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INTRODUCTION AND THESIS PURPOSE 

The commercialization of functional foods was born in Japan just over twenty years ago, 

then, in a relatively short period of time, it expanded in most of the developed countries such 

as the United States, the European Union and Canada. Nowadays, at one global level, there 

is a growing interest among consumers towards this type of healthy products and the 

functional foods marketôs value is expected to continue increasing in the future. In recent 

years, there has been a change in the mindset of consumers, shifting and increasing their 

demand towards healthier food products, such as functional foods, as a result of the growing 

awareness of the role and influence of diet on overall health. 

However, it is difficult to define consumersô factors determining the demand for 

functional foods that are universally accepted, since this category of product is very 

numerous and heterogeneous. In fact, the attitude and the demand of consumers towards 

functional foods change according to the type of functional food itself (Urala and 

Lähteenmäki, 2004). In addition, the regulatory framework for functional foods at both 

European and international levels is unclear and remain complex, there is not a regulatory 

definition of functional foods and there is also no overall uniformity regarding functional 

food legislation. Functional foods are not uniquely recognizable and the definition and 

perception of consumers towards them remain a very confusing concept (Roberfroid, 2002). 

Furthermore, functional foods have been analysed and studied just recently by a large 

number of empirical studies that have provided important information, although still 

fragmented and limited. In addition, few empirical studies have been carried out on 

European and Italian consumersô acceptance and on factors influencing their demand for 

functional foods. In this scenario, the idea of this study was born, to deepen the knowledge, 

interest and perception of Italian consumers towards functional foods. In particular, the main 

objectives of the thesis are: 

1. Investigate the knowledge, interest, perception and purchasing behaviour of 

consumers towards functional foods, through an explorative analysis.  

2. Estimate consumersô willingness to pay for a specific functional food product 

compared to the conventional one.  



 11 

The analysis is performed using a survey-based approach with an online questionnaire, 

which primarily explores knowledge, perception, awareness and willingness to pay for 

functional foods in an Italian sample. 

Furthermore, a logistic regression model is used to: 

1. analyse the factors that influence consumersô consumption of functional foods;  

2. analyse the factors that influence consumersô willingness to pay for functional foods 

and in particular, identify which characteristics of the sample significantly determine 

a greater probability of being willing to pay more. 

Specifically, the structure of the thesis consists of 5 chapters in which the main aspects of 

functional foods are treated. The first chapter is an overview of the main definitions and 

concepts of functional foods. The second chapter is a description of the functional food 

market at global, European and Italian level, with some examples of the main functional 

food products available on the market. Chapters 3 considers the current regulatory 

framework for functional foods at European level, including the current authorization 

procedure of health claims for functional foods. Chapter 4 represents a literature review of 

several studies on consumersô preferences, acceptance and willingness to pay for functional 

foods. At last, in the chapter 5, the case study on consumers' perception of functional foods 

is outlined. 
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FUNCTIONAL FOODS: DEFINITIONS AND CONCEPTS 

1.1 From the concept of ñadequateò nutrition to ñoptimalò nutrition  

 

To understand what functional foods are and their importance, it is first necessary to 

highlight the changes that occurred during the evolution of modern nutrition science. The 

role of nutrition has progressed from a past concept of ñadequateò nutrition, based on the 

prevention of deficiency diseases and in adequate basic nutrition to one of ñoptimalò 

nutrition, in which food has an important role in the promotion of health, in term of both 

mental and physical well -being and reduction of disease risk.  

During the twentieth century the essential nutrients have been identified and the focus of 

nutrition science was on establishing nutrition standards (such as the recommended daily 

allowances (RDAs) or reference nutrition intakes (RNIs)), dietary guidelines and food guides 

mainly to ensure the avoidance of deficiency diseases. More recently, recommendations have 

also been made to avoid excessive consumption of some of these nutrients, after recognizing 

their potential role in the etiology of various chronic-degenerative diseases. Another 

important contribution of nutritional science has been the definition of the concept of a 

balanced diet: 

«an appropriate mixture of food items that provides, at least, the minimum 

requirements of nutrients and a few other food components needed to support growth 

and maintain body weight, to prevent the development of deficiency diseases and to 

reduce the risk of diseases associated with deleterious excesses (ñJames, 1988ò).è 

At the beginning of the twenty-first century, most of the occidental/industrialized 

countries, met new difficulties; on one hand the increasing costs of health care linked to the 

increase in average life and lifestyle changes and a consequent increase in chronic 

degenerative diseases. On the other hand, the steady increase in life expectancy and the 

desire of older people for improved quality of life but also improved scientific knowledge 

and development of new technologies. 
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Nutritional science had to adapt to these changed contexts and began to develop the 

concept of optimal nutrition (Milner, J., 2000), with the aim of maximising individualôs 

physiological functions in order to ensure maximum individuals health and well-being and at 

the same time minimize the risk of disease for the whole life. 

In addition, at the turn of the new century, consumersô demand for food production has 

changed considerably. Consumers are increasingly interested in the potential benefits of 

foods and believe that food may directly affect their health (Mollet et al., 2002). A study of 

consumers in Germany, France and the UK found that for them the first important factor in 

maintaining good health is the diet, even more so than physical exercises and hereditary 

factors (Hardy, 2000). In the last few decades, the growing awareness of the close 

relationship between nutrition and human health has dramatically modified consumersô food 

preferences in developed countries, leading consumers to increase their demand and 

attention for healthy foods (Ozen et al., 2012).  

In this scenario, nutritionists, who traditionally concentrated on the concept of a 

balancedô diet, have shifted their focus on reaching optimal nutrition, maximizing quality 

and life expectation, by detecting food ingredients, which included in a balanced diet, may 

improve individuals health and their ability to resist to diseases. Thus, the idea of 

ñfunctionalityò and the relatively new concept of functional foods has emerged, as a food 

product aimed to promote general health and well-being and reduce the risk of nutrition-

related diseases.  

1.2  The origins and diffusion of functional foods 

The origins of the term and the concept of ñfunctional foodsò was born in Japan in the 

early 1980s. The Japanese were the first to observe that food could play a role beyond 

gastronomic pleasure and nutrient supply to the human organism. Traditionally, food has two 

important roles, first providing sufficient nutrients that are essential for the individual 

metabolism (nutritional function) and second, concurring to the individual well-being and 

Table 1-1: The challenges for nutrition at the beginning of the twenty-first century 

(Roberfroid, M. B., 2000) 
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satisfaction through its taste (sensory or hedonistic function). However, a third potential role 

has emerged over two decades ago, that of carrying out a specific "physiological" function. 

The latter role was based on new evidence that food, by modulating specific target functions 

in the body, can have beneficial physiological and psychological effects beyond the 

nutritional function. 

Since the early 1980s, the Japanese government has had to face new difficulties due to the 

increase in the elderly population, following the increase in life expectancy, which has led to 

an ever higher national health expenditure. In this context, it decides to invest and launch 

systematic and large-scale research programs in order to analyse and identify food functions, 

their physiological regulation and functional foods, aimed to improve the quality of life. The 

scope of this research was to reduce the escalating cost of national health care. As a result, a 

specific category of food products was established in 1991, the Foshu (Foods for Specified 

Health Use), also known in Japan as Tokutei Hokenyo Shokuhin. 

Inside the national regulatory framework, all food products that bear nutritional or health 

functions claims belong to the class called ñFood with Health Claims" or FHC. The ñFood 

with Health Claims" class is divided into two subclasses: 

1) Foods With Nutrient Function Claims, and 

2) Foods for Specified Health Use (FOSHU). 

Foods With Nutrient Function Claims are all food products labelled with claims about the 

nutritional functions of the ingredients such as vitamins and minerals. Unlike FOSHU 

products, they are not subject to a preliminary approval process by the Japanese Ministry of 

Health and Welfare prior to their commercialization. The FOSHU category is foods 

containing ingredients with health enhancing properties and bearing officially approved 

indications of its physiological effects on the organism. According to the Japanese Ministry 

of Health and Welfare, FOSHU is: 

¶ foods that have a specific effect on health due to the presence of relevant 

components or the absence of removed allergens, and 

¶ food in which the specific health effect is based on scientific evaluation and has 

been authorized to make claims on beneficial health effects. 

In addition, the final FOSHU product, not the individual components, must have a positive 

effect on health when consumed with the normal diet, in the form of common foods, for 

example, not pills or capsules. Furthermore, the FOSHU is also subject to a further 

regulatory subset, as they also belong to the FOSDU (Food for Special Dietary Uses). 

The Japanese Ministry of Health and Welfare has to approve a food as FOSHU by adopting 



 15 

a specific iter of approval, in order to ensure the safety of the food product, the effectiveness 

of the functions on human health based on scientific evidence and the acceptance of the 

claim. 

 

Figure 1-1: Flow Chart of FOSHU approval (MHLW, 2020). 

 

Five basic requirements are established and must be met for the approval of food as FOSHU: 

1. Effectiveness must have clearly proven; 

2. There must be no safety problems (animals toxicity tests must be carried out and 

tests about effects in the cases of excess intake, ...); 

3. Using nutritionally adequate ingredients ( by avoiding the use of excessive salt,..); 

4. At the time of consumption the compatibility with the product specifications must be 

guaranteed; 

5. Quality control methods must be determined, such as product and ingredient 

specifications, processes and methods of analysis. 

At the end of this verification process, the products, with positive results, can bear the 

FOSHU brand characterized by a logo on the productsô label, recognizable in an easy way by 

consumers. 
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Figure 1-2: Seal for FOSHU approval (MHLW, 2020). 

 

There is an official list of the approved FOSHU products that may carry health-related 

claims.  

 

Table 1-2: Approved FOSHU Products (MHLW, 2020). 

 

 

There are four different types of FOSHU products: ñRegular/ordinary FOSHUò, ñQualified 

FOSHUò, ñStandardized FOSHUò and ñReduction of disease risk FOSHUò. Regular 

FOSHUs are food products with ingredients that have a beneficial effect on the human body. 

Before their commercialization, the Japanese government approved them, evaluating its 

safety and the scientific evidence on which the specific effect on health is based. The claim 

presents on the productôs label must be prior validated by the Japanese Ministry of Health, 

Labour and Welfare. In addition to regular FOSHU, ñQualified FOSHUò and ñStandardized 

FOSHUò were created to facilitate the approval iter by applicants. ñQualified FOSHUò are 

food products with insufficient scientific evidence supporting the health enhancing effect, 

while the ñStandardized FOSHUò refers to food with sufficient evidence supporting the 

health effect. For this reason, the label of ñQualified FOSHUò should be also present the 

following statements ñgrounds for this effectiveness have not necessarily been establishedò 

(Malla, et al., 2013). Finally, ñReduction of disease risk FOSHUò is the only one food 

category that can have risk reduction claims on the label. This claim is only authorized if the 

reduction of disease risk is clinically and nutritionally demonstrate in an ingredient. By now, 
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there are only two types of disease risk reduction claims permitted, one related to calcium 

and osteoporosis and the other about folic acid and neural tube defect: ñIntake of proper 

amount of calcium contained in healthy meals with appropriate exercise may support healthy 

bones of young women and reduce the risk of osteoporosis when agedò and ñIntake of proper 

amount of folic acid contained in healthy meals may support women to bear healthy baby by 

reducing the risk of neural tube defect, such as spondyloschisis, during fetal developmentò 

(MHLW, 2020). 

In the 1990s, many Japanese FOSHU related food terms came out in different countries. 

These terms include: ófunctional foodsô , ónutraceuticalsô, ódesigner foodsô, 

óf(ph)armafoodsô, ómedifoodsô, óvitafoodsô but also ódietary supplementsô and ófortified 

foodsô, etc. For many authors, these terms are interchangeable and are used to identify food 

products or ingredients having a beneficial effect on human health, in addition to a 

nutritional value (Hasler,1998). Hillian identified these terms as ófood substances that 

provide medical or health benefits including the prevention and treatment of diseaseô 

(Hillian, 1995). For other authors, they include ófoods that can prevent or treat 

diseaseô(Goldberg, 1994) or ófoods or isolated food ingredients that deliver specific 

nonnutritive physiological benefits that may enhance health (Mazza, 1998). However, these 

terms appear to be different and can not be used a unique definition for all of them.  

Indeed, according to Defelice, S.L., (1995) nutraceuticals are defined as óany substance that 

is a food or part of a food that provides medical and/or health benefits, including the 

prevention and treatment of diseaseô or óa product produced from foods but sold in powders, 

pills and other medicinal forms not generally associated with food and demonstrated to have 

physiological benefits or provide protection against chronic diseaseô (Health Canada, 1997). 

Vitafoods are ófoods and drinks to meet the needs of modern health conscious consumers 

which enhance the bodily or mental quality of life, enhance the capacity to endure or flourish 

or to recover from strenuous exercise or illness. They may also increase the health status of 

the consumer or act as a potential deterrent to health hazardsô(Ministry of Agriculture, 

Fisheries and Food, 1996).  

Dietary supplements have a different definition, referring to them as óa product intended to 

supplement the diet and that bears or contains one or more of certain specified dietary 

ingredients (vitamins, minerals, herbs or other botanicals, amino-acids, a dietary supplement) 

to supplement the diet by increasing total dietary intake, a concentrate, metabolite, 

constituent, extract or combination. It is a tablet, capsule, powder, softgel, gelcap or liquid 

droplet or some other form that can be a conventional food but is not represented as a 
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conventionalô(FDA, 1998). In these scenario, the term ñfunctional foodsò stands out from all 

previous definitions, but a scientific definition, unanimously recognized, was only 

formulated in the mid-nineties. 

1.3  Definitions of functional foods: an overview 

What are functional foods? By now, do not exist a unique definition for these categories 

of food products. Indeed, a lot of definitions has already been outlined about the term 

òfunctional foodò but in most of the countries do not exist a legal definition and itôs difficult 

to distinguish them from conventional foods, even for nutritionist and food experts. 

Functional foods are specific groups of food products and cannot be defined as a single well-

defined entity. In fact, there are and there will be a lot of food products classified as 

functional foods, based on a variety of classified or not classified nutrients, influencing a lot 

of body functions related to a state of health and of well-being and/or the reduction of 

disease risk. Thus, probably a universally accepted definition of functional foods will never 

exist, because they should be understood as a concept rather than a specific category of food 

products (Roberfroid, 2002). Furthermore, if it is a function-driven concept rather than a 

product-driven concept, it is more universal and not influenced by native characteristics and 

cultural traditions (diplock et al., 1999). 

Functional foods have many definitions based on the authors who described them. These 

are simple statements, such as: 

1. foods that may provide health benefits beyond basic nutrition (IFIC Foundation, 

1995) and 

2. foods or food products marketed with the message of the benefit to health 

(Riemersma, 1996), 

but also very complicated definitions such as: 

1. food and drink products derived from naturally occurring substances consumed 

as part of the daily diet and possessing particular physiological benefits when 

ingested (Hillian, 1995); 

2. food derived from naturally occurring substances, which can and should be 

consumed as part of the daily diet and which serves to regulate or otherwise 

affect a particular body process when ingested (Smith et al. 1996); 

3. food similar in appearance to conventional food, which is consumed as part of the 

usual diet and has demonstrated physiological benefit and/or reduces the risk of 

chronic disease beyond basic nutritional functions (Health Canada, 1997); and 
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4. food that encompasses potentially helpful products, including any modified food 

or food ingredient that may provide a health benefit beyond that of the traditional 

nutrient it contains (Food and Nutrition Board, 1994). 

Following these definitions, functional foods represent a unique concept and cannot be 

included in other categories such as nutraceutical, f(ph)armafood, medifood, designer food 

or vitafood, and dietary supplements. Furthermore, functional foods must remain foods, not 

medicines, they are based on a nutritional concept without any therapeutic effect. The only 

role in diseases is to prevent them and not cure them (Roberfroid, 2002). 

Therefore, the lack of an official definition of the term "functional foods" and the 

different regulations between different countries, generate confusion and ambiguity about 

what functional foods are, creating confused and uninformed consumers. However, 

functional foods have unique features: (Bellisle et al. 1998; Knorr, 1998): 

¶ are conventional or everyday foods, 

¶ consumed in the normal/usual diet, 

¶ composed of naturally occurring (not synthetic) components, maybe in unnatural 

concentration or present in foods that would not normally include them, 

¶ having a positive effect on target body function(s) beyond nutritive value/basic 

nutrition, 

¶ enhance general well-being and health and/or reduce diseasesô risk or provide 

health benefits to improve the quality of life including physical, psychological 

and behavioural performances, 

¶ have authorised claims based on scientific evidence. 

It is only between 1995 and 1999 that a most authoritative scientific definition was 

outlined in an attempt to clarify the concept of functional foods and investigate their content. 

This definition was developed by a group of more than 100 European experts in the medical 

and nutritional fields, who worked on the Functional Food Science in Europe (FUFOSE) 

project, a concerted action between the European International Life Science Institute (ILSI) 

and the European Commission. This Concerted Action led to the drafting of the European 

Consensus on óScientific concept of functional foodsô, which was published in 1999 in the 

British Journal of Nutrition (Diplock et al. 1999). The program has tried to define a scientific 

approach based on scientific evidence, necessary for the development of functional food 

products which are able to promote beneficial effects on a specific physiological function of 

the organism, enhance well-being and health and / or reduce diseasesô risks. In order to 

achieve this objective, three main steps were undertaken: 
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1. Critical evaluation of the scientific evidence needed to demonstrate that a specific 

nutrient positively affects target body functions;  

2. Investigation of the available science from a function-driven point of view rather 

than product-driven; 

3. Developing a consensus on specific modifications of food and food components and 

their applications. 

The ótarget functionsô are genomic, biochemical, physiological, psychological or behavioural 

functions that have a role in the maintenance of a state of well -being and health or to the 

reduction of diseasesô risks. Modulation of these target function should be properly measured 

by determining a change in serum, or other body fluids, of the amount of a metabolite, 

hormone, protein, or modification in the activity of enzymes or physiological, physical or 

intellectual parameters such as blood pressure, gastrointestinal transit time, etc. 

This Concerted Action presents three publications:  

1. Functional Food Science in Europe examines published literature about specific 

body systems, the methodologies to distinguish and measure specific related 

functions, the nutritional aspects modulating these functions and their safety 

implications, the role of food technology and the scientific evidence required to 

demonstrate the role of the nutrients in affecting body function. 

2. Technological Aspects of Functional Food Science reviews the influence of the 

processing and its modulation of the functionality, the impact of the raw materials 

and also their safety implications and process monitoring of functions. 

3. Scientific Concepts of Functional Foods in Europe, a consensus document about the 

development of functional foods and the scientific evidence required for claims. 

Thus, that consensus document proposes a óworking definitionô of functional foods: 

 «A food can be regarded as functional if it is satisfactorily demonstrated to affect 

beneficially one or more target functions in the body, beyond adequate nutritional 

effects, in a way that is relevant to either improved stage of health and well-being 

and/or reduction of risk of disease. A functional food must remain food and it must 

demonstrate its effects in amounts that can normally be expected to be consumed in 

the diet: it is not a pill or a capsule, but part of the normal food pattern. (ñDiplock et 

al.,1999ò).è 

The main features of functional foods descripted by this working definition are: 

¶ the nature of the functional food that must not be a pill, a capsule or any form of 

dietary supplement; 

¶ the validation of health effects by the scientific community; 
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¶ the positive effects on body functions, beyond basic nutrition effects, that are 

relevant to enhance the state of health and well-being and/or reduce, not prevent, the 

risk of disease; 

¶ the consumption as part of a normal diet. 

Furthermore, the consensus document also provides specifications on potential consumers 

of the functional food category. It highlighted that a functional food can be functional for all 

members of a population, but it can also be functional only for a specific group of 

individuals, defined on the basis of different genetic or personal characteristics. 

The consensus document, at the stage in which the legislation about health claims was not 

yet in place, proposes two main types of health claims for functional foods "advanced 

function" claim and "reduced risk of diseaseò claim, defined according to Codex 

Alimentarius (1999): 

ü Enhanced function claims or type A: ñclaims that concern specific beneficial effects 

of the consumption of foods and their constituents on physiological or psychological 

functions or biological activities but do not include nutrient function claims. Such 

claims relate to a positive contribution to health or a condition linked to health, to 

the improvement of a function or to modifying or preserving health.ò (Roberfroid, 

2002). 

ü Risk of disease reduced claims or type B: ñclaims that concern the reduction of a 

disease risk related to the consumption of a food or a food constituent in the context 

of the daily diet that might help reduce the risk of a specific disease or condition.ò 

(Roberfroid, 2002). 

In order to support the FUFOSE claim system, a second Concerted Action initiative was 

conducted: the project ñProcess for the Assessment of Scientific Support for Claims on 

Foodsò (PASSCLAIM). Indeed, the FUFOSE project concluded that any 'Enhanced function' 

and 'Reduced disease risk' claims on functional foods must be based on approved scientific 

evidence and established the need to identify criteria to validate this scientific evidence. 

These conclusions were the starting point of the PASSCLAIM project, for which the main 

objective was to establish common criteria for the scientific substantiation of health claims 

on food and provide the framework about the requisites of validation, substantiation and 

communication for the acceptance and the use of these claims. 

In the studies conducted by Diplock et al. 1999 and Ashwell, 2003, a more practical 

definition of functional food is given: 
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¶ a natural food with some improved specific components through particular 

cultivation techniques (for example, whole foods); 

¶ a food with added particular components in order to produce a benefit (for 

example, foods with the addition of probiotics or prebiotics, vitamins, mineral 

salts, calcium, omega-3); 

¶ a food with a removed component in order to reduce or eliminate possible 

negative health effects (for example, the reduction of saturated fats, sugars, salt, 

lactose, gluten); 

¶ a food with a chemically modified structure of one or more components to 

improve the state of health (for example, hydrolyzed proteins used to reduce the 

risk of food allergies in infants); 

¶ a food with increased nutritional bioavailability of one or more components, to 

enhance the absorption of a beneficial component (such as lycopene in tomatoes); 

¶ a food that is the result of any combination of these possibilities. 

In these complex contexts with many definitions of functional foods, a study conducted 

by Doyon and Labrecque (2008) tried to simplify it. They analysed and collected all the 

existing definitions of functional foods in the literature to obtain and propose a main 

definition of functional foods, also taking into account the presence of temporal and cultural 

aspects, evaluating the limits and the key concepts around the functional food sector. 

They examined more than one hundred definitions and chose among them twenty-six 

definitions, the most representatives. Then, identified, among these selected definitions, four 

keys concepts: 

1. Health benefits. It was a central concept of many definitions, and could be 

defined as ñenhancing target functionò or as ñreducing the risk of specific 

diseasesò. However, few definitions showed that health benefits should be 

demonstrated by relevant and specific proof. 

2. The nature of the food. It was another identified concept. Some definitions 

specify that functional foods should be traditional food, others mention that they 

must be fortified, enriched, or have an ingredient added, or removed as for 

allergens or other components that could adversely affect health if consumed 

excessively such as salt and sugar. 

3. Level of function. Many definitions agreed with the fact that the main difference 

between food and functional food was that the latter provides benefits beyond its 

basic nutritional functions. 
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4. Consumption pattern. A functional food must be part of a normal diet or adapt to 

a normal consumption pattern in a specific geographical environment and / or 

cultural specific. For this reason, food can be considered functional in one 

country but not necessarily in another. 

The above concepts permitted the authors to provide and formulate the following 

definition of functional foods: 

«A functional food is, or appears similar to, a conventional food. It is part of a 

standard diet and is consumed on a regular basis, in normal quantities. It has proven 

health benefits that reduce the risk of specific chronic diseases or beneficially affect 

target functions beyond its basic nutritional functions. (ñDoydon e Labrecque, 

2008ò).è 

In the study conducted by Bigliardi and Galati (2013), the main objective was to identify 

the state of the art on functional foods, with particular attention to the definition and main 

examples. They analysed more than one hundred definitions of functional foods and selected 

39 definitions, based on three main concepts: 

1. The concept of health benefits: almost all definitions (35 out of 39) stated the 

importance of the health benefits in order to label food as functional; 

2. The technological process at the basis of the functional food: some definitions 

(18 out of 39) mentioned that food must be fortified, enriched or contain added 

ingredients or allergens, or other unhealthy compounds removed; 

3. The nutritional function: Many definitions (25 out 39) stated that food in order to 

be functional must have some nutritional functions. 

Table 1-3 shows the main definitions collected by Bigliardi and Galati (2013), divided 

into the three concepts identified: 
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Table 1-3: The main definitions of functional foods. (Bigliardi and Galati, 2013)  

 

 

According to the above definitions, functional food can be both a natural food but also 

fortified, enriched or be modified by biological, chemical or technological tools. However, it 

is not defined if a functional food should only be a novel food or it can also be a "normal" 
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food product with a significant content of beneficial components. The study of Vidal Carou 

(2008) stated that some foods become novel foods by adding some functional ingredients, 

not before present, while the same functional components are naturally occurring in other 

foods, for instance omega-3 fatty acids generally added to dairy products but naturally 

present in from bluefish and dried fruit. 

Functional foods have been developed, over the last few decades, in almost all food sectors, 

but they are not evenly distributed in all food segments. One classification of functional 

foods provided by Kotilainen et al. (2006), Sloan (2000) and Spence (2006) from a product 

point of view, is presented in Table 1-4. 

 

Table 1-4: Classification of functional foods from a product point of view (Kotilainen et 

al., 2006, Sloan, 2000, Spence, 2006). 

Functional food definition examples 

FORTIFIED PRODUCTS  food fortified with 

additional nutrients 

fruit juices fortified with 

vitamin C, vitamin E, folic 

acid, zinc and calcium; 

ENRICHED PRODUCTS  food with additional new 

nutrients or components not 

normally found in a 

particular food 

probiotics or prebiotics; 

ALTERED PRODUCTS  food from which a 

deleterious component has 

been removed, reduced or 

replaced by another with 

beneficial effects 

fibers as fat releasers in 

meat or ice cream; 

ENHANCED 

COMMODITIES  

food in which one of the 

components have been 

naturally enhanced 

eggs with increased omega-

3 content. 
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The Table 1-5 shows another classification based on the aim of functional foods was given 

by Makinen-Aakula, (2006). 

 

Table 1-5: Purpose-based classification of functional foods (Makinen-Aakula, 2006). 

1. functional foods that add good to life or improve childrenôs life, like prebiotics 

and probiotics; 

2. functional foods that reduce an existing health risk problem such as high 

cholesterol or high blood pressure; 

3. functional foods which makes life easier, such as lactose-free or gluten-free 

products. 

 

In addition, the study of Bigliardi and Galati (2013) classified, among the existing 

literature, functional foods based on the main types present on the market, and for each of 

them, they reported some examples of food and the relative function on human health (Table 

1-6). 
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Table 1-6: The main type of functional foods available on the market (Bigliardi and 

Galati, 2013). 

 

A further classification of functional foods was developed by Euromonitor. It created the 

"Health and Wellness" category, subdivided into the following types: 

¶ Fortified / Functional: includes enriched foods and beverages which contain added 

components that provide health benefits beyond basic nutrition (vitamins, mineral 

salts, omega-3, calcium, probiotics, etc. é); 

¶ Better For You: includes pre-packaged foods and beverages that are modified during 

production by removing substances that are harmful to health (fats, sugars, salt). 

¶ Food Intolerance: contains lactose-free, gluten-free or diabetic food products. 

Generally, these foods are intended for individuals affected by intolerances or 

allergies to some substances; 

¶ Natural Health: includes natural foods and beverages containing components that 

positively affect body health beyond their caloric value, such as foods rich in fiber, 

cereals, nuts, fruit snacks and muesli, olive oil, fruit juices, drinks based on 
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antioxidants such as green tea; 

¶ Organic: consists of food and drinks whose production is based on an organic 

farming system, therefore without the use of pesticides and certified by certifications 

of authorized bodies. 

Finally, another way to classify functional foods can be based on the additional health 

benefits that they provide, as shown in Table 1-7 (Sunil K. Khatkar et al., 2016). 

 

Table 1-7: Categories of functional foods based on health benefits provided (Sunil K. 

Khatkar et al., 2016). 

Functional food categories Functional foods used 

Early development and growth          Enriched bakery products, flour, 

cereals, infant formula, growth milk, 

baby foods 

Regulation of basic metabolic processes                                                                           

Fiber rich foods, skimmed dairy 

products, calcium and vit. D rich 

foods 

Defence against oxidative stress                         Antioxidant rich foods: Vitamin C, 

anthocyanins, lycopene, phenols 

Cardiovascular physiology                                Foods enriched with MUFAôs and 

PUFAôs, Fish oils, omega-3 fatty 

acids, phytosterol added to foods 

Gastrointestinal physiology                                Probiotics, Prebiotics, Symbiotics 

Cognitive and mental performance, including 

mood and alertness                            

Caffeine, theophylline/theobromine 

rich foods, valerian, ginseng, balm 

extracts 

Physical performance and fitness                          Energy bars, antioxidant beverages, 

isotonic beverages 
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FUNCTIONAL FOODS MARKET: AN OVERVIEW 

2.1  Introduction  

Itôs difficult to analyse the development of functional food market due to the fact that 

does not exist a single well-characterized definition of functional food. In addition, few 

studies analysed the market of functional food and this is an innovative trend that appear 

recently. The commercialization of functional foods was born in Japan just over twenty years 

ago, then, in a relatively short period of time, it expanded in most of the developed countries 

such as the United States, the European Union and Canada but it is also started in the 

developing countries. Nowadays, at one global level, there is a growing interest among 

consumers towards this type of healthy products. In recent years, there has been a change in 

the mindset of consumers, shifting and increasing their interest in healthier food products as 

a source of well-being. Consumers have a new prospective about food like a means of 

control and prevention of diseases, not only as a medium necessary for nutrition. Consumers 

are now more and more healthy and pay attention to food, in particular they are more 

conscious about the interrelation between health and diet and are attentive to their diet and 

food ingredients that they eat. According to the Health / Wellness: food as medicine research 

conducted by Nielsen, in 2017 on a sample of 30 thousand people in 63 different countries,  

"consumers around the world are increasingly attentive to their diet and increasingly 

interested in discovering new healthy foods. Italians, in particular, are riding this 

trend: almost one in two (40% of consumers interviewed) declares that a controlled 

diet is part of their lifestyle " (Nielsen, 2017).  

This desire to make food as medicine has created a very growing demand for functional 

foods with healthful properties. In this scenario, food industry was encouraged to develop 

and market many products with nutritional and functional claims on the label, that are sold at 

higher price and have a higher profit margins that conventional food. The main factors 

involved in the rapid spread of the functional food market are related to the recent advances 

made by science and technology that have permit to increase the individual's level of well-

being, raising also life expectancy and the desire of older people for an improved quality of 

life and are related to the increasing cost of healthcare. The increase in well-being together 
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with the modern lifestyle and the change in the dietary pattern have also led to an increase in 

some diseases such as: obesity, diabetes, coronary heart disease, etc., All these factors have 

led consumers to search for nutritional ñsolutionsò to prevent certain diseases linked to a 

sedentary lifestyle and high-calorie diet and therefore have increased the demand for 

functional food products. 

According to the report ñFunctional Foods Market Size, Share & Trends Analysis Report, 

2019-2025ò, published by Grand View Research, the functional food market, on a global 

level, can be subjected to a different segmentation: 

1. By Product Type: Bakery & Cereals, Dairy Products, Meat, Fish & Eggs, Soy 

Products, Fats & Oils, Others; 

2. By Application: Weight Management ,Sports Nutrition, Digestive Health, 

Immunity, Cardio Health, Clinical Nutrition, Others; 

3. By Regional Outlook: North America (U.S., Canada, Mexico), Europe (EU28, 

Russia), Asia Pacific (China, Japan, India, Philippines, Indonesia, Malaysia, 

Australia) Central & South America (Brazil), Middle East & Africa (South 

Africa); 

4. By ingredients: Carotenoids, Dietary Fibers, Fatty Acids, Minerals, Prebiotics & 

Probiotics, Vitamins, Others. 

According to the report published by Allied Market Research, "Functional Food Market 

by Ingredient, Product, and Application: Global Opportunity Analysis and Industry Forecast, 

2021ï2027,ò the functional food market at a global level is anticipated to be US $ 

267,924.40 million by 2027 at a CAGR of 6.7% from 2021 to 2027. It also states that based 

on the type of ingredients  

ñthe vitamins segment was valued at $25,733.00 million in 2019, and is projected to 

reach $41,625.30 million by 2027, registering a CAGR of 7.7% from 2021 to 2027 

and the probiotic segment accounted for the around one-third half of the global 

functional food market share in 2019, and is expected to sustain its share from 2021 to 

2027ò( Allied Market Research, 2020). 

 According to the functional food market analysis based on the product ñthe soy products 

segment was valued at $17,306.40 million in 2019, and is expected to reach $30,539.40 

million by 2027, registering a CAGR of 8.8% from 2021 to 2027ò. In addition, based on the 

application ñthe cardio health segment is estimated to reach $94,936.70 million by 2027, at 

a CAGR of 7.1% and sports nutrition is projected to grow at $ 72,114.6 million by 2027, 

registering a CAGR of 6.5%ò. 
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2.2 The functional food market segmented by relevant product categories  

The products representing the largest share of sales of functional foods are: confectionery, 

bakery and cereal products, dairy products and non-alcoholic beverages. The products that 

have a greater market are those that contain, as main bioactive compounds, dietary fiber, 

vitamins and minerals. The highest number of functional foods produced today are dairy-

based, followed by baked goods and cereals. 

According to Jago, 2009, among the products that bear health claims on the label in the 

worldwide functional food market, the main are represented by dairy products with 44%, 

following by non-alcoholic beverages with 21%, and then other food categories, with 

percentages between 2 and 6%, such as baked food, snacks, chewing gum, etc.   

2.2.1 Dairy products 

According to the report published by Allied Market Research, "Functional Food Market 

by Ingredient, Product, and Application: Global Opportunity Analysis and Industry Forecast, 

2021ï2027,ò ñthe dairy product segment was valued at $48,831.8 million in 2019, and is 

expected to grow to $73,030.0 million by 2027, with a CAGR of 6.6%ò. Dairy products are 

milk and any other foods made by milk such as butter, cheese, ice cream, yogurt, etc. 

Functional dairy products have been related to different bioactive compounds such as: 

bioactive peptides, oligosaccharides, probiotic, antioxidants, vitamins, minerals, conjugated 

linoleic acid, specific proteins, organic acids, and other. Among them, probiotics, defined as 

ñlive microorganisms which when administered in adequate amounts confer a health benefit 

to the hostò, give many beneficial health effects to human organism as they are able to 

modulate the balance of the intestinal bacterial flora and strengthen the immune system 

(Saarela & Paquin, 2009). Dairy beverages are good carriers to deliver probiotics and among 

them, the most common are yogurt drinks, fermented milk, and fresh milk. Species of 

Bifidobacterium and Lactobacillus bacteria are the most studied and widely used probiotics. 

Some commercially available probiotic products are listed in Figure 2-1. 
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Figure 2-1: Some commercially available probiotic products (Sirò et al, 2008). 

 

Another type of functional dairy products are fermented milk enriched with plant sterols, 

such as phytosterols and phytostanols. Products enriched with plant phytostanols confer 

health benefit to human because sterols are plant origin substances capable of reducing the 

absorption of cholesterol or lowering its levels in the blood. Benecol, manufactured by 

Raisio Benecol Ltd., Finland, is one of the main brand that produce products with plant 

sterols. Other types of dairy functional foods are milk enriched with minerals, such as 

magnesium, calcium, and iron, which have an essential roles in the human organism but also 

dairy beverages enriched with other bioactive components such as omega-3 fatty acids, 

eicosapentaenoic acid, alpha linoleic acid (ALA), conjugated linoleic acid (CLA) and 

docosahexaenoic acid, with antioxidant and anti-cancer properties. 

In Italy in 2009, the value of the dairy products sector with health and functional claims 

was about 844 million euros, with a growth of 7.3% respect to 2008, while the total turnover 

of the national dairy sector in 2008 was 14.5 billion euros (A.C.Nielsen ï Nucci, 2009). 

More than 60% of the turnover of the functional food segment (1.4 billion euros) is occupied 

by the dairy sector and in particular by two categories of them: "fermented milk" and "milk". 

The "milk" category, which also includes enriched milks with omega 3, fibers, etc., shown a 

growth trend from 2007 to 2009 (+ 15.6%). The same for the "fermented milk" category, 

which in the same period of time, had a growth of more than 21.1%. The latter category 

includes a wide range of commercially available foods such as Actimel, Yakult, Danacol, etc 

In particular, the greatest growth was recorded for fermented milk with anti-cholesterol 

function (10.9%) followed by fermented milk with probiotics (7.3%). However, the 

probiotics, in the  "fermented milk" category, have a primary role and account for 82% of the 

total fermented milk value. 
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2.2.2 Bakery product 

The category of functional foods also includes enriched baked products such as bakery 

functional foods biscuits, breakfast cereals, bread, energy or sports nutrient bars and various 

types of snacks, etc., Functional bread, present on the market, contain fibers, soy isoflavones, 

omega-3 and omega-6 fatty acids, prebiotics like inulin or L-carnitine, etc., While the dairy 

or functional confectionery food sector has rapidly increased in popularity, the bakery and 

snack functional food sector has developed more slowly. In 2003, Unilever company 

introduced in the bakery sector a white bread, the Blue Band Goede Start, which was the first 

white bread enriched with other nutritional elements, normally available in brown bread such 

as fibers, vitamins B1, B3 and B6; iron; zinc and inulin.  

In 2014, functional bakery products and snacks bars, represented from 12% to about 55% 

of the total of packaged functional foods in Europe. Spain bakery products market was 

106.00 thousand tons compared to 894.90 thousand tons of the total of packaged functional 

foods. France bakery products market was 96.70 thousand tons compared to a total of about 

766.00 thousand tons of functional foods packaged. Italy was 50.20 thousand tons of baked 

goods out of a total of 407.20 thousand tons. In Germany, bakery products (130.80 thousand 

tons,) represented about 32% of the total functional packaged products (405.30 thousand 

tons). Finally, the highest consumption of functional bakery products was in the United 

Kingdom (403.70 thousand tons) which represented almost 55% of the total of functional 

foods packaged (Figure 2-2). 

 

Figure 2-2: Size of the " Bakery Product/Snacks Bars " market in EU in 2014 (000 t) 

(Euromonitor). 
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The most important market value in 2014 of functional bakery products was in the United  

Kingdom with a market of almost 1,800.00 million euros and which represent approximately 

44 % of the total functional foods compared to the market of the other countries (Figure 2-3). 

 

 

Figure 2-3: Size of the " Bakery Product/Snacks Bars " market in EU in 2014 (mln ú) 

(Euromonitor). 

2.2.3 Oils and fats 

Polyunsaturated fatty acids (PUFAs) are one of the main functional components. The 

market for Omega-3 PUFAs in the Europe, Switzerland and Norway was estimated at ú 172 

million in 2004, representing 28 % of the global market size. An example of fat-based 

functional food products are cholesterol-lowering spreads enriched with plant sterols. The 

first company that produce a margarine with plant sterol esters, named ñBenecolò, was the 

Finnish company called Raisio. Other type of commercially available functional foods are 

low-cholesterol milk products, like cheese, cream or butter. 

2.2.4 Beverages 

A wide variety of functional beverages are commercially available for example: dairy-

based beverages, vegetable and fruit-based beverages, sports drinks, energy drinks, whey and 

soy proteins-based beverages, non-alcoholic beverages fortified with vitamins (for instance 
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A, C and E) or with other functional compounds. The functional beverage market represents 

the fastest growing sector among function al food category, estimated at $25 billion in 2005. 

In 2012 in the the U.S., functional beverages accounted for about 59% of the total 

functional food market. It is estimated that by 2025 the functional drinks market will account 

for 40% of overall consumer demand (Bagchi & Nair, 2016). At global level, the market 

trends of functional beverages are heterogeneous among different countries, due to socio-

demographic and cultural differences in consumers and acceptance of functional foods. 

Recently, the United States has increased the production of probiotic dairy beverages, but 

they are still vastly underdeveloped compared to the market in the U.K., German, French, 

and Spanish. On the other hand, energy and fortified drinks in Japan and U.S. dominate the 

beverage market, but in other countries they are largely underdeveloped. 

Finally, Table 2-1 shows some examples of functional products available on the market in 

the various categories, expressed above, and their related health benefits. 

 

Table 2-1: Some examples of commercially available functional foods (Zanichelli). 

FOODS FUNCTION PERFORMED  

Foods enriched with 

fibers 

Eg. : biscuits; crackers; 

milk; pasta; drinks; 

fruit; cereals; yogurt 

Fiber has a positive effect on the functionality of the intestine. 

It acts positively, in the sense that it reduces the absorption of 

fats and cholesterol and protects against cardiovascular 

disease. 

Enriched with A.G.E. 

omega-3 type  

Eg. : milk 

The fatty acids of the omega-3 series act by reducing the risk 

of myocardial infarction, as they improve the control of 

triglycerides and reduce platelet aggregation. 

Enriched with iodine  

Eg. : iodized salt 

Iodine ensures the proper functioning of the thyroid. Its 

deficiency is widespread and iodized salt helps to counteract it. 

It should be used in moderation for its sodium intake. 

Vitaminized 

 Eg. : corn flakes, 

vitaminized seed oil, 

fruit juices and 

vitaminized nectars. 

They may contain fat-soluble (A, D, E, K) or water-soluble (C, 

group B) vitamins. Each vitamin is essential for maintaining 

health (many act as biological enzymes). It must be said that 

while an excess of the water-soluble ones can be easily 

eliminated by the body, the fat-soluble ones can accumulate 

and be a possible cause of toxicity. These foods are useful only 

in case of proven vitamin deficiency, remembering that the 
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bioavailable vitamins with food are more easily absorbed. 

Enriched in 

phytochemicals 

(flavonoids, 

carotenoids, 

anthocyanins, etc.)  

Eg. : cereal bars, fruit, 

fruit drinks, green tea 

enriched with 

antioxidants. 

Some phytochemicals are effective in the prevention of many 

cancers and cardiovascular disorders. They act in a favourable 

way as they fight the formation of free radicals and seem to 

have a protective action on the functions of the central nervous 

system. 

Enriched with mineral 

salts 

Eg. : vegetable milks; 

puddings; dessert; 

flaked cereals; fruit 

juices. 

Among the saline supplements, those of calcium and iron are 

the most justified, given the widespread lack of these mineral 

salts, especially among children. An integration of calcium in 

the growth, if necessary, promotes the strength of the skeleton. 

Enriched with iron 

and folic acid 

Eg. : cereal flakes, rusks 

Iron is an essential component for the correct oxygenation of 

the blood, while folic acid (vitamin Bc) performs numerous 

functions: it intervenes in the construction of the genetic 

heritage, in the production of amino acids, in the formation of 

red blood cells, in the constitution of myelin (the sheath 

protective surrounding nerve fibers). Both are particularly 

useful for pregnant women who have a specific need for these 

micronutrients. 

Probiotics  

Eg. : yogurt; probiotic 

fermented milks. 

There is now a lot of scientific evidence on the benefits of 

probiotic enzymes and the consumption of these foods helps 

regulate intestinal functions. 
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2.3  Overview of the global functional foods market  

This paragraph is focused on the analysis of the market of functional food in the world, 

however its analysis is subject to variations due to the lack of an unambiguous definition on 

a global level; by taking in consideration the definition of functional food given by the 

European FUFOSE project, coordinated by the International Life Sciences Institute (ILSI) 

Europe,  

"the functional food market, dominated by Japan (over 38% of the world market), 

Europe (29%), the USA (31%), although it is still "niche", has grown rapidly over the 

years recent years, going from a value of nearly 8 billion dollars in 1999 to over 24 

billion dollars in 2010 and recording annual growth rates 4% higher than those of food 

and beverages" (Digital for Academy, 2015). 

The global market for functional foods and beverages was worth a total of US $ 19.4 

billion in 2007 and US $ 24.2 billion in 2011 (Valls et al., 2013). Euromonitor International 

estimated the global market value of functional foods in 2010 at $ 168 billion, which was 2.5 

times greater than the market for vitamins and other food supplements (Euromonitor, 2010). 

From 2009 to 2013 it has increased by 26.7% (Research, 2014) and it is expected to exceed 

US $ 305.4 billion by 2020 with an average growth rate of 8.5% every year (Bigliardi & 

Galati, 2013).  

According to other articles, the global functional foods market value was US $ 129.39 

billion in 2015 and Figure 2-4 represents the anticipated functional food market growth 

between 2014-2024 (Functional Foods Market Analysis). 

 

 

Figure 2-4: Global Functional Food Market share by region (Functional Foods Market 

Analysis). 

 














































































































































