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Dairy processing is pivotal in converting raw milk into a diverse range of high-quality and safe dairy
products. This factsheet is intended to provide key information on the broader relevance of what
processing milk means, from safety to diversity.

Introduction

Humans have been processing food since prehistoric times. Archaeological evidence suggests that
fire has been used to cook food as far back as 780 000 years (Zohar et al., 2022). Processing consists
of various processes or technologies that transform agricultural raw materials or ingredients into
a new form with improved properties (Knorr & Augustin, 2021). Processing includes traditional
methods such as cooking, drying, smoking, fermentation, and modern methods such as
pasteurization, ultra-high heat-short-time treatment, filtration or pressure processing. Processing
enables the transformation of perishable agricultural raw materials into edible, safe and nutritious
food (Pandey et al.,, 2023). Therefore, food processing technology has accelerated transforming our
food systems, making food safer, more available and more convenient.

The extent to which products are processed does not determine their role in a healthy and balanced
diet. These processes do not cause deleterious changes to the nutritional value of dairy products
oringredients (Albuquerque et al., 2022). In fact, processing contributes to safer and healthier diets
and provides other benefits important to sustainable food systems (Fanzo et al., 2022). Despite this,
significant concerns regarding processing, particularly the concept of ultra-processed food (UPF),
and its impact on consumer health, have surfaced in recent years.

The dairy sector plays an essential role in nourishing the world with global milk production in 2022
forecast at around 930 million tonnes, up by 0.6% from 2021 (Food and Agriculture of the United
Nations [FAO], 2022) and estimated to increase to 1 020 million tonnes by 2030 per FAO data (OECD
& FAQ, 2021). This expanding milk supply contributes to more dairy availability beyond just the
region where it is produced. More than 80% of the world’s population, or about 6 billion people,
regularly consume liquid milk or other dairy products, which would not be possible without
processing advances and distribution. The dairy sector is the third largest provider of protein and
fatin human diets and an important source of affordable, sustainable and essential nutrients for all
(FAO & Global Dairy Platform, 2018).
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Why is dairy processing necessary?

Milk is a valuable, nutritious food, and the foundational ingredient for all other dairy foods. In its raw
or fresh form, it has a short shelf-life and can quickly spoil without quick refrigeration, heat treatment
and/or use of other processing technology (the reader is referred to FAO website Gateway to dairy
production and products; Milk processing). Milk is highly perishable because it is an excellent medium
for the growth of microorganisms — particularly bacterial pathogens and spoilage microorganisms.
If raw milk is not further processed, it could cause serious illness and disease in consumers such as
listeriosis, brucellosis and tuberculosis (Dash et al., 2022). Milk processing can reduce or eliminate
pathogens in raw milk, extract important milk components such as proteins, fats, lactose, and
micronutrients that can be used in other products. It can also increase the shelf-life and nutritional
value of milk and dairy products, for instance through fermentation (Bourdichon et al., 2012).

The usable life of milk and its component ingredients can be extended from days to months and,
in the case of dairy powders, years, through the use of various processing technologies resulting in
different dairy products. Pasteurization is an internationally accepted heat treatment process that
extends the usable shelf-life of liquid drinking milk to a duration of as long as approximately 20
days (Codex Alimentarius, 2011; International Dairy Federation [IDF], 2022a) under optimal storage
conditions with minimal impact on its nutritional value (IDF, 2019a). Drying milk either in whole milk
powder or after fat separation into butter (or butter oil) and skim milk powder is a very efficient way
to extend shelf-life and reach markets where fresh milk and dairy are in short supply. Cheese is also
a product that concentrates milk fat, proteins and minerals into a nutrient-dense food form that also
has a longer shelf-life than milk.

Find more information on dairy processing technologies in Annex 1 and Annex 2.
What are the benefits of dairy processing?

1.Food quality and safety. Quality and safety of food is enhanced by reducing or eliminating spoilage
and pathogenic bacteria to prevent foodborne diseases (Bourdichon et al., 2021; Claeys et al., 2013;
Lucey, 2015) related to dairy food consumption as well as to prevent unnecessary food waste. The
shelf-life is prolonged through processing and packaging to make dairy products widely available
and improve the nutritional intake of consumers while maintaining nutritional value throughout the
shelf-life of the dairy product or ingredient (Rysstad & Kolstad, 2006).

2. Nutrition and health. Increased dairy product variety allows consumers to have more choices
and a richer selection of dairy products, which are more likely to provide the nutrients necessary for
healthy diets (Pereira, 2014). Dairy product processing can result in foods that address nutritional
deficiencies and thereby reduce the risk of nutrition-related health problems (Akram et al., 2020),
or enhance the nutritional value of foods that utilize processed dairy ingredients (i.e., protein
enhancement), increased digestibility via fermented dairy products, and nutritional enhancement
through micro-nutrients found naturally in milk (e.g., calcium and vitamin B12). Dairy proteins, fats,
lactose and micronutrients are used in a vast list of non-dairy foods, such as infant formula, toddler
and children’s foods, dry cereals, flavourings, sports drinks, other beverages, bakery products, etc.
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3. Accessibility and diverse product range. The nutritional benefits of milk and dairy foods would
not be available in most cities without processing. Dairy farms and plants are often at a distance from
the end consumers. Extending the shelf-life through processing and packaging makes dairy products
widely available and improves the nutritional intake of consumers. By further processing, milk can
be converted into a variety of products that are transported across the globe to consumers in other
countries where dairy demand exceeds domestic production. Processing enables the creation of a
diverse range of dairy products, catering to different tastes and preferences. This includes improved/
diverse palatability, taste, smell, appearance (e.g., prevent creaming through homogenization),
flavour, and texture (e.g., yogurt and cheese making).

4. Environmental sustainability. By the use of various processing technologies, milk that might
spoil can be salvaged and converted into nutritionally valuable dairy foods with extended shelf-life
to enhance the diets of consumers around the world. Therefore, dairy processing reduces food waste.
Moreover, by valorisation of by-products, other food waste is prevented. One clear example of this
is the valorisation of whey, a by-product generated during the manufacturing of cheese and casein-
based dairy products, into valuable and highly nutritious products through different processing
techniques (Buchanan et al., 2023). The dairy processing industry is also continually increasing
operational efficiency while reducing energy and water use - capturing, treating and reusing
processing water, resulting in lower volumes of wastewater release.

5. Increased value. Processing of dairy products gives dairy producers additional markets for their
milk and often additional cash income vs. selling fresh milk directly to local consumers, providing
opportunities to reach regional and urban markets. Milk processing can also address the reality of
seasonal fluctuations in milk supply. This variation is influenced by factors such as changes in daylight
hours, temperature, and feed availability and can impact the availability and price for consumers.
The transformation of raw milk into a range of dairy products can benefit entire communities
by generating off-farm jobs in milk collection, transportation, processing and retail sales while
improving the nutritional value of a consumer’s diet (FAO, 2017). Therefore, dairy processing
generates employment, supports rural livelihoods, and facilitates international trade, making it a
crucial component of sustainable economic development.

Conclusions

Dairy is a staple food with traditions deeply woven into societies all around the world. The versatility
and affordability of milk and dairy products allow for varied uses and incorporation into various
dietary patterns across different cultures. Dairy processing contributes to nutrition and health,
reduces food waste and reduces poverty. Without safe, accessible, affordable, and nutritious food
there is no food security and certainly no nutrition security.
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Annex 1: Specific Information on Dairy Processing Technologies (For more information the
reader is referred to Walstra et al. (2005))

Commonly used dairy processing technologies include:

A wide range of heat treatments such as pasteurization, extended shelf-life processing, ultra-high
heat treatment and in container sterilizations (International Dairy Federation, 2022a). In addition,
thermization is used to treat raw milk allowing it to be stored for longer time for further processing
or for cheese making. The purpose of these heat treatments is to destroy microorganisms both
pathogenic and spoilage to ensure milk is safe and has reasonable shelf life.

Fermentation utilizing lactic-acid and similar bacteria to change milk components in a manner
that extends their shelf-life and improves palatability and digestibility. Examples include cheese,
yogurt, kefir, cultured buttermilk and cultured butter (International Dairy Federation, 2002, 2012,
2018, 2022b).

Concentration utilizes heat and vacuum separately or with membrane filtration to capture milk or
whey ingredients and removing water (milk is approximately 85% water) to provide functionality,
develop milk-derived ingredients for further processing or to reduce transportation costs of the
concentrated milk, whey or lactose products.

Drying technology is almost always used in conjunction with concentration technology to remove
any remaining water in the concentrated milk, whey or lactose liquid to produce a powder with a
moisture content of less than 5% m/m. Many of the various powders have a shelf-life of 12 months
or more, if stored properly. The combined use of concentration and drying technology produces
dairy-based powders used widely as ingredients in the food and pharmaceutical industries.
Filtration is a widespread processing technology which is used in the dairy industry to physically
separate and selectively concentrate milk components (namely, fat globules, caseins, whey
proteins, lactose and milk minerals) (International Dairy Federation, 2019b). Membrane filtration
processing encompasses a range of separation technologies that are widely applied within dairy
processing for removal of bacteria and bacterial spores, de-fatting of milk and whey, protein
enrichment and isolation, partial demineralisation, concentration of dry matter and recovery of
water.

lon-exchange technology is used to extract various, nutritionally valuable milk and whey
components such as lactoferrin, galacto-oligosaccharides (GOS), docosahexaenoic acid (lipid
DHA), etc. Some of these are commonly used in infant formula and nutritionally enhanced
powders for athletes because of their beneficial nutritional properties.
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Annex 2: IDF Infographic - Milk tree
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