopping bags, gardening, etc. 


According to the latest WHO guidelines (101), a healthy adult 18-64 years of age should engage in at least 150-
 300 minutes of moderate-intensity aerobic activity, or at least 75-150 minutes of vigorous activity over the 
 week, and in strengthening exercises of major muscle groups 2 or more times a week. This can be achieved 
 for example through 5 exercise sessions of at least 30 minutes per week; by doing at least 25 minutes of 
 vigorous intensity exercise 3 times a week; or by combining moderate- and vigorous-intensity activities. The 
 recommended physical activity levels are intended as a minimum limit: additional activity brings further health 
 benefits.


Over the past 40 years, the most recent technological changes have, for some aspects, improved our life. 


However, the dominance of motorized transport and the decline of physical labour have led to a radical 
 decrease in the population’s physical activity with a gradual shift towards a more sedentary lifestyle. The WHO 
 has estimated that globally 1 out of 4 adults and 3 out of 4 adolescents do not reach the minimum levels of 
 physical activity. This change in lifestyle has contributed to tripling the number of overweight people since 
 1975. In 2016, it has been estimated that more than 1.9 billion people were overweight, including over 650 million 
 obese. These estimates are no longer an exclusive of high-income countries, but are recognized as serious 
 public health problem in low- and middle-income countries as well.


Nutrition and physical activity are strictly connected to each other: on the one hand a correct diet allows the 
 body to introduce the energy and nutrients necessary for carrying out physical and sport activities, on the other 
 exercise allows to reach and maintain a good state of health and psychophysical well-being over time. 


An  increasing  number  of  scientific  studies  are  observing  how  physical  exercise  associated  with  a  regular 
 practice of mindfulness multiplies all these benefits. “Mindfulness” is the translation of the term "sati" in the 
 Pali language, used by Buddha for his teachings. The term indicates attention and full mental awareness, 


key qualities to be cultivated through meditation.  The  practice  has  influenced  the  modern  mindfulness 
 psychological technique, bringing the subject's attention in a non-judgmental way towards the present moment, 
 with improvements in the perception of physical and mental well-being (102, 103). This sense of awareness can 
 be applied to every aspect of our life: mindfulness is becoming an increasingly widespread practice in every 
 field, from clinical to business, from sports psychology to diet. “Mindful eating”, or conscious eating is the 
 ability to bring full awareness to the food experience, paying attention to the sensations of our body and its 
 signals of hunger and satiety, thus allowing self-regulation of food intake (104).


In light of all these benefits, including an adequate level of physical activity in our daily routine is essential. Even 
 for those with a busy life, these tips can make the difference:


• don't use the elevator, take the stairs


• walk at a fast pace, as if you were late


• walk or bike instead of using the car, also reducing your CO2 emissions


• park your car or get off the bus one stop earlier, to cover the rest of the journey on foot


• while watching TV, do some stretching exercises or ride a stationary bike.


• use breaks at work to go out for a 10 minutes’ walk, perhaps with a colleague


• housework is an excellent physical activity, including gardening


• when on vacation, take long nature walks or bike rides and involve the whole family
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Given the critical interactions between food systems and climate change, the widespread 
 application of carbon footprint and related wide data availability, the new Climate Pyramid of 
 the 2021 Double Pyramid focuses on the carbon footprint of food. 


The background database that underpins the new Climate Pyramid based on Carbon Footprint 
 data of food items has been developed by Petersson et al. (105) in the context of the EU funded 
 Su-Eatable LIFE project (106). This new release of the Double Pyramid builds on a larger amount 
 of data available compared to the 2016 release (107). Starting from the background database, 
 three steps have been carried out to build the Climate Pyramid.


In  a  first  matching and mapping step, the different food items included in the background 
 database have been classified according and grouped into the 18 food groups considered in the 
 Health Pyramid.


In the second step, the median carbon footprint of each food group has been calculated. Each value 
 accounts for different types of production systems (e.g., conventional and organic agriculture, 
 heated and non-heated greenhouse), as they are covered in the background database. 


The  resulting  18  carbon  footprint  values  are  used  as  an  input  for  the  third  step:  defining  the 
 layers of the Climate Pyramid. These layers have been defined by performing a cluster analysis. 


In particular, the k-means method is chosen as a discriminant2. To evaluate the performance of 
 the methodology, the silhouette index has been computed (108). 


The result of the cluster analysis is shown in Table 2. The 18 food groups have been clustered into 
 7 layers of the Climate Pyramid. These layers have been scaled and labelled from very low to very 
 high carbon footprint.


The results show that the production of animal-based products - especially red meat, followed 
 by  cheese  and  processed  meat  (layer  5-7)  - causes the highest GHG emissions compared to 
 plant-based products, mainly due to the production of the significant amount of feed required 
 by the animals (especially ruminants) and emissions of methane from manure. These results are 
 in line with the scientific literature (51, 109). Fish is in layer 4, with medium carbon footprint mainly 
 caused either by feed production for farmed fish or transportation and logistics in the case of 
 species  caught  offshore  by  trawling  and  long  line  fishing  fleets  (110-112).  Secondary  animal-



The Climate Pyramid
 based products, such as milk, yogurt, eggs, and poultry have low and medium-low emissions 
 (layer 2-4), with the production of protein-based feed being the main cause of GHG emissions 
 for poultry and eggs (113-115). Plant-based products, either fresh or characterized by low levels 
 of processing, make the smallest contribution to climate change (layer 1). The main causes of 
 GHG emissions are production inputs, from cultivation to distribution (e.g. chemicals, fertilizers, 
 fuel and energy used for machinery and irrigation), and emissions from fertilized soils, such as 
 dinitrogen oxide (N2O), which has a global warming potential about 300 times higher than CO2 
 (116, 117).

      


2. The cluster methodology has been applied also using different methods of grouping and all of the lead to same results in 
 terms of grouping. This is a strong support on the robustness of the results.


RED MEAT 
 CHEESE 
 PROCESSED MEAT 


FISH 
 BUTTER 
 POULTRY 
 EGGS 
 YOGURT 
 PASTRIES


NON-TROPICAL VEGETABLE OILS 
 NUTS 


MILK 
 HIGH GLYCEMIC FOODS
 LOW GLYCEMIC FOODS


LEGUMES 
 WHOLEGRAIN FOODS


VEGETABLES 
 FRESH FRUIT 


VERY HIGH 7


HIGH 6


MEDIUM-HIGH 5


MEDIUM 4


MEDIUM- LOW 3


LOW 2


VERY LOW 1


Table 2.  LAYERS OF THE CLIMATE PYRAMID


FOOD GROUPS LAYER
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The Double Pyramid model has been applied to different cultural contexts. In this release, seven 
 experimental Cultural Double Pyramids are a first attempt to capture the diversity of South Asia, 
 East Asia, Africa, the Mediterranean, the Nordics and Canada, Latin America, and USA. These 
 have been defined by analyzing a selection of representative countries, and improved models are 
 foreseen in the future, also for other regions and food cultures. 


Representative countries for each region have been included based on population size and 
 geographical distribution, and namely: India, Sri Lanka, Bangladesh, Nepal, Bhutan and Pakistan 
 for South Asia; China, Japan, Taiwan and South Korea for East Asia; Nigeria, the Democratic 
 Republic of Congo, Tanzania, Ethiopia and South Africa for Africa; Italy, Spain, Egypt, Morocco, 
 Israel and Lebanon for the Mediterranean; Denmark, Sweden, Norway, Finland, Iceland and 
 Canada for the Nordics and Canada; Mexico, Brazil, Argentina, Chile and Peru for Latin America; 


and the United States. 


For the purpose of developing context-specific Double Pyramids, experts have been consulted 
 across the different regions analyzed. In the preliminary step, (September-November 2020), a 
 literature review (grey literature, scientific papers) was conducted in order to identify the most 
 representative food items of the 18 food groups identified in the Health Pyramid. 


As a second step, an online consultation took place (December 2020-January 2021), during 
 which 44 experts were invited to participate. 21 responses were received, with a 47% response 
 rate, covering all the seven Cultural Double Pyramids. Experts were selected based on their 
 expertise on nutrition, dietary habits, and public health policies in the regions of interest. Seven 
 online surveys were carried out in this phase, one for each Cultural Double Pyramid, comprising 
 19 open-ended questions and a set of multiple-choice questions. Experts participated in one of 
 the seven surveys, according to geographical relevance. 


The survey was organized into 3 main sections: the first one included a review of a food item 
 list, proposed as being representative of the food group, in the considered geographic area. 


The experts expressed a judgment on the representativeness of the single food item. Their 
 agreement or disagreement could be expressed in a choice of 5 options, ranging from "totally 
 agree" to "totally disagree", as used in other validated questionnaires. Secondly, for every food 
 group, an open-ended question asked to include comments on the food items just analyzed, 
 inviting the expert to provide reasons for their answers and to suggest possible additional items 
 particularly  representative  of  the  considered  diet.  The  final  part  of  the  questionnaire  asked 
 for a general comment about the representativeness of the food items proposed. Finally, the 
 last part posed an open-ended question asking experts to provide key recommendations for 



The Cultural Double Pyramids


enhancing sustainable diets in terms of policy, education, research that have been included in 
 the recommendations section of this report. 


The results of the survey have been analyzed (January-February 2021) and integrated in the first 
selection of representative food items of the 18 food groups. Decisions were taken based on 
the predominance of answers (positive, neutral, and negative) and degree of concordance. The 
analysis led to the development of seven Cultural Double Pyramids that include 45 food items 
divided into 18 food groups. These foods take into account traditional and local diets, as well as 
new trends and influences. 
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