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Scenario 4. AR Case study: Sustainable bread

Bread is one of the world’s oldest and most consumed foods, with billions of loaves baked daily.
However, traditional bread production can have a significant environmental impact. From growing
wheat to baking, every step contributes to resource use and emissions. One way to reduce this impact
is by exploring sustainable bread ingredients.

This scenario focuses on understanding the ingredients of sustainable bread. Students will engage in
practical activities to explore the value of each bread ingredient, the possibility of replacing it if it is an
allergen, as well as linking them to economic processes in Europe.

Students will learn about the factors that influence the value of each ingredient and consider their
impact on the environment. This interdisciplinary project integrates concepts from Science,
Technology, Engineering, Arts and Mathematics (STEAM), which also includes sustainable solutions to
mitigate environmental problems in the process of baking raw materials, such as energy consumption,
food waste, quality and European economic development.

Instruction for Utilizing the Case Study:

In the example given below, students can use their mobile phones to scan an image. By touching each
ingredient separately, they can find out detailed information about the value and allergenicity of each
ingredient, as well as its impact on the European economy and the environment.
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Case Study 4: Different ingredients for Sustainable bread

What does the bread consist of? The information on the ingredients of bread will tell you
about the ingredients and their importance, as well as which ingredients to replace to make
allergen-free bread (e.g. lactose-free, flour-free, egg-free).

e Can a bread made with eggs, milk and water be considered lactose-free?

-+ + =

o Does bread made with almond milk, water, and flour contain eggs?

w + +

o  Will bread made with only oil, water, and flour rise during baking?
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Information Sheet 4: Understanding the value and importance of Sustainable
bread ingredients

Ingredients Description of the ingredient, outlining sustainable practices
sugar

Sugar is a crucial component in bread-making, impacting texture,
flavor, and shelf life. In Europe, sugar production is a key
economic activity, driven by advanced techniques and regulatory
frameworks. For those unable to consume sugar, a variety of
natural and artificial alternatives can ensure high-quality bread
without compromising safety or dietary needs. This adaptability
makes bread one of the most inclusive and versatile staples
worldwide.
Sugar is a vital agricultural product in Europe, primarily derived
from sugar beet. Sugar beet is the primary raw material for sugar
production in Europe, accounting for around 50% of global sugar
beet production. France, Germany, Poland, and the Netherlands
lead European sugar production due to favorable climates and
advanced farming techniques. The EU promotes sustainable
farming practices, reducing water use and adopting bioenergy
solutions in sugar production
While sugar itself is not a common allergen, some people avoid
it due to dietary restrictions or health conditions (e.g., diabetes
or sugar intolerance). Fortunately, there are substitutes that can
mimic sugar’s functional properties in bread:
e Natural Alternatives: honey, maple syrup or agave
nectar and fruit purees.
e Artificial Sweeteners: stevia or erythritol
e Non-Sweet Replacements: malt extract and oat syrup or
barley malt
® Completely Omitting Sugar: bread can be made without
added sugar (like traditional sourdough), though it may
rise more slowly and have a less tender crumb.

water Water is indispensable in the production of bread, shaping its

‘ structure, texture and flavour. In Europe, water is at the heart of
agricultural and industrial processes and sustainability efforts
are focused on its efficient use and conservation. While water
cannot be completely replaced in traditional breads, creative
alternatives such as plant-based milks, juices or ingredients with
high moisture content can be adapted to dietary needs or
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preferences. These innovations highlight the versatility of bread
and its adaptability to different conditions.

Precision farming techniques such as drip irrigation and

rainwater harvesting have been introduced in Europe to reduce

water consumption while maintaining high productivity.
salt Salt is essential for controlling the taste, texture and
fermentation of bread. In Europe, salt production is animportant
economic activity, supported by both mining and sea salt
extraction. Although salt cannot be eliminated completely
without affecting the quality of the bread, substitutes such as
potassium chloride and aromatic herbs are alternatives for those
with dietary restrictions. Salt itself is not an allergen, but some
health conditions (e.g. high blood pressure, kidney disease)
require a low-sodium or sodium-free diet.

Europe is a major producer and consumer of salt, with countries
such as Germany and the Netherlands leading exporters. To
address the public health concerns of excessive salt
consumption, the EU is encouraging the reduction of salt in
processed foods, including bread.

Eggs are a multi-purpose ingredient in bread, providing
structure, moisture and appearance. In Europe, the egg sector is
an important part of the economy, adapting to consumer
demands for sustainability and animal welfare.

Europe is a major exporter of eggs and egg products, including
powdered and liquid eggs used in large-scale food production.
The top egg-producing countries in Europe are Germany, France,
Spain, and Italy. Egg farming has an environmental footprint due
to feed production, water use, and emissions. However,
innovations like sustainable feed and waste recycling are helping
to reduce impacts.

Egg allergies or dietary restrictions, such as veganism, may
require substitutes in bread recipes such as, mashed bananas,
flaxseed or chia seeds, unsweetened applesauce, aquafaba
(Chickpea water), baking powder and vinegar, plant-based milk,
oil or melted butter.
yeast/dry yeast Yeast is a key player in the bread-making process, ensuring the
Z rise, texture and taste of the bread. The yeast industry is an
integral part of the European economy, benefiting from
sustainable practices and a strong bread and beer market. For
those with yeast sensitivities or dietary preferences, a range of
alternatives - from chemical yeast enzymes to wild fermentation
- offers solutions to make delicious bread without yeast. This
adaptability highlights the enduring versatility of bread as a
global staple.
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The yeast is mainly grown on sugary substrates such as molasses,
a by-product of the sugar industry, thus contributing to the
circular economy. The European yeast market is closely linked to
the bread industry, which produces millions of loaves every day.

Although vyeast allergies are rare, some people may have
sensitivities or prefer yeast-free diets. In such cases, alternative
yeast agents can be used: baking powder, baking soda with acidic
ingredients, kefir or yogurt and steam.

Milk and milk powder improve the quality of bread, especially in
enriched recipes. Although they are not necessary for plain
bread, they significantly improve taste, texture and nutritional
value.

Milk production is the cornerstone of Europe's agricultural
economy. The region is one of the world's largest producers and
exporters of dairy products, including milk powder.

Milk powder is produced by evaporating milk to remove the
water, resulting in a storable product that is easy to transport
and can be used in large-scale food production. Europe is a major
exporter of milk powder, especially to African and Asian
countries where fresh milk is less available.

Dairy farming contributes to greenhouse gas emissions, water
use and land degradation. Efforts to improve sustainability
include methane-reducing feed additives and better manure
management.

For people who are lactose intolerant, allergic to milk proteins or
follow a vegan diet, milk or powdered milk can be substituted in
bread: plant-based Milks ( soy milk, almond, oat, or coconut
milk), water with oil or margarine, blended nuts or seeds, plant-
based milk powders (derived from soy, rice, or coconut) and
lactose-free milk or hydrolyzed milk protein products.
Seeds are often added to bread to improve its taste, texture,
nutritional value and aesthetic appearance. The most popular
types of seeds in bread:
e Linseed (flaxseed): rich in omega-3 fatty acids.
® Sesame seeds: popular as a condiment, especially on
burger buns and artisan breads.
e Sunflower seeds: used in multigrain or seed breads.
e Chia seeds: known for their water-absorbing properties
and high nutritional content.
e Pumpkin seeds: add flavour and a unique look to bread.
® Poppy seeds: used for decoration and give a mild nutty
flavour.
In Latvia often used caraway seeds in rye bread.
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Seed production is an integral part of agriculture in Europe, as a
variety of seeds are grown and used to produce foodstuffs,
including bread. Europe is a major exporter of seeds to world
markets, in particular linseed and sunflower seeds.

Although seeds are nutritious, some people may have allergies
or dietary restrictions that require alternatives, such as, oats or
oatmeal, chopped nuts (if not allergic to nuts), cereals (such as
millet, quinoa or buckwheat groats), shredded coconut, spices.
However, for severe allergies, traditional bread recipes without
seeds are recommended.

Oil is not always essential in basic bread recipes, but it plays a
crucial role in enriched bread types and certain baking processes.
Oil is not always essential in basic bread recipes, but it plays a
crucial role in enriched bread types and certain baking processes.

Europe is a significant producer and consumer of vegetable oils,
which are widely used in food, cosmetics, and biofuels. Popular
types of oil used in bread-making

e Olive oil common in mediterranean-style breads, such
as focaccia and ciabatta. Spain, Italy, and Greece
dominate the global olive oil market.

e Sunflower oil is a neutral-flavored oil often used in
industrial baking. Ukraine is a key supplier to Europe
and Spain.

® Rapeseed Oil (canola): popular for its light flavor and
heart-healthy omega-3 fatty acids.Leading Producers:
France, Germany, and Poland.

® Coconut and Palm QOils: used sparingly in bread for their
distinct flavor and stability.Mostly imported from Asia
and Africa due to climate constraints.

Bread recipes are varied, but in keeping with sustainable
thinking, seasonal products are more often chosen, such as
mashed avocados, tomatoes, peppers, carrots, pumpkin, apples,
pears and others.




