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Welcome to the Winter 2021 edition of Baking Europe journal.

WELCOME

elcome to this special 
winter edition of 

Baking Europe journal 
focusing on sustainability 

in the industry.

Choosing whether to adopt a 
sustainable philosophy for any 
organisation is no longer a choice, it is 
now an obligation. The noise that is 
climate change, CO2 & methane 
emissions and plastic packaging, has 
crescendoed to the deafening roar 
that is a tornado; a euphemism of 
December’s devasting hurricanes in 
both the USA and the Philippines. A 
melodramatic introduction for a 
journal on baking innovation and 
science? Perhaps, but it paints a very 
real but not insurmountable challenge 
to industrial bakers worldwide. But 
fear not – here’s the good news: 
Baking Europe’s scientific partners, 
researchers, industry professionals as 
well as you the baker have been 

beavering away looking for solutions. 
And in the same way that rapid 
development of Covid-19 vaccines 
took place, promising research and 
solutions are already coming to  
the fore.

First off, the FDF Food Drink 
Federation of the UK sets out its 
policies for emissions’ reduction, 
followed by the Grain Foods 
Foundation report on the need for 
more sustainable foods. Then the 
University of West London looks at 
how marketing terminology such as 
artisan or vegan, has been affected by 
changing trends. Elsewhere we delve 
deeply into new innovation and cover 
studies on alternative proteins – 
neither from animal nor plants! 
Intrigued? Turn to page 36.

Also included is a new feature on 
flatbreads and more on the thorny 
subject of packaging.

Finally, with several reports from  
our clients on reuse of waste bakery 
products, sustainability and energy 
reduction, to name but a few, (See 
Industry research profiles and 
Sponsored Features), there is  
ample fodder to stimulate your 
innovative juices.

Graham Pendred 
Publisher & Editor

http://www.bakingeurope.com
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 FOOD AND DRINK 
MANUFACTURING: A  
NET ZERO STRATEGY
Reducing food system emissions from 
farm to fork

t is widely accepted that as global 
warming intensifies, the frequency 
and intensity of wildfires, flooding 
and droughts will increase. This 

year’s media coverage notes that 
globally, July 2021 was the hottest 
month on record. Agricultural and 
ecological droughts will place 
increasing strain on food systems, 
alongside a global system which 
already makes up 26% of greenhouse 
gas emissions, (Ritchie, 2019). 

International supply chains will come 
under increasing pressure from areas 
under greater environmental stress 
and when combined with lower 
farming yields domestically, (as seen 

in the UK during 2021 following 
periods of drought and flooding), the 
impact that food systems have on the 
environment and our dependency on 
it, becomes apparent – and hence the 
imperative we all face to address both 
the causes and consequences of 
climate change and reducing 
emissions to Net Zero. COP26 thus 
played a huge role in highlighting 
how overarching and critical food 
systems are to achieving the 
millennium sustainable development 
goals, in the light of climate change. 

The food and drink industry
Taking the UK as a case study, the 
food system which sustains this 

country employs around 4.3 million 
people, covering the full ‘farm to fork’ 
supply chain, from the growth of 
agricultural products from farms and 
imports, to the provision of food in 
people’s homes. When looking at the 
manufacturing element, the food and 
drink sector is the largest of all – more 
than automotive and aerospace 
sectors combined, accounting for 
almost 20% of total UK manufacturing 
(FDF, 2021).

Post COP26 the momentum behind 
food and drink manufacturers taking a 
leading role in addressing climate 
change, is therefore building 
significantly with the influence and 

Written by:

Emma Piercy

Head of Climate Change & Energy Policy, Food and Drink Federation (FDF)

http://www.bakingeurope.com
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societal impact it yields alongside 
regulatory drivers (for example Net 
Zero targets) and wider market trends 
(for example in growth of plant based 
and alternative proteins). 

But where to start?
Whilst the challenge may appear 
unsurmountable and the journey to 
the end goal is currently beyond the 
horizon, we can already do a lot, 
alongside the long-term planning 
Governments are undertaking to 
reach Net Zero. 

But for those looking at the 
sustainability agenda, whether in its 
full social, economic and 
environmental entirety or any one 
element, setting the right foundations 
is critical to long-term success. 

Understanding market dynamics
The first area to consider is the 
principal context in which a business 
operates. Looking at this through the 
lens of a ‘STEEPLE’ analysis, the 
following factors would be considered:

• Social factors e.g. a growing 

population alongside levels of 
social inequality and food poverty

• Technology e.g. growth in plant 
based and alternative proteins and 
new seed development to 
strengthen biofortification in  
crops

• The economy e.g. the increase in 
global food commodity prices 
alongside energy prices with 
energy a critical input at each 
supply chain stage

• Environmental factors e.g. climate 
changes’ impacts on agriculture

• Politics e.g. trade deals and food 
standards 

• Legal factors e.g. data reporting 
requirements and targets for 
businesses

• Ethics e.g. reducing ‘food miles’ 
and ‘food waste’ has significant 
public awareness

Applying this perspective with a 
review on how a business’s 
competitors are responding to these 
challenges, it is possible to create a 
SWOT analysis. This acronym 
represents high-level perspectives 
regarding the Strengths, Weaknesses, 

Opportunities and Threats a business 
faces in the context of the Net Zero 
targets set by government.

Internal stakeholders
This baselining activity is essential for 
obtaining internal stakeholder buy-in, 
a critical success factor given that 
achieving Net Zero requires 
commitments and contributions from 
across business: transformation must 
take place and be supported by all 
staff and employees throughout the 
business. 

Of course, change can come from 
anywhere, but for the drive to Net 
Zero to be entirely embedded, this 
must also be led and supported from 
the top of the business, with clear 
internal accountabilities. The graphic 
below shows different functions 
common to many manufacturers and 
their respective roles.

Planning for Net Zero
Delivering a holistic strategy for Net 
Zero requires an all-encompassing 
strategic framework. The Institute for 
Grocery Distribution in the UK sets 

Net Zero Handbook Page 1

PLANNING FOR NET ZERO ASSIGNING RESPONSIBILITIES

Logistics

Decarbonise 
product 
transport

• Optimise efficiency practices
• Establish a fleet-wide decarbonisation 

program
• Embed decarbonisation into contracts

NPD

Develop low 
carbon recipes

• Develop lower carbon recipes
• Innovate w/ low carbon ingredients
• Introduce simple carbon KPIs

Manufacturing

Tackle scopes
1 & 2

• Implement energy metering, modelling & 
management

• Explore low carbon technologies
• Improve resource & energy efficiency

Marketing

Promote low 
carbon options

• Understand climate context
• Promote societal climate action
• Promote diet decarbonisation and in-

home waste reduction

Finance

Unlock 
investment

• Budget for climate action
• Price carbon internally
• Integrate climate into decisions

HR

Develop climate 
skills

• Link exec incentives to climate
• Recruit for sustainability skills
• Embed carbon literacy

Procurement

Green supply 
chain

• Source low carbon ingredients
• Address supply chain deforestation
• Procure renewable electricity
• Engage suppliers on climate

CEO 
& Executive 

Team

Embed 
decarbonisation

in strategy

• Demonstrate climate leadership
• Support science-based targets
• Assign internal responsibilities
• Drive a decarbonisation culture

Lead

Task
• Actions

Emissions reduction is the responsibility of the whole organisation. A net zero strategy should assign specific carbon-reduction tasks to departments and individuals.

Customer 
Account 

Management

Make climate 
part of customer 

appeal

• Engage buyers on climate
• Compete on tenders with climate 

credentials
• Work with customers on decarbonisation

Figure 1: Internal accountabilities for Net Zero, FDF Net Zero Handbook

http://www.bakingeurope.com
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out such a guide in their July 2021 
publication on, ‘Building your Net 
Zero roadmap’, which highlights the 
stages of measuring, targeting, 
implementing, financing, 
communication and advocacy. For 
food businesses in the UK, each 
sub-sector will, of course, have its 
differences, however, the common 
strands around actions for reducing 
emissions are as follows:

• Understanding baseline sources of 
emissions

• Identifying key CO2 hotspot areas
• Setting CO2 reduction targets
• Decarbonisation (CO2) reduction 

plans
• Data to support reporting

Actions to deliver Net Zero
At the Food and Drink Federation 
(FDF), the largest trade body 
representing food and drink 
manufacturers in the UK, we have 
been working heavily over the last 18 
months, building our support 

programme whilst navigating through 
the Covid pandemic. Naturally, in the 
lead up to, and in light of COP26, our 
discussion around recovery has 
focused on how this can help kick 
start the ‘green transition’.

At FDF, we undertook a research 
project in autumn 2020 with our 
members, regarding the challenges, 
barriers and support they sought from 
Government, as well as FDF as their 
trade body, with the 
recommendations forming our 2021 
work programme. During this last year 
and still ongoing, we started a 
programme with our members to 
deliver information and training, 
create opportunities to share best 
practice between members and we 
continue to develop our advocacy 
work, both with Government and 
across the ‘farm to fork’ supply chain 
on the pathway to Net Zero.

These green shoots of collaboration 
and action are what will drive 

progress in reducing food sector 
emissions – and certainly reflect 
Greta Thunberg’s call for less, ‘blah 
blah blah’ and more action. FDF’s, 
‘Achieving Net Zero’ handbook, 
launched at COP26, further 
demonstrates this and compliments 
our announcement in April 2021, that 
our sector’s ambition is to reach Net 
Zero by 2040. 

The free to download 
handbook provides practical 
guidance for food and drink 
manufacturers, particularly those at 
the early stages of developing their 
climate strategy on how to address 
these climate challenges. The 
document is aimed notably with small 
and medium enterprises in mind, 
since of the UK’s 10,990 food and 
drink manufacturing businesses, 97% 
are SMEs (FDF, 2021). 

The handbook starts with highlighting 
the carbon (CO2) footprint of food 
consumed in the UK, which makes up 

Achieving Net Zero: A Handbook For The Food And Drink Sector
Practical guidance for food and drink manufacturers to achieve Net Zero emissions 

The FDF Net Zero Handbook

https://www.fdf.org.uk/globalassets/resources/publications/guidance/compressed_fdf-net-zero-handbook-final-111021.pdf
http://www.bakingeurope.com
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21% of the UK’s total CO2 emissions 
(WRAP, 2021), of which ingredients 
contribute to 65% of the embodied 
carbon, with half of this from imports 
as shown in Figure 2 below (FDF, 
2021), 

Next, the handbook covers each of 
these areas providing detailed 
information, recommendations and 
checklists covering the full value 
chain, from the ingredients sourced, 
to manufacturing and distribution 
operations, right through to 
preparation in people’s homes, the 
influence that manufacturers can 
have and the actions they can take, to 
reduce emissions at each of these 
stages. The role of carbon (CO2) 

offsetting and removal is also 
explored.

An overview of these actions is shown 
in figure 3 overpage.

Reducing onsite emissions
One of the great challenges for all 
food and drink manufacturers, is that 
most product emissions occur within 
the supply chain (so called scope 3 
emissions), outside the immediate 
business, so reducing those emissions 
can be more complex and take more 
time. This does, however, provide a 
great opportunity for manufacturers 
to demonstrate leadership in reducing 
their onsite emissions, namely their 
scope 1 and 2 emissions.1

Overall, the decarbonisation (CO2 
reduction) of manufacturing requires 
action on electricity procurement, 
new heating technologies and 
improvements to processes and 
efficiency. On energy efficiency and 
management, the handbook covers 
general recommendations alongside 
practical suggestions around electric 
motors, boilers and varying demand 
to coordinate with energy price 
signals. On decarbonising (CO2 
reduction) electricity, advice is given 
on power purchase agreements and 
other ‘green’ electricity products, 
alongside exploration of suitable 
on-site applications, as well as 
covering the scope for sustainable 
refrigerants.

Figure 2: UK emissions footprint from food consumed

http://www.bakingeurope.com
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Decarbonising (removing CO2) from 
heat production
The largest area where advice is 
targeted, is that of reducing CO2 
levels produced as a result of process 
heat. The handbook incorporates the 
recommendations published in the 
FDF/SLR report from June 2020, on 
how to achieve reductions, updating 
the work from the 2015 sector 
roadmap led by Government. 

For direct fired equipment, a move to 
electrification is likely to dominate in 
the future as the grid reduces its CO2 

emissions: for example, heat pumps 
used for low grade heating and 

alternatives to electric powered ovens 
which may include those using 
microwave and radio frequency. 
Where electric alternatives are not 
available, we expect fryers, grills and 
ovens to continue using gas: in many 
cases, existing units are already 
capable of using biogas and are likely 
to be capable of running on 20% 
hydrogen. 

But for indirect heat users requiring 
steam, e.g. hot water or air, utilising 
CHP or boilers, the main option is to 
eradicate C02 by supplanting using 
fossil fuel gas supply with biogas 
obtained from anaerobic digestion, 

gasification/pyrolysis of waste or 
green tariff gas (renewable gas 
produced by a third party). Most units 
can also run on a fuel mix up to 20% 
hydrogen blended with natural gas, 
biomass boilers using wood pellets or 
other solid biomass fuel as further 
options. The electric boiler market 
may expand, but currently looks 
limited by the high relative cost of 
electricity, it being typically four to 
five times higher than gas at the time 
of print. 

Whilst the ongoing development of 
the technology to manufacture 
efficient hydrogen boilers is still in its 
infancy, it may also be possible to 
develop hydrogen burners to use on 
existing boiler plant, however, a very 
important limiting factor is the current 
lack of a reliable supply of hydrogen.

Additional challenges facing both 
food manufacturers and energy 
suppliers, the former being 
characterised as a ‘dispersed 
manufacturing sector’ due to its 
disparate and diverse locations across 
the UK’, are that the existing grid 
infrastructure will require significant 
time-consuming, costly modifications 
bringing with them further challenges 
in the conversion to the new,  
greener fuels.

Some food producers will be located 
within one of the industrial clusters 
and for them, changes to the new fuel 
supplies will be realised more quickly: 
the government has announced the 
first low carbon (CO2) cluster to be in 
place by 2030 and the first zero 
carbon (CO2) by 2040.

EU Context
The challenges around removing CO2 
emissions from manufacturing are 
well recognised and in July 2021, 
Food and Drink Europe (FDE) 
published their roadmap, setting out 
the options and challenges from a 

Figure 3: Overview of Net Zero actions for manufacturers

http://www.bakingeurope.com
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European perspective. Naturally, the 
scale of the task in hand in Europe is 
even bigger than that of the UK; 
across Europe 99% of the 291,000 
businesses are SMEs with 4.8 million 
employees spread over many 
countries. 

In terms of the supply chain, the EU 
food and drink industry buys 70% of 
all EU agricultural produce and the 
inherent (CO2) generated by 
producing food in Europe represents 
30% of the total emissions within the 
EU, with the manufacturing process 
(scope 1 and 2 emissions) accounting 
for 11% of this share, or 3% of the total 
(FDE, 2021).

Conclusion
It is very easy to become over-awed 
by the sheer scale of the challenges 
ahead. But if we all focus on 
encouraging change in our own 
spheres of influence, however large or 

small, then the pieces of the jigsaw 
puzzle will come together over time. 

The key to the eventual success of 
this process is that of developing our 
own narrative and storytelling 
capabilities on why it so important to 
reduce CO2 emissions, driving the 
message home at all levels of the 
business hierarchy and stressing with 
peers, the need for communication 
and collaboration, both internally  
and externally; an essential goal  
being to obtain internal stakeholder 
buy-in.

The 2020s is the decade for incisive 
action and delivery and if we are to 
meet the Paris climate goals and limit 
global warming to 1.5 0C, then it is 
essential that we all play our part, 
working together, both within 
companies and across the ‘farm to 
fork’ supply chain to make this 
happen. 

1.  It is worth noting that for producers of a few food products such as beet sugar, manufacturing is the largest source of emissions.

Emma Piercy 
Head of Climate Change & Energy 
Policy, Food and Drink Federation

E: emma.piercy@fdf.org.uk 
T: +44 (0) 7815 863 866
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FRITSCH has developed a new, output-based control system for its 
semi-automatic and industrial lines to make their operation as easy 
and intuitive as possible.

Finding skilled personnel is 
increasingly a challenge for 
many bakeries. In order to 

make its lines as easy and intuitive 
to operate as possible, the bakery 
machine manufacturer FRITSCH has 
developed a completely new control 
system. This is used in both the 
PROGRESSA and the IMPRESSA 
series. “The goal is to minimise the 
prerequisites for prior knowledge of 
their operation and, wherever 
possible, to have the software prevent 
input errors,” says Wolfang Stegmaier, 
Project Manager for Digital 
Development. The software 
specialists and dough technologists 
at FRITSCH have worked closely 
together in the development of the 
new control system so that in the end 
the customers can achieve both 
quantitatively and qualitatively 
superior results on their lines.

Output-based control
With the new concept, the line is 
controlled according to target output. 
“Say a customer wants to produce 
5,000 croissants, for example; then 
they simply enter this amount into the 
display and the line will calculate all 
parameters necessary to achieve that 
quantity,” Michael Gier, Head of the 
FRITSCH World of Bakery, explains. 

“All the while,” Wolfgang Stegmaier 
explains, “the software checks 
whether the desired performance 
change is even feasible. The drives 
coordinate with each other according 
to output and, if necessary, 
automatically regulate themselves to 
the capacity of the smallest drive.” 
This ensures high and consistent 
product quality for the bakery.

In the past, adjusting settings has always 
been a highly technical task. Operators 
had to know exactly how the line works 
and how adjusting a single parameter 
will affect the overall result. “Creating 
a new recipe no longer involves 
readjusting all of the parameters. 

The new control system provides a 
multitude of basic programs and 
corresponding performance 
parameters for various products, 
where only very few parameters need 
to be readjusted anymore, such as 
roller gap and number of layers, in 
order to achieve the desired results,” 
Gier says. This considerably shortens 
the time spent on making new settings 
for a new product. Furthermore, any 
operating errors can be quickly 
detected or even avoided. This 
reduces downtimes and increases the 
overall efficiency of the line.

Clear division of user levels
“After talking with customers, dough 
technologists and software 
developers, we came upon the idea 
of developing three different user 
levels,” Wolfgang Stegmaier relates. 
The first level offers a general 
overview of the line. The second level 
shows the various components in the 
line, which can be monitored and 
adjusted by the personnel during 
production runs. The third level is for 
finely adjusting presets and is mainly 
reserved for the dough technologists. 
Michael Gier adds, “The first and 
second level are particularly relevant 
for the operators; the third level is 
where our experts or the customer’s 
experts do the fine tuning to define 
which products can be produced on 
the line.”

Visualisation creates transparency
The developers placed great value on 
ensuring that all components are 
networked to operate in unison. The 
drives, for example, are connected to 
the controller via a bus system. “The 
new concept also provides a clear 
overview of the individual components 
of the line,” Wolfgang Stegmaier 
reports. The visualisation on the display 
allows the user operating the line to 
switch quickly to the appropriate user 
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level and makes the individual 
machine parts clearly recognisable. 

Baked goods producers can grant 
their employees personalised access 
to the user levels and components 
with their own login. “With the new 
control system, users can log into the 

machine with their personal ID,” 
Michael Gier says. Users are assigned 
the necessary access rights while 
their ID is being created in the control 
system. In other words, the rights are 
permanently defined. This increases 
the security and safety of the line and 
reduces user errors.

BAKINGEUROPE Winter 2021 
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“The new concept is convincing all 
along the line and of course our lines 
in the World of Bakery are also 
equipped with it. Interested 
customers are welcome to come  
and see and test the new control 
system at any time,” Michael Gier 
enthuses. 

www.fritsch-group.com

FOR MORE INFORMATION →
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 FLAT BREADS
A food increasing in popularity is now  
in need of innovation in process  
sustainability and nutritional improvement
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hen thinking of bread, 
your thoughts may 

take you to French 
sticks or pan-baked 

breads. However, globalisation and 
migratory movements has brought 
with it great change and influence in 
the industrial bakery business, with 
one sector of note expanding 
exponentially in recent years, namely 
that of flat breads. The increased 
trend in the consumption of 
flatbreads is not simply due to a 
response to fashion, it having started 
with the growth in popularity of 
Mexican tortilla, from which the 
market ballooned rapidly and now 
includes many different types and 
shapes of flat bread products, driven 
mainly by the revisiting of traditions 
and introduction of such breads from 
their native countries. Perfectly 
adapted to snacking and finger foods, 
flat bread also offers in a single bite, a 
mix of crust and crumb with a broad 
range of texture, colours and 
formulation, with far lower limitations 
to inspiration and innovation than 
conventional breads. One may also 
wish to distinguish between the 
Nordic style flat bread which is very 
often dry and crispy, its formulation 
including crops such as rye, barley, 
oats, wheat and even legumes and 
the Southern style flat bread, in which 
wheat dominates but is combined 

with, for example, corn or other crops. 

From an historical point of view, flat 
bread is known as the world’s oldest 
bread that originated in Jordan 
(14,400 years ago). Ever popular in 
the Mediterranean, flat bread is very 
much a traditional staple product 
examples of which originate from 
Italy, (Borlengo, Focaccia, Torta, 
Pizza, Piadina, Pane Carasau, Tigella), 
Malta, (Ftira), Greece (Lagana, Pita, 
perek), Croatia, (Lepinja), Jordan, 
(shrak, taboon, abud, ka’ak, and 
zaatar), Egypt, (Baladi) See also 
Baking Europe winter 2017) and 
Spain, (Cenceña, the Canary Islands).  
All these various types of bread have 
great an impact on industry and 
consumers.

This diversity of products is based not 
only on the recipes but also on the 
process required for making those 
breads, resulting in breads with a 
range of texture characteristics, taste, 
flavours and so on. Nevertheless, 
these types of breads are mainly 
founded on traditions from each 
country or region and currently they 
are facing several challenges: Firstly, 
consumers now look for innovation 
from the sensory point of view and 
also for nutritive and healthy foods. 
Secondly, regarding sustainability, flat 
bread making requires a process 
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revision for optimising or reducing 
energy consumption, whereas its 
shelf life remains a key issue to 
prevent bread wastage. Revisiting 
tradition with the new perspective of 
sustainability, nutrition and health, will 
contribute to improve the dietary 
habits of the population, particularly 
in the Mediterranean basin, which 

have been changing during recent 
decades (e.g. fast meals/or junk 
food).

Flat bread innovation for meeting 
consumer demands
In the European market there are 
plenty of different flat breads, made 
predominantly of wheat flour, but 

other seeds might also be present. 
Besides wheat, they contain 
vegetable fats, raising agents, or yeast 
and additives including emulsifiers, 
stabilisers and preservatives, among 
others. Likewise, the market is 
reacting to the demand for gluten 
free products with many different 
gluten free flat breads already 
available. These breads are 
predominantly made of corn flour, 
although starch combinations are also 
used in some flat breads, blended 
with stabilisers, preservatives as 
additives. 

Currently, marketed flat breads are 
commonly made of many ingredients 
and additives, but consumers are 
demanding natural foods with lean 

“Apart from the environmental 
impact of such high 
temperatures, a number of safety 
issues must be considered when 
using this technology”
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recipes that are free of additives. 
Much research is required in order to 
align the reality of this new market 
with the current composition of these 
products, in order to realise nutritious 
and healthy flat breads. In addition to 
this, allergies and ailments must be 
considered and the flat bread market 
should answer these needs by 
tailoring the recipes of these breads, 
that are usually made of wheat, and 
therefore are not suitable for many, 
including celiac patients. 

Innovation should encompass market 
trends which include firstly, the growth 
of the organic market as organic flour, 
secondly, the inclusion of different 
types of flours from native cultivars 
(i.e. durum wheat). ) or from crops 
with high nutritional value like oat and 
barley or pulses. Finally, recipes should 
be reformulated, with emphasis on 
nutritional composition and safety 
issues related to mycotoxin content.

Sustainability in the bakery industry 
flat bread sector
Flat bread making covers many 
different processes that vary not only 
on each individual recipe, but also on 
the specific stages of the process 
including mixing, fermenting and in 
particular, baking. In this process the 
product’s diversity in today’s market 
has resulted a huge number of 
different types of flat bread emerging, 
each possessing disparate textures, 
ranging from single or bi-layered 
breads (also known as pocket breads), 
right through to thicker breads such 
as focaccia. 

Within the bread making process, one 
of the most important considerations 
is the high baking temperature 
required for the baking of flatbreads, 
a level that often exceeds 300°C, 
resulting in very high energy 
consumption. Conventional baking 
technologies are usually based on 
heavy ovens that require long periods 

of preheating at high temperatures, 
whilst the duration of baking itself is 
relatively short, it often being 
measured in just a few minutes. Apart 
from the environmental impact of 
such high temperatures, a number of 
safety issues must be considered 
when using this technology, such as 
the creation of acrylamides and the 
rapid staling properties resulting in 
the deterioration of texture and 
freshness.  Innovation and cleverly 
thought-out design and production 
processes need to be applied, 
therefore, to arrive at a solution 
resulting on longer lasting freshness 
and extended product shelf-life 
enabling high quality products to be 
sold at any time of day. When 
examining flat bread production 
efficiency, plant directors should not 
only eradicate wasteful bottlenecks in 
both process and distribution that 
directly affect sustainability, through 
the implementation of an energy 
optimisation programme, but also 
seek out truly sustainable ingredients 
grow in Europe. 

The “FLAT-BREAD-MINE” concept: 
In response to these new challenges, 
a new European project entitled FLAT 
BREAD MINE (FBM) was launched in 
October 2021. The FBM project 
(duration 3½ years with 18 partners) 
was devised around the flat breads of 
the Mediterranean area and aims at 
developing innovation, emerging 
process and technology, funded by EU 
PRIMA programme and focusing on 
adding value to the health benefits of 
the traditional Mediterranean food diet. 

FBM has two main ambitions: firstly, 
to establish and disseminate a MINE 
(a source) of information to assist 
bakers in the development of 
healthier and safe flat breads. 
Secondly, to customise the 
formulation for the production of 
“MINE FB” to be adapted to 
consumers’ tastes in order to obtain 

nutritionally enriched gluten free, 
sustainable, convenient food. The 
project will re-explore and optimise 
the potential of flat bread in terms of 
its baking process, nutritional 
properties and quality with a 
concomitant development of 
standard methods for this type of 
bread, whether its formulation be 
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organic, non-organic, gluten inclusive 
or gluten-free. 

An initial survey will be conducted in 
Europe that will initially cover the 
young population, this being the main 
consumer age group of interest to the 
project. It will also examine the ageing 
population suffering from malnutrition 

as well as those who have developed 
eating disorders. The engagement of 
multiple stakeholders and the 
consumers together in the 
development of an innovative and 
integrated food system concept, will 
ensure the integration of production, 
transformation and consumption, in a 
sustainable and healthy way. The FBM 

approach is based on national/
regional strategies and policies to 
ensure the provision of healthy, safe & 
sustainable food products along the 
entire agri-food value chain, from 
field-to-fork, by bringing together 18 
experts from 10 different 
Mediterranean countries to share their 
knowledge in research and innovation. 

“The project will re-explore and optimise the 
potential of flat bread”
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Partially-baked process
This will be targeted during the 
project in order to offer convenience 
for consumption and to extend the 
shelf life of flat breads. An innovative 
low-pressure mixer and low-pressure 
baking oven will be used for better 
control of flat bread structure and for 
the reduction of energy input. 
Ultrasound technology will be used 
for both to enhance the nutritional 
properties of flours and to reduce 
microbial load. Nutritional 
improvements will be realised 
through the reduction of salt  
content, the glycaemic index (GI), 
whilst enhancing the nutrients  
profile. The potential environmental 
benefits and economic savings arising 
from the application of circular-
economy principles, will be 
addressed by LCA, LCC principles. 

Demonstration tests will be carried 
out with a panel of industry partners 
and consumers during which the 
latter’s acceptance and evaluation will 
be recorded.

The optimisation of both partial 
baking and sourdough processes, will 
contribute to improved GI, reduced 
fat and salt levels, resulting in 
healthier baked products which may, 
therefore, help in reducing levels of 
obesity and non-communicable 
diseases, such as diabetes, heart 
attacks and cancer. FBM will 
accommodate innovative techniques 
of food processing, country-specific 
variations such as recipe design and 
consumption habits, as well as their 
multiple sustainability benefits e.g. 
local sourcing of raw ingredients and 
production and energy use.

FBM industry partners will consider 
the overall focus of the local food 
production system, consumption 
sustainability; waste reduction, 
extended shelf life and healthy diet. 
FBM will also develop innovative flat 
breads based on consumer-centred, 
re-design (based on a survey in WP1 
and consumer’s validation of new 
products) of traditional Mediterranean 
recipes and ingredients, in order to 
satisfy consumer demand in terms of 
healthiness, convenience (part baked 
FB), ease of preparation, taste 
acceptability and exploitation of 
ingredients from the local biodiversity. 

This will act as a symbol of cultural 
identity as bakers utilise local crops 
such as perhaps durum wheat vs soft 
wheat and/or crops adapted to 
climate warming. FBM will couple 
process & reformulation, with the 
nutritional value of the developed FB 
being at the centre of the process of 
valorisation to preserve and enhance 
the healthiness and quality of FB. The 
market receptivity of the developed 
products will be tackled, thanks to the 
panel of industry partners. 
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Introduction
The interest in new, innovative food 
products, diets and ingredients is 
constantly growing worldwide. Food 
technology experts are challenged 
with inventing new ways of product 
reformulation, usually appealing to 
the current food trends, such as 
‘veganism’, ‘clean label’ and ‘free-
from’. Modern consumers are more 
health conscious than ever before 
and, therefore, trying to navigate 
through a store to find new ‘health 
conscious’ and ‘clean’ food options. 

From the food industry’s perspective, 
complete understanding of 
consumers’ feelings and needs is 
dependent upon clear communication 
through a common language. The 
communication most often occurs via 
physical objects, like the product 
packaging, and the contents within – 
in line with the linguistic theory of 
“Signifier and Signified” (see 
footnote).  This theory perfectly shows 
how words with a positive 
connotation such as vegan or organic, 
present a mental image of ‘healthy’, 
‘good’ products which can be linked 
to a ‘happy’, ‘healthy’ and ‘wealthy’ 
lifestyle and ideology. The complexity 
of the information embodied in the 
verbal capsule is alive and difficult to 
quantify. Products that inhibit one or 
more of the characteristics are usually  
sold under collective trademarks 
where official certifications play a 
crucial role. 

Finite definitions, a subjective 
approach
In the modern world, terminology is 
key, especially when looking at 
company marketing strategies – what 
will attract the potential buyer? 
Governments and businesses are 
sometines accused of assigning finite 
and strict meanings to symbols and 
terminologies used across the food 
industry. A contemporary example is 
the previously mentioned term, 
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vegan. There are current laws which 
specify what a product can be 
composed of, to be legally advertised 
as vegan. However, the meaning of 
vegan and veganism is constantly 
evolving and exists frivolously. 
Therefore, certain vegan products 
might not be perceived as such by 
some individuals or organisations 
from the vegan community. Problems 
with product classification increase 
with the amplified use of terms like; 
traditional, artisan and heritage, or 
when contextualising more specific 
terminology at the ingredient level 
like orphan, heirloom, and landrace.

There are numerous terminologies 
used to describe the goods in the 
bakery sector. Artisan, for example, is 
commonly defined as ‘denoting or 
relating to goods produced on a 
small scale using traditional methods’. 
As it has positive connotations, it is, 
therefore, becoming the preferred 
choice across the niche market. 
Products named, Artisan, are often 
made of less popular flour types and 
grades, baked into more irregular 
shapes and are sold ‘unpacked’ and 
unsliced, with short shelf-life trends, 
making these products unique. 
Furthermore, the information 
encapsulated in the term, Artisan, also 
constitutes the production method of 
the product where ‘hand-making’, 
usually over a longer period of time, 
compared to non-artisan breads, is 
perceived as value adding. A similar 
term, ‘Rustic’, is also common in the 
baked goods sector and the historical 
meaning of both seems to be 
somewhat homogenous. A finite 
definition for the terms, Artisan or 
Rustic, is non-existent, quantifying 

trials and assumptions can be made, 
but must rely on the occurrence 
frequency in the current socially 
accepted standard form of the 
language. Therefore, the definition is 
likely to be short-lived and highly 
subjective to current public 
discourse, which creates gimmick like 
marketing tendencies.

Psychological connections 
determine the meaning of the word
Traditional, is an overarching term 
that encompasses other, narrower 
sets of terminologies for food crops 
such as heirloom, heritage, orphan 
and landrace. These are frequently 
used across the UK and USA by the 
seed saving organisations, allotment 
holders, garden centres and in seed 
selling, including some supermarkets.  
Ancient Grain, on the other hand, is 
more common in Europe and has 
very little precise meaning –grain 
species are no more or less ancient 
than the ones commonly used for 
baking and equivalent to the above 
terminologies, as the status is only 
determined by lack of ‘high-input 
species breeding’ and consumers’ 
emotional attachment.

Traditional & Ancient food products 
are often recognised by consumers 
for psychological connections and 
sensory characteristics linked to 
regional and ethnic identity. The 
consultation of existing literature for 
definitions, reveals: “In order to be 
traditional, a product must be linked 
to a territory and it must also be part 
of a set of traditions, which will 
necessarily ensure its continuity over 
time”.10 Across the European market, 
‘traditional food’, has been defined by 

the Italian Ministry of Agriculture as, 
“Products whose methods of 
processing, storage and ripening are 
consolidated with time according to 
uniform and constant local use” and 
the definition is still used to an extent 
across the European Union.

Orphan and landrace crops are 
under-utilised and neglected by the 
industry 
Globally, diets are based on varieties 
within a narrow range of crop-species 
that are bred in agri-research 
environments. However, there are 
many other relatively obscure crop 
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“It is not the finished product 
that is Artisan but the value-
adding process of production”5

http://www.bakingeurope.com


BAKINGEUROPE Winter 2021 
www.bakingeurope.com

species, often known as ‘orphan’, due 
to their comparatively uncommercial 
status and smaller scale use in food 
products. Orphan crops are often 
associated with their regions of origin 
or where they have been well-
established over many years and have 
been grown within local food-systems 
but lack formal crop improvement. 
These are typically still grown as 
‘landrace crops’. Landraces are 
varieties that have developed over 
time through being cultivated by 
generations of farmers, have adapted 
to local environments and cultural 
selection. These are also often termed 

more broadly as traditional or, 
“farmers’ varieties”, these wider terms 
encompassing landraces as well as 
those cultivars bred by farmers that 
have wider geographic distribution. 
Orphan and landrace varieties can be 
part of genetically diverse populations 
and can be viewed as evolving 
entities that are still adapting to local 
environments, farmer selection and, 
in some cases, exposure to a genetic 
diversity of wild relative plants. These 
crops are generally less well known, 
underutilised, or more rarely 
researched and often termed ‘orphan’, 
‘minor’, or ‘neglected’, reflecting their 

non-commercial status in major 
agriculture. Whilst having 
development potential, they have 
been, this far, not been little studied. 
In contrast, modern cultivars are 
expected to be maintained true to 
type according to the Union for the 
Protection of New Varieties of Plants 
(UPOV) rules. 

From a food business and consumers’ 
perspective, the term, ‘heritage’, has a 
strong affiliation with tradition and 
ethnic authenticity, where attention 
and recognition for cultural identity is 
patronised by locals and tourists. The 
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literature outlines three main ‘heritage 
dimensions’: “legacy, people and 
place”. Heritage food, including the 
core ingredient originating from a 
heritage-classed plant is often 
substituted by the term, ‘traditional’, 
simultaneously linked to a specific 
geographical location. A significant 
proportion of literature points towards 
a hidden meaning of heritage, where 
it is closely associated with the 
aspects of agrobiodiversity, food and 
nutrition security. To contrast the 
above, the term, ‘heirloom’, is used 
heavily across North America and 
more rarely in Europe. Definitions for 
heirloom and heritage are far more 

quantifiable with a strong indication 
towards plant variety introduction 
across the mid-twentieth century and 
the development of these crops in 
laboratory contexts, rather than by 
farmers in fields. Nevertheless, the 
time barrier remains arbitrary and 
farmers tend to use different time 
margins. 

Conclusions
Traditional food products and the 
ingredients embodied within 
constitute a crucial element of human 
history and culture. This includes 
cultural identity and ethnicity, local 
and family traditions as well as entire 

cultural shifts like the organic 
movement. Furthermore, the growth 
in interest towards traditional plants 
and foods results in the protection of 
indigenous areas and depopulation. 
In Europe, these plants and food 
products contribute towards 
sustainability, resilience and 
biodiversity; factors that have a 
massive impact on local as well as 
national and continental food and 
nutrition security, specifically by their 
unique genetic characteristics which 
are scarce in modern cultivars. 

The above benefits together with the 
right sensory and rheological 
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FOR MORE INFORMATION →characteristics of ingredients pair with 
cultural trends. When these are 
utilised effectively by food 
manufacturers, they can be used as 
unique selling points in marketing 
strategies, making food supply chain 
diversification economically feasible. 
Currently, orphan crops are being 
selected to develop as modern crops 
to ignite diversification of global food 
supply chains and heal the insecurity 
within. Diversifying the pool of 
ingredients and application of one of 
the definitions; ‘traditional cultivar’, 
‘heirloom’ or ‘heritage’, in ingredient 
searches has the potential to result in 
development of new innovative 
products with strong unique selling 
points. It is, therefore, strongly 
recommended that practitioners 
across the food industry stay updated 

on the use of food related 
terminologies to maintain full 
understanding of their evolution and 
the necessary qualities packaging 
should have in order to optimise the 
consumer’s experience of bakery 
products. 

Footnote
The Signifier and Signified theory 
defined: Linguistic sign is defined as 
the ‘mental unit consisting of two 
faces, which cannot be separated: a 
concept and an acoustic unit’. In the 
sign the signifier is the acoustic 
image, the sounds or the letters used 
to denote what we are talking about. 
Whilst, the abstract mental concept, 
signified is an idea or thing in our 
mind that is produced when we hear 
or read the signifier. 
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PRODUCTION

he global population will 
reach 10 billion or even more by 
2050, which will lead to 
exponential growth in demand 

for food, while global food supply will 
continue to be under great stress. 
Animal protein production drains 
agricultural land and water resources, 
a single beefburger requiring 3,140 
litres of water, 246m2 land and will 
create 75kg greenhouse gas 
emissions (GHG). Other popular 
animal proteins in our diets that also 
produce greenhouse gases include 
egg and milk. Although, such 
emissions from egg and milk 
production are substantially lower 
than meat1, production of a single egg 
still requires 190 l of water whilst a 
litre of milk requires 628 l.  

Cellular agriculture is an emerging 
technology relating to the production 
of animal-derived agricultural 
products at a cellular level, instead of 
using the whole organism as in 
farm-based production. Cellular 
agriculture can supply the growing 
demand for animal-based products 
sustainably. Cells are living factories 
that can turn simple feedstock into 
complex products where technology 
allows wider freedom to engineer 
them further.

There are two kinds of agricultural 

products derived from cell factories: 
acellular and cellular products. 
Acellular products are made of 
organic molecules such as proteins, 
lipids or bioactive compounds and 
contain no cellular or living material in 
the final product. Cellular products 
are made of living or once-living cells, 
such as microbial biomass or plant 
cells. Cell cultured products are the 
same as those harvested from an 
animal or a plant, the only difference 
being the manufacturing technology 
used. 

There are several advantages of 
cellular agriculture; it is efficient, and 
requires 94% less water, 80% less 
land and 76% less GHG compared to 
traditional livestock farming. It is 
scalable, safe and its production 
independent of fields, geography and 
climate. It has no risk of food-borne 
disease, does not require antibiotics 
and ethical considerations are 
satisfied, since no animals are 
slaughtered. Since the cellular 
agricultural technology (cellag) is 
independent of external factors there 

should be no price fluctuation.  
The idea of using cellular products is 
not new. Traditionally single cell 
organisms have been used  in food 
production, e.g. microalgae (Spirulina 
platensis) have been used as a dietary 
supplement since the time of the 
Aztecs in the 16th century and Pekilo 
(Paecilomyces variotii) was grown for 
food and feed in Finland in the 1970s. 
Furthermore, Quorn, a mycoprotein 
based meat substitute derived from 
fungi, has been widely available since 
1985. 

Production of acellular components 
for food is not new, enzymes such as 
rennet or amylases have been 
produced on an industrial-scale. In 
addition it has many uses for dairy or 
bakery products. However, the cellag 
field has been quite active over the 
last five  years, with many start-up 
companies and new investment, 
paveing the way for new food 
products in the global market (see 
Table 1). Due to advances in 
molecular biology in the last 50 years, 
there are also untapped opportunities 
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“Cellular agriculture can supply 
the growing demand for animal-
based products sustainably.”
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to improve systematically both 
acellular and cellular food approaches 
via AI-driven design.

Designer proteins for structural 
functionality 
Aside from the well documented 
nutritional benefit of proteins, they 
also provide functional benefits. 
Cellag based proteins can be 
obtained via heterologous expression 
in a microbial host (either within the 
cell or as secreted protein) by 
precision fermentation (PF) or as 
single cell protein (SCP). SCP refers 
to the process of the extraction of 
protein from pure or mixed microbial 
cultures such as algae, yeast, fungi or 
bacteria. Both processes are more 
efficient due to their high growth 
rates and more sustainable than 
traditional agriculture due their 
utilisation of agricultural residues, 
industrial side-streams, CO2 or 
methane.

The production steps generally 
include preparation of nutrient media, 
fermentation (liquid or solid state), 
cell-separation and concentration, in 
some cases drying and final 
processing of protein into end-
products or as pure protein 
ingredient. SCP is currently produced 
from a limited number of microbial 
species, particularly when 
considering human consumption. 
Regarding, providing structural 
functionality using SCP several 
examples are currently on the market 
such as mycoprotein (Table 1). 

On the other hand, PF protein 
production is not limited by microbial 
species, since cells and all its 

components ((glyco)proteins, RNA, 
lipids and DNA) are removed in a 
series of down-stream process (DSP) 
steps. It makes the products non-
GMO by default and food safety is 
limited to the isolated protein itself, 
however, only a few examples are 
commercially available in the market 
(e.g. amylase, lipase, beta-
lactoglobulin). Ovalbumin which 
occupies 55% of egg white proteins 
has been produced in Trichoderma 
reesei and functional tests has been 
done to confirm its gelling and 
foaming capacity (Fig 1). The same 
host organism has been also used to 
produce beta-lactoglobulin (BLG) an 
important component in whey protein 
(Fig 1). The purified BLG protein has 
similar folded structure compared to 
the bovine material. The precision 
fermentation of both proteins has 
yielded titers of 4g/L.

Designer proteins for taste
Precision fermentation (PF) has been 
identified as one key enabling 
technology to move our society 
towards a circular economy. The  
need to create molecules from 
scratch instead of extracting them 
from nature is evident yet to do so  
will pose major challenges  
(www.rethinkx.com/humanity).

One example of PF production of a 
flavor ingredient is leghemoglobin, a 
heme binding protein, which yields a 
blood-red colour, cooking aroma and 
meaty taste in plant-based burgers by 
Impossible Foods, Inc., whilst 
myoglobin (another heme binding 
protein) is awaiting FDA approved by 
Motif FoodWorks, Inc. Both proteins are 
produced by different type of yeasts.  

Figure 1. Fungal production 
of ovalbumin with excellent 
foaming properties and a stable 
beta-lactoglobulin emulsion 
(TrBLG) versus a whey protein 
emulsion (WPI). Copyrights 
belong to VTT Technical 
Research Centre of Finland Ltd

“Sweet proteins derived from the serendipity 
berry, could be the first engineered food protein 
produced by PF in the world.”
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Sweet protein
Sweet proteins is a family of 
structurally and functionally diverse 
group of proteins, mainly derived 
from tropical plants of South Asia or 
Africa, with no shared-sequence 
similarity to one another. Apart from 
lysozyme in egg, there are seven 
known plant based sweet proteins. 
The reason behind their intense 
sweetness compared to sugar, is still 
up for debate (Temussi, 2011). Due to 
their relatively small size, sweet 
proteins lend themselves for re-
designing to enhance their sweetness 
and stability, as well as recombinant 
production (Moralejo et al, 2001). 
Though several companies, such sells 
miraculin powder as sweetener whilst 
others are pursuing the 
commercialisation of brazzein 
(Tancredi et al, 2004), sweet proteins 
derived from the serendipity berry, 
could be the first engineered food 
protein produced by PF in the world. 
Another company has engineered a 
novel-food sweet protein that is a few 
thousand times sweeter than sucrose 
possessing a relatively high level of 

thermostability. Since it is not 
sustainable to harvest sweet protein 
from fruits which are relatively 
difficult to cultivate, PF is seen as the 
way forward to provide safe and 
sustainable alternatives with improved 
properties over the polluting sugar 
industries.

Lipids for both structure and taste 
In a mission to find animal product 
alternatives, recent food research has 
mainly focused on protein, while fat 
has been wrongly neglected. While 
fat typically makes up a much smaller 
proportion of a meat product or in 
milk, it is a key determinant of flavour, 
texture, nutrition and visual 
appearance, all of which are 
correlated with consumer preference 
and willingness to make a purchase. 
Today, many meat and dairy 
alternatives contain coconut and 
palm oil as fat sources, which has 
50% more saturated fat than beef or 
pork lard. The use of other vegetable 
oils as animal alternatives are limiting 
the sensory experiences due to the 
difficulty in encapsulating lipids from 

these sources. Therefore, production 
and incorporation of bio-
manufactured fat, which is more 
sustainable and healthier than its 
animal originating counterparts, is 
essential to ensure favourable 
consumer responses and market 
success of future foods. Many strains 
of oleaginous microorganisms e.g. 
yeasts, bacteria and algae, can 
produce various lipid profiles 
efficiently. In terms of food lipids, 
triacylglycerols (TAG) are the most 
interesting both providing calories 
and essential fatty acids to our body. 
Out of 600 identified oleaginous 
yeast species only 20-30 can 
produce TAGs (Gazani and 
Marangoni, 2021). Under excess 
nitrogen conditions yeast cells 
convert carbon sources to lipids, 
where, depending on the growth 
conditions and the type of organism, 
the accumulation of TAGs can reach 
70% of cell biomass (Gazani and 
Marangoni, 2021). Rhodotorula 
glutinis (yeast) and Mortierella 
isabellina (fungi) can produce 72% to 
86% w/w db lipids, respectively 

Table 1. Start-ups in cellag products close to market
Cellag product Company Year Regulatory approval status website

Fungi protein Nature’s Fynd 2012 GRAS status approved by FDA, 
products available in US

https://www.naturesfynd.com/

Milk proteins Perfect Day, US 2014 GRAS status approved by FDA, 
products available in US and  
Hong Kong

https://perfectday.com/

Beef/burger Mosa Meat, NL 2015 information not available https://mosameat.com/

Egg proteins Clara Foods/Every, US 2015 information not available https://theeverycompany.com/

Allergen free peanut and gluten UKKO, US 2016 information not available https://www.ukko.us

Single cell protein Solar Foods, FI 2017 information not available https://solarfoods.fi

Beef Aleph Farms, IS 2017 information not available https://www.aleph-farms.com/

Fish products BlueNalu, US 2018 information not available https://www.bluenalu.com/

Cheese Formo, DE 2019 information not available https://www.legendairyfoods.de/

Milk proteins Remilk, IS 2019 information not available https://www.remilk.com/

Chicken/duck fat Peace of Meat, BE 2019 information not available https://peace-of-meat.com/

Food colorant Michroma, US 2019 color additive petition to be 
submitted to FDA in 2022

https://www.michroma.co/

Chicken meat Eat Just, US 2020 Yes, available in Singapore https://goodmeat.co/

Sweet protein Amai Proteins, IS 2021 information not available https://www.amaiproteins.com/
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(Ratledge, 1997). Yarrowia lipolytica, 
which has a GRAS status, has been 
sequenced and used as a metabolic 
model to enhance TAG production in 
other oleaginous yeasts (Koivuranta et 
al., 2018). Trichosporon oleaginosus is 
one of the strains that has been 
extensively studied for its ability to 

accumulate TAGs by up to 70% and 
can yield a fatty acid composition 
similar to cocoa butter (Caporusso et 
al., 2021, Papanikolaou et al., 2001). 
The feasibility of industrial-scale 
production of microbial oils depends 
on both substrate costs and 
optimisation of growth conditions.

Future outlook
Within the landscape of advanced 
biotechnology, we are no longer 
asking if we can create something, 
but what should we create to solve 
the world’s big problems. As such, it 
is predicted that protein engineering, 
traditionally applied to 
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biopharmaceuticals and industrial 
enzymes, will enter the field of food 
proteins at a rapid pace. Proteins can 
be designed to bypass common food 
allergies, to enhance taste, or improve 
structural properties for food 
applications. 

PF and SCP have the unique 
agricultural ability to be performed 

anywhere. We can put fermenters in 
the basement of buildings, on 
Antarctica, in cities, in space-ships, or 
even on Mars. We can perform PF 
and SCP in a few millilitres and scale it 
up to fermenters several stories high 
and over 100M3 to 250M3 of 
capacity. Combined with AI-driven 
design of cells, proteins and 
processes, the future outlook to solve 
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world hunger is, from our perspective, 
optimistic if the right political hurdles 
are taken and consumers are 
involved.

Besides traditional farming practices, 
in the near future cellular agriculture 
will be utilised as a new food 
manufacturing concept with endless 
opportunities for sustainable 
production of, for example, lipids, 
proteins, colourants and flavour 
compounds. 
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he baking industry is at the 
nexus of converging trends 

which are creating new 
opportunities for 

manufacturers. This article highlights 
how a previously overlooked source 
of protein is making an impressive 
come-back today and what this 
means for baked goods.

As major socioeconomic trends 
reshape the food industry and socially 
responsible consumers care 
increasingly about their role in the 
global ecosystem, the public is 
demanding environmentally friendly 
products reflecting sustainability 
framed values. At the same time, 
consumers seek functional foods with 
high quality protein enrichments1. 
Meanwhile, humanity must confront 
the grand food challenge of this 

century. The food system requires 
solutions to provide nutrition to the 
increasingly affluent and growing 
global population, whilst avoiding 
irreversible damage to our climate and 
environment. Finally, governments are 
incentivising green transformations 
with investment and taxation across 
all sectors. These incentives are 
encouraging manufacturers to adopt 
new strategies which can secure a 
competitive advantage in the 
modernising economy. The baking 
industry now has a new tool at its 
disposal which aligns with all these 
trends.

Alternative Proteins
Consumer appetite for non-animal 
proteins is soaring1. Vegans, 
vegetarians and flexitarians are 
flocking to plant-based alternative 

proteins, which require ten times less 
land2, a hundred times less water3 and 
far less nitrogen fertilisers than animal 
based protein, whilst avoiding the 
ethical problems of industrial animal 
farming. Motivated by these 
advantages, consumers are seeking 
out these products. Yet, plant-based 
proteins come with certain 
drawbacks. Soy cultivation competes 
with forest land and natural habitats, 
and places immense pressure on 
biodiversity hotspots. Hence, we 
need a protein source that can deliver 
nutrition on a large scale with an even 
smaller environmental footprint than 
offered by plants. 

History
Microbes have a rich heritage in 
foods and beverages dating back to 
prehistoric times. For millennia, 
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Figure 1. Resource and land use in production of 1kg of protein
Category Freshwater footprint [L of water /kg protein]

Soy 4,100

Beef 75,000

Natgas MP 10

Solar-driven MP 5

Sugar MP 100

Arable land footprint [m2/kg protein]

Soy 9

Beef 76 - 4,160

Natgas MP 0.1

Solar-driven MP 0.67

Sugar MP 3.3

Category Production cost [$/kg protein]

Soy 1.10

Beef 10.80

Natgas MP 3.45

Solar-driven MP 3.00

Sugar MP 2.00

humans have used fermentation by 
microbes to preserve foods, make 
cheese and alcohols, while algae have 
been used as supplements4.  
Starting in the 20th century, in an era 
where scarcity bred innovation across 
many sectors, Germany realised  
that spent brewer’s yeast could be 
harvested for its rich protein content. 
The use of microbial protein (MP)  
was then improved, modified, 
industrialised and finally, to some 
extent, neglected5. However, in the 
past decade, these techniques have 
seen a rapid resurgence,  
illustrated by the success of 
companies like Quorn, Unibio, and 
Calysta and an influx of investment 
into start-ups like Solar Foods, The 
EVERY Company and Kiverdi. 
Meanwhile, the growth of patent 
filings shows a rapid acceleration in 
MP R&D since 20106. 

The potential for MP to be 
incorporated into a variety of 
products as an affordable, healthy, 
and sustainable protein additive is a 
promising means for society to 
address the food challenge. As bread 
manufacturers consider how to add 
more functional foods to their 
portfolio while also staying relevant in 
an era of rising sustainability 
awareness, MP may offer a proverbial 
“two breads with one stone”.

Plant vs Microbial Protein
The proteins derived from certain 
microbes are nutritionally rich and 
uniquely sustainable. While plant 
proteins are more sustainable than 
animal proteins, MP uses even less 
resources than plants. Compared to 
plant-based protein, MP sources can 
use 100 times less water, 10 times 
less land, and half the nitrogen 

fertilisers7. Furthermore, MP have a 
balanced amino acid composition, 
include essential fats and minerals, 
and provide vitamins which are 
lacking in plant-based proteins, such 
as B3 and B127. Notably, MP tends to 
be rich in lysine, which is lacking in 
wheat protein8. Soy protein can 
provide lysine and is often used as a 
bread additive for this reason, but 
comes with the important caveat that 
it is a common allergen. The Protein 
Digestibility Corrected Amino Acid 
Score (PDCAAS) indicates a score of 
90% to 97% for MP, which is 
comparable to high-quality animal 
proteins like eggs and cow’s milk 
(100%) while exceeding soy protein 
and beef (~92%) and pea protein 
(~72%)9 1.

In addition to protein, microorganisms 
contain beneficial lipids, which 
increase their nutritional value10.

The major classifications of microbes 
used for MP are algae, yeast, 
filamentous fungi and bacteria. The 
choice of organism will depend on 
use cases. Some organisms 
considered for MP already play a vital 
role in foods and beverages, such as 
Lactobacillus, used in dairy 
fermentation, Acetobacter, used in 
pickling, S. cerevisiae, used in bread 
and alcohol making. 

The proteins derived from MP can be 
broadly separated into two 
categories, bulk and functional 
proteins. Bulk protein will provide a 
nutritional supplement, while 
functional proteins can add valuable 
characteristics to breads, such as 
increased shelf life. Given the 
analogous process towards alcohol 
making, these two categories are also 
known as whole biomass 
fermentation and precision 
fermentation proteins, respectively. 
Another term, “brewed” protein, is 
gaining traction as a means of 

http://www.bakingeurope.com
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communicating with the public.

Consumer Acceptance
Will consumers purchase breads with 
microbial protein additives? There are 
many reasons to think so. Firstly, 
microbes have an extensive history in 
the use of food and beverage 
production since times predating 
agriculture11. Secondly, direct MP 
consumption has at least one century 
of history in Europe and is popular in 
Australia and the UK with brands such 
as Vegemite and Marmite. Thirdly, the 
sustainability profile of these products 
is increasingly enticing for consumers, 
as demonstrated by the successful 
marketing campaigns of meat-
alternative pioneer Quorn, who uses a 
filamentous fungus. Fourthly, the MP 
production system is similar to 
beer-making. Therefore, MP does not 
require radical cultural changes 
compared to other alternative 
proteins, like insect proteins, which 
face much stronger cultural resistance 
in Europe. MP appears all the more 
poised to disrupt the protein market 
in part, because it is non-disruptive in 
its implementation. Importantly, MP 
production uses naturally occurring 
microorganisms, which could be 
found in your garden. Finally, the MP 
used for foods encompasses high-
quality protein, comparable to that 
found in chicken, casein and egg-
white, all of which are superior to oats 
and wheat, and hence deliver 
substantial nutritional benefits for 
consumers12. Whilst there will be 
regulatory requirements for novel MP 
products used for food, it is worth 
noting that MP has already reached 
industrial scale in the animal feed 
markets in Europe and the US. When 
used for feed, a multitude of studies 
have shown beneficial effects on the 
animals fed with MP1. 

Given that MP can fit into the 
portfolio across many product 
categories for consumer-packaged 

goods manufacturers, the total 
addressable market size is large and 
there is room for innovation and 
growth of many actors. When asked 
to compare plant based and 
fermented protein, strategic 
consultant in plant-based businesses, 
Elysabeth Alfano, explains that 
“plant-based proteins have an 
inherent advantage over fermented 
proteins only in that they have a head 
start with the consumer.” Adding that, 
“currently, for the most part, the 
consumer doesn’t know or 
understand the benefits of fermented 
proteins. However, the benefits are 

there - almost a marketer’s dream. 
Assuming the right messaging, it is 
only a matter of time before 
fermented proteins capture the 
attention and purchasing dollars of 
the consumer. I predict it won’t be 
long.”

Production chain for MP
How is MP made? Feedstocks that 
provide energy, CO2, gases and 
macronutrients are supplied to a 
fermentor, similar to that used in beer 
making. These resources are 
consumed by microbes which grow 
and replicate. In precision 

“Microbial protein and cultivated 
meat, is rapidly growing and one 
estimate expects it to replace 
up to 22% of all animal protein 
sources by 2035”

Figure 2. PDCAAS values for different sources of protein
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fermentation, a subset of the biomass 
is secreted by or extracted from cells 
and sent to downstream processing. 
In bulk protein fermentation, the 
whole biomass is harvested and also 
sent to downstream processing. 

For bulk protein, downstream 
processing usually includes a drying 
step by centrifugation, as well 
filtration to remove unwanted cell 
components (like nucleic acids). The 
processes can vary depending on 
chosen organisms. A final output of 
the process is typically a dried protein 
powder which can be formulated into 
various products with appealing taste, 
texture and odour. 

A key question for MP manufacturers 
is which feedstock to use. The most 
eco-friendly strategies are those using 
renewable feedstocks, or side streams 
and wastes, which have low or 

negative CO2 emissions. For example, 
solar energy can be harnessed to split 
water by electrolysis and make a 
hydrogen gas feedstock. Side streams 
and wastes are also possible, and can 
encompass a wide range of materials, 
of which food grade streams will be 
much more feasible to work with. For 
example, bread wastes contain 
valuable nitrogen and phosphorus, 
which can be processed by 
proteolytic enzymes in order to break 
down nutrients and make them 
bioavailable for microorganisms13. On 
the other hand, the most technically 
simple strategies are those using 
agricultural sugars (an approach 
implemented with great success by 
Quorn), however, in the long run 
these are not as sustainable7. 

Important considerations for MP in 
baked goods
Baking manufacturers must identify 

the target customers and the qualities 
that consumers are looking for in MP 
enriched baked goods. Manufacturers 
must decide whether to build their 
own MP production capacity, 
purchase from a contract 
manufacturer, or partner with existing 
players.

Regulation
The alternative protein market, 
comprising plant based, microbial 
protein and cultivated meat, is rapidly 
growing and one estimate expects it 
to replace up to 22% of all animal 
protein sources by 203514. To date, 
there are around a hundred 
companies making MP for food. 
However, only a handful of these are 
currently approved for the production 
of MP food and this only after lengthy 
trials. Regulatory approval is an 
important milestone for emerging 
manufacturers and will be more 
streamlined for MP products that 
have a precedent. For the baking 
industry, the use of yeast-based MP 
seems practical from a regulatory and 
marketing standpoint. For other 
organisms, they must be non-toxic, 
and contain minimal allergens and 

“The alternative protein 
phenomenon is poised to 
reshape the global food system”
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other protein source. Adopting these 
products as additives in breads will 
give brands an opportunity to add 
vegan, climate-friendly products to 
their portfolios, as demanded by 
conscious consumers, whilst boosting 
the nutritional content of their foods. 
Along with immense opportunities for 
stakeholders across the value-chain, 
this growing industry represents a 
direly needed sustainability innovation 
for the food industry. 

nucleic acids (found as RNA and 
DNA). MP manufacturers and their 
B2B users must consider the different 
regulatory environments that prevail 
in Europe and the United States.

Conclusion
The alternative protein phenomenon 
is poised to reshape the global food 
system, delivering high-quality, 
healthy and sustainable food 
additives to consumers at affordable 
prices. This transformation is coming 
in three forms from plant-based, 
microbial protein and cultured-meats. 
Microbial protein, also known as 
fermented or brewed protein, offers 
one of the most efficient platforms for 
making sustainable foods, using less 
land, water and nitrogen than any 

http://www.bakingeurope.com
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ith the recent 
acquisition of the 

company Van den 
Akker Electric 

Engineering, Verhoeven Family of 
Companies (mother company of 
Verhoeven Bakery Equipment Family 
/ BVT/ NewCap /Vacuum Cooling & 
Baking Solutions / Bakepack) 
strengthens its capacity and market 
position in the field of automation and 
control and as a provider of turnkey 
solutions. 

Hans Stoop, CEO of the organisation, 
sees this as a strategic step that is one 

of the conditions for giving even more 
emphatic shape to the pioneering 
role of the bakery branch, the 
Verhoeven Bakery Equipment Family. 
“We are now entering into an even 
closer cooperation with colleagues 
from Van den Akker in our projects at 
control level. It also enables us to 
work in-house on the Bakery of the 
Future. We are, in fact, on the 
threshold of a number of 
revolutionary developments that will 
drastically change the way bread and 
bakery products are made. There are 
many factors behind this: the strong 
call for more sustainable production 

and the reduction of waste, the labour 
shortage in many parts of the western 
world that will last for decades, the 
regulations that will force us to be 
more efficient and, last but not least, 
the impact on the economic and 
qualitative benefits that a new 
production strategy can bring. 
Ultimately, in years to come, the 
bakery of the future will produce 
goods from predictive knowledge 
with a suitable answer to the core 
question: “Who is going to order 
what, when?”

“A much more accurate adjustment of 

Written by:

Hans Stoop

CEO of the Verhoeven Family of Companies

WORKING TOGETHER
ON THE BAKERY  
OF THE FUTURE
Verhoeven Bakery Equipment Family
focusses on intelligent developments
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production to the development of 
demand is an absolute must. If the 
market does not regulate itself from 
the awareness of the importance of 
sustainability, we will slowly but surely 
be forced to do so, however,today, 
this alignment is still far from optimal. 
Bread still is one of the top three of 
the ‘most thrown-away products’. We 

are jointly responsible for this 
throughout the chain, ‘from soil to 
mouth’ so it is up to us to take 
advange of thetechnological 
development that enables us to take 
important steps in reducing waste. 
The processing of information in 
production control is the core of the 
solution. The integration of our new 

intelligent partner will give us an extra 
boost in this respect”.

Effects of waste
About 17% of global food production 
may go wasted, according to the UN 
Environment Programme’s (UNEP) 
Food Waste Index Report 2021, with 
61% of this waste coming from 
households, 26% from food service 
and 13% from retail. Bread still plays 
an important role in the contribution 
to the overall waste volume; globally, 
almost 900,000 tons of bread is 
wasted annually, roughly one third of 
the total production. 

The environmental impact of 
discarded food increases the further 
down it occurs in the chain, because 

“We are, in fact, on the threshold 
of a number of revolutionary 
developments that will drastically 
change the way bread and 
bakery products are made.”
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at that stage, all the added values 
(processing, transport, packaging, 
etc.) come into play. Stoop says: “This 
requires above all a change in 
mentality among consumers, which is 
already being strongly emphasised 
and developed by all the media 
attention. The initiatives we see in our 
segment to recycle bread are 
wonderful and contribute directly to 
reducing waste. But we must also 
take responsibility at the front end of 
the chain, because prevention is 
always better than cure. Due to the 
growth of the world population and 
the increasing scarcity of raw 
materials, also for the production of 
bread and pastries, intelligent 
solutions can contribute to a more 
careful, more balanced use of the 
ingredients that will only become 
more expensive due to their scarcity. 
‘Earth Overshoot Day’, the date that 
marks the exhaustion of available 
resources for our annual needs, falls 
earlier and earlier, this year already on 
29 July.

Vacuum Cooling & Baking
“Our organisation has been 
developing in this direction for years 
- just like many of our customers - and 
has taken various innovative initiatives 
such as the introduction of Vacuum 
Cooling & Baking. The development 
that we pioneered in this market a few 
years ago, is now contributing to a 
qualitative improvement in 
production output at various major 
partners around the world and 

certainly to greater efficiency 
through a substantial reduction in 
the production time and space 
required. The much shorter 
production time, especially in the 
time before re-cooling, has 
positive effects on minimising 
the formation of bacteria 
prior to packaging. This, in 
turn, has a beneficial 
effect on the shelf life of 
the end products. And a 
longer shelf life 
contributes to less 
waste.”

Complexity calls for 
turnkey support
“Overarching control of 
production, where data 
helps the machines to 
integrate more and more 
detailed requirements, does 
lead to an increasingly complex 
organisation of the production 
environment. 

 
 
 
 
In addition, the coordination of the 
various parts of the production line 
from start to finish has become an 
increasingly specialised issue. The 
design of production requires an 
overarching vision of the user that 
goes far beyond the quality of the 
final product. Our integration of labels 
and specialisations in the Family, now 

complemented by additional strength 
in intelligence, enables us to tackle 
these issues entirely and, from a 
turnkey partnership, to take 
customers through a highly attractive 
renewal of their production 
environment.” 

Verhoeven Bakery Equipment Family 
E: info@verhoevenfamily.com  
T: +31 (0)412 630 545

FOR MORE INFORMATION →
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Written by:
Dr. Torsten H. Zense 
Diosna Dierks & Söhne GmbH

ustainability in the bakery 
business can be 
characterised in many 
different ways but more 

typically it manifests itself as 
responsible purchasing of ingredients 
and packaging materials at any point 
in the supply chain, taking into 
consideration origin of raw materials 
and their relation to farming methods. 
In the bakery establishment itself, the 
essential area of importance is that of 
optimisation of the baking processes 
themselves with respect to energy 
saving and recovery.

Depending on the type of baked 
product and machinery used for 
production, there are also product 
related flows and responsibilities 
which need to be taken into account 
such as the re-use of scrap dough or 
bread off-cuts or the reducing of 
ingredient residues. Where no 
options to recirculate such products, 
which are, of course, very valuable 
materials, it is unfortunate that they 
should be regarded as “waste”, an 
incredible thought in light of the 
current push to achieve a fully 
sustainable production paradigm.

Traditionally, solutions have been 
researched and developed to 
re-circulate high quality waste 
materials back into process and 
product. In this short article, 
therefore, we would like to focus on 
both well-known and on some new 
approaches to resolving such waste 
product problems. 

Bread
Unused or unsold bread slices and 
even whole loaves can be cut up, 
blended and re-used easily or 
alternatively mixed with water in 
so-called bread mixers and, in some 
circumstances, residues can be 
turned into final bread dough as long 
as national laws governing the 
highest levels of hygiene, traceability 
rules and standards are observed. 

As the storability of bread slurries 
such as these is limited, several 
possible solutions have been 
researched with relevant studies 
aiming to investigate prolonging 
potential shelf life. An example of 
such a study, demonstrated that the 
simple solution of lowering the 
storage temperature could extend the 
product’s shelf-live to some extent 
but that it was still limited. 

Recently, a new approach has been 

gaining traction: it could be possible 
to learn lessons from the vegetable 
processing industry which has 
developed an idea which involves 
introducing fermentation to the bread 
slurry. Such a process now being 
developed, has already been 
successfully applied to rye bread 
since the eighties of the last century. 
However, in order to apply this 
solution for wheat bread, the 
parameters and starter cultures used 
had to be redeveloped.

By the so-called ‘wheat bread 
fermentation’1 process, unsold and 
unsaleable bread can be completely 
re-fermented by cutting the bread in 
special machines and adding a wheat 
fermentation culture. Thus, the old 
bread is transformed completely into 
a high-flavour sourdough, which now 
then be stored for up to one week, 
without cooling. Traceability is 
assured by observing production 
batches used for this process and by 
virtue of the fact that it is started from 
scratch each time.

But, you may be thinking that if 
sourdough is added to wheat bread 
recipes, will our discerning customers 

WORK ECONOMICALLY   – ACT RESPONSIBLY

“Unsold and unsaleable bread 
can be completely re-fermented 
by cutting the bread in special 
machines and adding a wheat 
fermentation culture”
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accept this, many of whom are 
puritan sourdough consumers? The 
answer is: A small percentage of 
fermented bread, added to the bread 
dough, will not change the taste 
intensely, but indeed optimise flour 
hydration, enrich final bread flavour, 
prolong its freshness and well as its 
frozen storage stability.

Dough
Another important area of waste 
product is the increasing problem of 
large quantities of scrap dough in 
modern-day production, especially in 
bakeries utilising sheeting lines. For 
products which are cut out of dough 
sheets, such as pizza bases, it is 
obvious, that a high amount of left 
-over dough will accumulate. As is 
common practice, this residual dough 
is normally transferred to mixers or 

hoppers using return belts, however, 
with it still being in its “active”, 
non-baked state and, therefore, still 
containing live yeast, the quality of 
the main dough is affected 
perceptibly. As an alternative, the 
“waste” product can now be 
processed in bread mixers or special 
tanks with fast-rotating tools in order 
to produce a dough slurry. The water 
quantity needed to make the dough 
slurry manageable varies according 
to both dough consistency and the 
equipment used.

In order to take advantage of the 
cooling benefits of the slurry, 
previously mentioned, the use of 
pre-cooled water will render 
increased efficiency of the process 
raised since the final temperature of 
dough slurry determines the duration 
of possible storage. Cooled down and 
stored in cooling tanks, storage is 
possible for up to 24 hours.

This may pose the question: is this 
period sufficient when a longer 
storage capability would be much 
more useful?  In a typical bakery 
production set up, production breaks 
are commonplace which would 
render some waste dough as being 
unusable for recycling.  However, if 
leftover dough is stored during 
bridging such a production break, it 
can be integrated immediately with 
restart of production and the same 
recipe can be used. And, of course, it 
is not only economically beneficial, 
but also becomes part of the 
sustainability requirements.

Inspired by the bread fermentation 
process described above, the scrap 
dough may be mixed with mother 
sourdough and fermented for a short 

period resulting in a potential storage 
of up to three days, depending on its 
pH value and temperature selected.

How does this affect Danish/puff 
pastry, containing margarine or butter? 
The concept of using a pre-dough 
fermentation has also been developed 
for such products 2. The application 
described enables the baker to re-use 
20% – 25% of total dough weight 
from fermented leftover dough. 

Incredible as it may seem, fermented 
dough in products such as croissants 
is now perfectly possible and is being 
adopted by an increasing number of 
bakeries using an approximate 
proportion 7% mild sourdough to 
enrich noticeably, the butter flavour 
of croissants.

Conclusions
Methods of enabling the re-use of 
process flows like leftover dough or 
even unsaleable bread, will not only 
be an economic solution to improve 
sustainability of the baking process, 
but also contribute to improved 
quality of baked products. 

References

1 European patent No. 3086650
2 European patent No. 3223618
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ENERGY EFFICIENCY   – THE MIWE WAY
hen our customers 
succeed, we succeed”, 

is one of the central 
guidelines that governs 

the work at MIWE. This two-part 
philosophy works in many 
combinations such as, “If the 
environment succeeds, we succeed!” 
With one of the most important 
topics of the 21st century in mind, i.e., 
the current climate crisis, it is clear 
that sustainability is a huge 
responsibility for each and every one.

MIWE has been working hard to 
improve the myriad aspects of 
sustainability for more than 13 years 
and over the last decade, its tenet has 
been to focus heavily on optimising 
the energy efficiency of all its 
products. The result has been a huge 
success for the environment, society 
and customers. Nevertheless, being 
sustainable is not only about energy 
efficiency; it is also about a strategic 
combination of the myriad tasks 
required to be carried out to attain 
specific CO2 emission targets, whilst 
also striving to achieve perfectly 
baked products. These targets being 
sometimes reached through radical 
modifications to process technology 
from raw material stage and 
kneading, proving right through to 
baking, packaging and delivery etc., 
against a backdrop of the often 
repeated upper global temperature, 
with 1.5 0C in mind.

MIWE offers different solutions to 
tackle the important challenges for 
customers and the environment, 
whether their requirements include 
the improvement of energy 
consumption, CO2 reduction or 
sustainable production. Since it is 
always a good idea for equipment 

suppliers to improve their own 
in-house efficiency values 
themselves, MIWE began optimising 
its own energy consumption before 
offering this as a service to 
customers. 

Since 2008 the company has been 
tracking the energy savings of all its 
products that have been sold and 
comparing it to previous statistics, 
whilst adding the values of all the 
energy recovery systems installed for 

customers, factoring in the savings at 
both MIWE locations in Germany. As 
of November 2021, savings add up to 
more than 71,000 tons of CO2 and 
over 277,000 megawatt hours of 
energy savings. 

Starting the sustainability process in 
an organisation
Sustainability is best achieved by 
amassing the disparate and numerous 
measures into one portfolio. When it 
comes to energy savings, many 

http://www.bakingeurope.com
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ENERGY EFFICIENCY   – THE MIWE WAY
bakers wonder, “Is it worth it?” After 
all, it is often believed that no one will 
invest in an energy recovery system 
that doesn’t provide tangible benefits 
and a return on investment. And 
MIWE agrees: a commitment of funds 
for such an undertaking, the size of 
which may not be insubstantial, must 
pay dividends with the money being 
spent on new systems being 
balanced by energy savings (ROI) in 
the shortest time possible. Whilst 
capital recovery is a major decisive 

factor, there are many other 
considerations to include.

Baking Europe carried out an energy 
recovery case study in the summer 
2015 issue of the journal, at a bakery 
in Germany – for digital subscribers 
click on this link for more details: 
www.bakingeurope.com 

The cost argument
Energy is a relatively expensive 
commodity to bakers whatever the 

size of their operation, due to the 
nature of the business and with the 
cost of gas and electricity rising 
steeply (at the time of printing), it 
reinforces the argument of reducing 
energy consumption where possible, 
which will not only save money, but 
also reduce C02 emissions. In addition 
to baking ovens, cooling and freezing 
units consume a great deal of energy, 
so the annual gas, oil and electricity 
bills will add up to substantial costs.  
Whilst this may sound obvious, 
energy-use optimisation is, of course, 
the solution in order to produce 
goods of the highest quality with the 
lowest costs possible, once all other 
essentials have been considered. 

A simple solution you might think, but 
mapping out such a project whilst 
under pressure to conform to 
government targets, can cause rash 
(and possibly very expensive) 
decisions to be made. Carpenters 
have a maxim, “measure twice, cut 
once” – decisions on major capital 
investments outlined here may be 
better placed by modifying this 
statement to, “measure thrice cut 
once” 

The “$64,000 question”* is, 
therefore, what is the best way to 
reduce bakery energy costs? There 
are many options some of which are 
shown below:

*Title of an American TV game show 
from the 1950s 

1. Energy saving oven technology 
Use energy more efficiently; an 
old, badly maintained burner will 
make poor use of fuel and 
moreover, be very inefficient. 
Investing in a new system can 

http://www.bakingeurope.com
http://www.bakingeurope.com


result in substantial savings and 
will more likely than not offer the 
same performance, (and equal or 
even better baking results) with a 
potential 30% reduction in energy. 
The best energy saved, is of 
course, the energy not used. 
Planned maintenance 
programmes, (where burners, light 
bulbs elements etc. are replaced 
at regular intervals en masse, 
regardless of wear) can sometimes 
appear to be wasteful, however, it 
is well documented that when 
energy consumption figures are 
analysed, the overall costs are 
lower than they would have been 
otherwise

2. Clever energy recovery 
Waste heat that is generated 
during baking, cooling and 
freezing shouldn’t be allowed to 

vanish unused through the flue or 
into the air; instead, it should be 
put to use in a targeted fashion to 
reduce energy costs in other parts 
of the building or operation. 

3. Combined heat and power 
generation (CHP) 
CHP is an efficient process that 
generates electricity by harvesting 
waste heat that would otherwise 
be lost and that can be used 
elsewhere in the process or in the 
factory; a system that if integrated 
into the energy mix can help 
reduce energy use and associated 
costs.

4. Alternative Energy 
Careful consideration should be 
given to alternative fuels (such as 
biogas, wood pellets, or wood 
chips).

These four components represent the 
foundation of the work done by 
MIWE energy, a service which, when 
employed, assesses the energy 
efficiency of a customer’s systems 
and components, the waste heat use 
in baking ovens and cooling units, the 
combined generation of heat and 
warmth and the use of optional extra, 
renewable energy sources to a bakery 
operation. These factors must all be 
taken into account to create a 
customised solution concept; one 
which will significantly reduce energy 
costs while maintaining product 
quality and processes. Of course, the 
investment returns that can be 
achieved by energy optimisation are 
dependent on individual specific 
circumstances.

The daily hours of operation of the 
units play an important role, as does 
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the product portfolio and the current 
(and future) organisation of 
operations and processes. Not every 
solution will yield the desired result.

The environmental argument
There is no need to be an 
environmental activist to recognise 
that wasteful use of fossil fuel reserves 
will result in two serious problems. 
Firstly, the reserves are finite and the 
supply is shrinking. Over time, this will 
make fossil fuels increasingly scarce 
and more valuable and thus more 
expensive. However, the supply will 
eventually be exhausted. Secondly, as 
is well known, the harmful emissions 
that result from industrial applications, 
particularly those from the burning of 
fossil fuels, cause permanent damage 
to the environment, the effects of 
which are obvious and apparent all 
over the world. Anyone who saves 

energy is also conserving their 
reserves as well as helping the 
environment. This argument alone has 
convinced many bakers to implement 
energy optimisation, as has 
environmental awareness, which is 
fast becoming a powerful sales 
message: an increasing number of 
consumers are eager, not only to 
support energy-saving initiatives, but 
also to turn away from producers that 
rebuff the mounting global climate 
problems. 

The legislative argument – ignore 
the energy crisis at your peril!
If the narrative thus far surrounding 
the recent COP26 conference and 
the current climate crisis has not yet 
convinced some bakery 
manufacturers of the benefits of 
investing in energy-saving solutions, 
then whilst this is the worst case 
scenario, impending legislative 
initiatives will be the shot across the 
bows. This may well be what is 
needed to overcome their resistance 
to change, as would possible 
enforcement measures. Cop26 has 
also shown that politicians and many 
non-governmental organisations are 
raising awareness of the situation and 
are increasingly issuing or supporting 
strict rules and regulations to that 
effect. 

Conclusion
In the future, the use of fossil fuel will 
be restricted to the operations and 
processes that cannot survive without 
it. Excess energy consumption will be 
branded as wasteful and governments 
will implement tax, political or 
legislative instruments that will make 
such waste increasingly expensive or 
ban it altogether. The question of how 
bakeries can reduce their energy 
consumption will, in the future, 
become a matter of public debate. In 
some European countries and in 
many sales operations, it has become 
common practice to indicate the 

quantity of emissions that arise from 
the entire manufacturing chain of a 
product. 

As Peter Drucker is purported to have 
said (although the origin the quote is 
a still a subject of debate)

“Innovate or die”, meaning, “stay 
ahead of the game or go under.”

The intelligent energy recovery 
systems in the MIWE eco: range 
(depicted is a MIWE eco:nova in 
combination with three different oven 
types) offer maximal energy 
production and can be combined to 
create customised solutions for any 
bakery.

Practical examples of integrated 
energy networks
The variety of use and energy saving 
potential is huge. Here are some 
examples of what is possible. 

T: +49 9363 68 0 
E: contact@miwe.de 
www.miwe.de

FOR MORE INFORMATION →
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GRAIN FOODS AND 
CLIMATE CHANGE:  
COMBAT THE THREAT
 
By Grain Foods Foundation

he perception emerging from 
the COP26 speeches and 
announcements was bleak. The 

main message for industries across 
the world is that more work is needed 
in order to head off climate change 
and avoid temperature increases that 
could spell the end for much of what 
we produce. Here in the United 
States, the grain-based food industry 
is determined to fight climate change 
and keep our products safe from the 
worst of its effects. The Grain Foods 
Foundation, the leading voice for the 
U.S. baking and milling industries, has 
had the unique opportunity to 
observe exactly what these sectors of 
the industry are accomplishing in the 
fight for sustainability.

The Foundation is fortunate to partner 
with many industry leaders that are 
actively doing their part by 
recognising their social responsibility 
to promote corporate responsibility. 

Bimbo Bakeries USA (BBU), for 
example, earned ENERGY STAR 
certification at 16 facilities in 2020 for 
being among the top 25% most 
energy-efficient facilities in this 
industry, stateside. Here in the U.S, 
the ENERGY STAR programme, run 
by the Department of Energy for the 
past 29 years, is the primary means to 
ensure a facility or building is Meeting 
its highest possible standard of 
sustainability. Displaying the ENERGY 
STAR symbol represents that the 
company has worked diligently for its 
facility to be built and/or operated in 
a way that has reduced emissions by 
75% when compared to other 
facilities of the same type. 

BBU has been at the top of this 
programme recently with their 
Escondido, California, bakery being 
awarded  Food Processing’s 2020 
Green Plant of the Year, in addition to 
winning the ENERGY STAR Challenge 
for Industry and ENERGY STAR 

https://www.foodprocessing.com/articles/2020/green-plant-bimbo-bakeries-escondido/
https://www.foodprocessing.com/articles/2020/green-plant-bimbo-bakeries-escondido/
http://www.bakingeurope.com
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certification in the Commercial Bread 
and Roll category in 2019. This makes 
it the first commercial bakery to hold 
both of these awards in the same 
year. To earn this ENERGY STAR 
Challenge for Industry, a facility must 
reduce their energy intensity by 
10%within five years. Those that 
achieve this goal earn recognition 
from the U.S. Environmental 
Protection Agency. ENERGY STAR 
certified buildings save energy, 
money, and help protect the 
environment by generating fewer 
greenhouse gas emissions than 
typical buildings.

Many of the Escondido facility’s 
achievements and initiatives were a 
result of what employees noticed 
their ongoing “Energy Treasure Hunt,” 
which proved to be a fun and unique 
way to involve the community into 
making a positive change. Two of the 
most successful initiatives included a 
solar array that produced 
approximately one-third of the energy 
used for its bakery and the diversion 
of nearly 98% of waste from landfills 
in 2019. 

Additionally, BBU’s parent company, 
Grupo Bimbo, launched a 
sustainability programme dedicated 
to ensuring global advancements for 
all its facilities, recently announcing a 
commitment to Net Zero Carbon 
emissions by 2050. 

Meanwhile, another industry leader, 
Flowers Foods, has highlighted its 

commitment to sustainability 
processes and the exploration of 
methods to reduce water waste, 
packaging materials, energy, and 
other resources. Flowers set a goal to 
reduce manufacturing emissions by 
20% per metric ton of product by 
2025 and in 2019, the company had 
already reached 86% of that goal. 
Additional 2025 goals include 
converting all packaging to 
recyclable, reusable, or compostable 
materials and introducing 20% of 
recycled materials into that 
packaging. The company has formally 
recognised the effects of carbon 
dioxide and other greenhouse gases 
on temperatures, weather patterns, 
and natural disasters. 

Ardent Mills, the second largest miller 
in the U.S., recently expanded its 
sustainability programme into an 
official platform on corporate social 
responsibility. The new programme 
combines two initiatives:namely  
“protecting and caring for the 
environment” and “supporting our 
communities.” The pillars include 
sustainability, people, and nutrition. A 
particular statement from their 
Corporate Social Responsibility 
Report for the fiscal year 2020 
prevailed as the company aims to 
focus on the four areas of agriculture, 
transportation and logistics, 
procurement and operations:

“We seek to protect the long-term 
viability of our food system and 
supply chain while partnering with 

farmers, suppliers and customers. 
Even in an age-old industry such as 
flour milling, it is important to 
innovate to reduce our operational 
impact on the Earth. We work to 
ensure a clean, green, better world 
for future generations.” 

There is no argument that battling the 
worsening effects of climate change 
is challenging. Years of pollution have 
not only led to unpredictable and 
high intensity weather patterns but 
also caused significant soil erosion 
which has a detrimental effect on the 
grains we all enjoy and love. Together, 
these two factors are making it 
increasingly challenging for grain 
food producers, both large and small, 
to continue manufacturing their 
products as base ingredients become 
more difficult to grow and procure.

The path forward for the industry is a 
hopeful one. The sustainable 
programmes and methods industry 
leaders have already pushed forward, 
together with the investment and 
development of technologies, will 
allow ongoing production of 

BAKINGEUROPE Autumnr 2021 
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“It will take commitment and 
responsibility to create and 
cultivate relationships between 
producers in the U.S. and those 
in Europe.”

https://www.grupobimbo.com/en/net-zero-carbon-emissions-commitment-2050
https://www.grupobimbo.com/en/net-zero-carbon-emissions-commitment-2050
https://www.flowersfoods.com/company/social-responsibility
https://www.flowersfoods.com/~/media/Files/F/Flowers-Foods/documents/Sustainability-Report-2019-2020.pdf
https://www.ardentmills.com/about/corporate-social-responsibility/
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nutritious grain products. Current 
advancements in the field of 
sustainable agriculture technology 
and monitoring software have shown 
our mills to be more efficient than any 
previous point in history - reducing 
water usage, creating more fuel-
efficient transportation, and 
advancing preservation technology 
have shown longer shelf life and 
ultimately reducing food waste. 
Investment in our future and 
implementation of new innovative 
methods are crucial in producing 
products that are more resilient to the 
inevitable climate changes. 

While the United States has made 
significant strides in creating a more 
sustainable future for the grain foods 
industry, we know that we cannot 
work alone in the fight to protect our 
industry from the destructive effects 
of climate change. It will take 
commitment and responsibility to 
create and cultivate relationships 
between producers in the U.S. and 
those in Europe.  While the supply 
chain between our two locals is one 
of the strongest in the world, it is also 

one of those most greatly affected by 
climate change. Rising sea levels will 
make it difficult to get raw grain from 
one location to another and will thus 
make it harder to produce our goods 
no matter where we are. It’s difficult 
to imagine a hamburger without a 
bun, or beans without toast. Without 
significant action to promote 
sustainability in the industry, some of 
our most cherished products will be 
much harder to acquire.

Like the United States, modern 
European grain farming practices 
have cut down on both water 
consumption and pollution 
production, while stringent rules 
regarding the environmental impact 
of products have helped promote 
industry sustainability. At the same 
time recent societal pushes for 
greater sustainability along with 
technological advances are helping 
our industry to keep pace with the 
rest of the world in terms of 
sustainability. However, there is 
always more to do. By fostering 
greater communication between the 
industry in both Europe and the U.S., 

the world can benefit from the latest 
sustainable and environmentally 
friendly practices at all levels of 
grain-based food production. In both 
the U.S. and Europe, grain foods have 
a very positive story to tell in terms of 
agricultural practice and impact on 
the environment. Part of the 
challenge has been the weakness of 
industry’s efforts to communicate this 
positivity.  We must make sure that 
the progress we have made in this 
field is actively displayed to those 
looking for ways to improve the 
sustainability of other industries.

The grain foods industry is not just 
one of the strongest in the world with 
some of the most popular and most 
consumed food products, but also 
one with some of the greatest 
opportunities with respect to the 
effects of climate change. The actions 
taken by the multiple nations 
participating in COP26 were a step in 
the right direction, but there is much 
work to be done. The grain foods 
industry is in a solid position to take 
quick action as opposed to 
government officials tied down by a 
myriad of concerns. Remember, the 
grain industry is the oldest food 
industry in the world. We have 
survived global wars, plagues, 
famines and significant diet trends. 
Working together, we can survive 
climate change. 

Erin E. Ball 
Director, Public Relations and Science  
Grain Foods Foundation 
GrainFoodsFoundation.org 
T: +1 443 994 8399

FOR MORE INFORMATION →
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SUSTAINABLE INNOV   ATION TO FACE 
CLIMATE CHANGE
Challenges for ingredient resilience

Facing the challenges of climate change through sustainable 
innovation. What are the opportunities for the baking industry?

ustainability and climate 
change are ’hot topics‘ in 
society today. There is an 
increasingly widespread 

belief that their effects will be felt 
globally with no industry immune. 
The food industry, and its 
subindustries, including the baking 
industry, have gone through many 
changes through the centuries, but 
the baking industry has survived 
relatively intact by maintaining a 
balance between innovation and 
traditional tastes. 

While baked goods are staple foods, 
produced in the same manner for 
millennia, innovation and market 
globalisation have been introduced 
gradually so that both new and 

traditional bakery products can be 
found alongside one another on retail 
shelves around the world.

This year, in Glasgow, the COP26 
climate meeting, attempted to define 
strategies to fight climate change. In 
the final statement, delegates agreed 
on committing to: 

• secure a near-global net zero 
commitment; 

• adaptation of plants to increase 
preparedness to climate risks; 

• finance mobilization to net zero; 
• collaboration between governments, 

business and civil society. 

The desire to achieve these goals is 
common to most countries, but for 

the baking industry they are a setback 
in terms of financial pressure on the 
industry and the opportunity to 
promote it. The effects of climate 
change on the baking industry are felt 
from the field to the consumer. Crops 
can lose resistance and yields can be 
lowered as a result of varying 
edaphoclimatic conditions, but 
harvests can also be lost completely 
as a result of floods, droughts and 
freezing temperatures, disruptions in 
the supply chain or in transportation, 
higher prices of ingredients, 
machinery, among many other 
influences. So, to fight against these 
perils, the baking industry has to look 
increasingly to innovation and 
sustainable processes/technologies 
for solutions.

Written by:

Dr. Sandrina Heleno Dr. Lillian Barros Dr. Márcio Carocho
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In recent years, the circular economy 
has become paramount in many 
food-industry sectors attempting to 
make use of residues, by- and 
co-products of other industries, 
which has fueled innovation, helping, 
in turn, the development of new 
foods and technologies that 
contribute to reducing waste and 
green-house gases emissions.

In addition, some researchers are 
dedicated to making the bakery 
industry less expensive and more 

ecofriendly by means of innovations 
in energy consumption. The industry 
is a comparatively high energy 
consumer, resulting in large amounts 
of CO2 emissions per year.  

Some examples of innovations in the 
baking sector relate to the circular 
economy with the incorporation of 
residues of fruits, beans, dry fruits and 
nuts, or even “ugly foods”, for the 
nutritional enrichment of certain 
products, as well as using food 
by-product extracts - for several 

purposes. There are thousands of 
published articles in indexed journals 
that show successful incorporation of 
foods in breads and pastry, resulting 
in interesting combinations which 
could be used as inspiration for 
further innovation by the sector. 
Other innovations include the use of 
unconventional flours obtained from, 
for example, acorns, peas, beans and 
nuts, which have added new tastes 
and aromas to baked goods. Plants 
and their various types of residues 
have also been explored as sources of 
natural colourants and preservatives, 
following the recent consumer trend 
for preferring natural to artificial food 
additives. Examples of colourants 
incorporated in bakery products 
include blackthorn, fig, purple-leaved 
basil, globe amaranth flowers, 

“The effects of climate change 
on the baking industry are felt 
from the field to the consumer.”
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hibiscus, curcumin, beetroot and 
cherry.

Health is a driver of innovation,  
so many foods are now produced 
with reduced calorie content, using 
natural sweeteners to maintain 
sweetness, as well as specific foods 
developed for people with dietary 
restrictions, plus ready-to-eat novel 
foods and highly nutritious foods  
for athletes. 

Specific innovation that helps reduce 
the carbon footprint, and thus climate 
change, is closely related to food 
packaging and reduced water uses. 
Here, many innovations have focused 
on reducing plastic packaging, 
substituting it with natural polymers 
and fibers, or even paper packaging. 
Plastic packaging is sometimes not 
replaceable, so most of the 
innovations relate to intelligent 
packaging that displays important 

information directly related to the 
food within, for instance the staleness, 
moisture and other parameters of 
breads and baked goods.

Traditional sustainable innovations are 
also present in the baking industry, 
such as intelligent logistic patterns, 
the digitising of the production 
process, sustainable transportation 
and production of raw materials, plus 
the reuse of water and effluents.

These innovations result from thousands 
of research hours by research groups 
and established enterprises who are 
always looking to stretch themselves 
with new challenges, or even by 
young entrepreneurs seeking a way 
into the industry. 

Although innovation has always been 
a part of the baking industry, in 
recipes, novel foods, new ingredients 
and new technologies, innovation is 
currently a vital component of the 
shift towards sustainability and an 
important way to reduce the 
industry’s environmental impact. This 
transformation must be sparked by 
the industry establishing partnerships 
with research and innovation centres 
as well as partnering with other 
enterprises, transferring technologies, 
goods, residues and resources 
resulting in a more resilient business 
able to deliver safer, tastier, and more 
sustainable baked goods. 

Dr. Márcio Carocho 
Centro de Investigação de Montanha 
Instituto Politécnico de Bragança 
Campus de Santa Apolónia 
5300-253 Bragança, Portugal

About the authors 

The authors are researchers from the Centro de Investigação de Montanha (Mountain 
Research Centre) at the Polytechnic Institute of Bragança in Portugal. They have 
focused most of their research on food science, including bakery products. Together 
they have published over 400 research articles, patents and book chapters, while also 
promoting technologies to various industries in the food sector.
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Market Drivers
There are many market drivers for 
producing a new food product.  
These include:

• using new ingredients or 
developing new products based on 
different cultural diets, 

• production of new textures or flavours,

• reformulation for healthier products 
such as lower fat, sugar, or salt, 

• increasing fibre or considering gut 
health,

• Personalised products, for example 
for those who suffer allergies or 
intolerances. 

SUSTAINABLE
PRODUCT
DEVELOPMENT

Additionally, a recent shift in 
consumer behaviour has been 
towards an increase in desire for 
vegetarian and vegan products, 
both for those ethically committed, 
but also for consumers who want to 
reduce their meat or animal product 
intake to help the planet and/or for 
health reasons. 

When considering product 
development, different ways to 
process products and package them 
are also important drivers. Changing 

the processing can introduce new 
textures or flavours as well as offer 
health benefits. Strong moves away 
from plastic motivate the use of 
recycled or compostable packaging. 

A growing understanding of the 
relationships between food 
production and the use of pesticides 
on the balance of nature is also 
gaining ground in the drive towards 
“cleaner” and more “natural” products.

All of these will be a consideration 

Written by:

Kathy Groves

Director Foodview Ltd
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when developing a new product, but 
there is now a further complex layer 
to be added which is sustainability.

Sustainability
Sustainability is a relatively new, but 
often quoted, word that is now a key 
driver for product development. What 
does this mean exactly and how will it 
impact product development? 

In a very simplistic way, sustainability 
in food product development means 
the entire process of producing a new 
product should be maintainable in the 
long term and not cause damage or 
depletion to the environment. In 
considering definitions of 
sustainability, various authors have 
concentrated on specific aspects of 
food production, including food 
waste, animal welfare, energy 
consumption, pollution, carbon 
footprint and many others.

The truth is that food production and 
consequently, product development, 
is a very complex process, with a 
chain involving many partners. It is 
also often a global chain, the skeleton 

of which can be considered as:

• production of ingredients

• receipt and assembly of ingredients 
in a new product (NPD)

• testing for safety, shelf life and 
acceptability, 

• processing/manufacturing of the 
product

• packaging and delivery to the 
consumer

Parts of this chain are iterative, with 
refinements and changes frequently 
needed. Within and contributing to 
this chain are very many aspects that 
need to be considered to be able to 
have sustainable product 
development. Overarching the chain 
are marketing and cost 
considerations.

Production of ingredients and 
sustainability
Locally sourced ingredients, where 
possible, are considered plus points 

for sustainability, involving a 
reduction in transportation and 
support of the local economy. 
Examples of this can be seen in the 
BBC Food and Farming Awards 2021, 
(for baking, an example is the pladis 
initiative to support farmers in the UK 
in growing the best wheat types for 
biscuit production to replace 
imported varieties, digital subscribers 
please click here:- BBC programmes 
Food-farming-awards-2021 finalists)

Most global companies have setup 
manufacturing sites around the world 
and look to use locally sourced 
ingredients in their products. 
Although the manufacturing process 
is ostensibly the same for each site 
and the ingredients have the same 
“specification”, the products 
themselves frequently differ between 
manufacturing sites. This highlights 
that the specifications for ingredients 
often do not cover the properties that 
ingredients bring to the product. A 
comparison of products made from 
different sites together with their 
ingredients, using science, can give 
the producer valuable information on 

https://www.bbc.co.uk/programmes/articles/ML9RXbYGQcbGMKNkHRlf2H/bbc-food-farming-awards-2021-food-innovation-award-finalists
https://www.bbc.co.uk/programmes/articles/ML9RXbYGQcbGMKNkHRlf2H/bbc-food-farming-awards-2021-food-innovation-award-finalists
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how to remedy this and produce a 
consistent high-quality product. For 
many ingredients it is not possible to 
source these locally. Consideration, 
therefore, needs to be taken as to 
how the production of these is carried 
out sustainably in the producing 
countries and how best to reduce the 
carbon footprint. This is not an easy 
task. Farming or cropping needs to be 
sustainable in replenishing nutrients in 
the soil, balancing productivity with 
reduction in use of insecticides as 
well as maintaining a future supply  
of crops.

Good customer relationships 
between growers and producers, 
breeds trust and provides a way to 
develop products together in an 
efficient and sustainable manner. This 
means that the NPD team could (or 
should?) extend beyond the company 
to include suppliers and consumers. 

Reducing food waste is high on the 
sustainability agenda and this offers 
opportunities for product 
development in many areas. 
Upcycling “waste” materials for use in 
new products is gaining ground. This 
includes fermentation technology or 
extraction techniques for producing 
novel ingredients from agri-food 
wastes. An example is the production 
of a probiotic dietary fibre ingredient 
from waste crop material 
(“Reclaiming lost nutrition” R Troyer. 
Food Science & Technology (2021) 
vol 35 (2):32-33). This area is 
developing quickly and extends into 

converting waste materials into 
biodegradable packaging.   

With media interest and especially 
after the recent COP26, governments 
and the consumer are keenly aware of 
how critical the rise in global 
temperature will affect food 
production. Weather extremes and 
climate unpredictability are 
increasingly an issue and although 
there isn’t much that can be done 
currently to stop these events, 
research has provided help in some 
areas for the farmer. Development of 
drought or stress resistant crops, or 
the increased use of vertical farming 
which offers a controlled climate and 
reduced land resource are examples 
of this. Increasingly the use of 
Information Communications 
Technology (ICT) is helping farmers 
use big data on climate or market 
conditions to allow them to predict 
when to sow or crop, reducing waste 
and ensuring an even supply where 
possible.

Development of the new product
For new product development, how 
to replace current unsustainable 
ingredients with new ones, or ones 
which offer novel textures or flavours 
is a continuing challenge. A good 
starting point is to understand how 
the original ingredient works in the 
product so that the specific 
functionality can be replaced with a 
suitable alternative. The increased 
consumer interest in meat and dairy 
substitutes has meant that plant 

proteins have become hot topics, as 
have the use of insect protein and 
laboratory-produced meat. Different 
models for NPD and how 
sustainability can be integrated are 
discussed by Azanedo et al (2020) 
http://dx.doi.org/10.3390/
su12083364 who include food safety, 
traceability and seasonality among 
the many considerations. There are 
tools available for companies to 
calculate the important aspect  of 
sustainability at the point of product 
development. 

Processing, packaging and delivery 
Energy consumption is a main 
consideration in this part of the 
sustainability food chain and articles 
on the need to increase the ratio of 
green energy use against that based 
on fossil fuels, appear in the media 
almost on a daily basis. Conversion to 
electrically powered transport is also 

“The entire process of producing 
a new product, should be 
maintainable in the long term 
and not cause damage or 
depletion to the environment”

http://dx.doi.org/10.3390/su12083364
http://dx.doi.org/10.3390/su12083364
http://www.bakingeurope.com
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increasing as well as alternative 
energy being on the agenda for 
manufacturing. 

Different processes will affect texture, 
flavour and shelf-life, so it is important 
to consider how changes to those 
processes for economic or 
sustainability reasons, will have an 
impact on the quality or safety of a 
new product. The desire to reduce 
plastic and make packaging either 
recyclable or biodegradable is an 
important part of product 
development. However, food safety 
and quality of the product need to be 
maintained in new packaging. 

Flexibility in packaging supply is 
useful to avoid the scenario in early 
days of the pandemic when flour was 
plentiful but unavailable in the usual 
retail sizes. 

Summary
It is, of course, still possible to develop 
a new product without considering all 
the aspects of the food chain and the 
sustainability issues involved. It is 
estimated that most of the costs of a 
product and their impact on the 
environment are controlled at the 
design stage of product development, 
putting it at the heart of sustainability. 
In the future, the industry will be 

under increasing pressure to consider 
sustainability in all areas so new 
product development, the lifeblood of 
growth for the industry, will need to 
expand its thinking beyond simply the 
innovation of a product. 
Developments in science and 
technology offer the key to 
sustainability, particularly in the areas 
of ICT, upcycling and biodegradable 
materials. 
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 REUSE & RECYCLE
 
What can the bakery industry do  
to help combat plastic pollution? 
Fedima has a vision for making  
sustainable packaging a reality  
across the supply chain

he environmental 
challenges we face today, from 
climate change to plastic 
pollution, are having an impact 

on every one of us, as well as the 
planet we live on. So much plastic has 
ended up in our oceans that we now 
have entire plastic islands, as well as 
large areas of pollution, such as The 
Great Pacific Garbage Patch, also 
known as the Pacific trash vortex, 
spanning waters from the West Coast 
of North America to Japan. 

This is why events such as COP26, 
the UN’s climate change conference 
are vital, as they create a platform for 
global leaders from across the world 
to discuss potential solutions to these 

global challenges. It is important to 
remember that at these events,  
countries make commitments 
towards tackling climate change  
and that these should result in 
concrete action that will facilitate the 
desired outcome, e.g. the reduction 
of both plastic pollution and CO2 
emissions. This is where business 
leaders can play their part: 
Companies  can have a positive 
impact by implementing sustainability 
projects across the baking industry’s 
value chain.

For Fedima and its members, this 
means a commitment to creating a 
favourable policy environment, to 
ensure a sustainable and innovative 

Written by:

Jean-Philippe Michaux

Chair of Fedima’s Sustainability Committee
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https://www.nationalgeographic.org/encyclopedia/great-pacific-garbage-patch/
http://www.bakingeurope.com


65PACKAGING
PLASTIC POLUTION

“Companies  can have a positive 
impact, by implementing 
sustainability projects across the 
baking industry’s value chain.”
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bakery industry. In our recent vision 
statement, “Towards sustainable 
packaging in the bakery industry”, we 
set out the first steps needed to fight 
plastic pollution. This paper is the 
result of the hard work of our newly 
established, “Packaging Expert 
taskforce”.  This newly created group 
of product packaging experts aims to 
foster positive change alongside both 
suppliers and decision makers. By 
combining the knowledge of our 
member companies, we hope to find 
solutions that will improve the 
recyclability of packaging in a circular 
economy model.

In the drive towards a cleaner planet, 
individuals are often pitted against 
large corporations, with fierce debate 
surrounding plastic pollution and 
what constitutes ‘correct recycling’.  
However, there are many other 
organisations who play a significant 

role, including companies along the 
supply chain.  As the European 
association for baking ingredients 
manufacturers, Fedima aims to shape 
a more sustainable and innovative 
baking industry. With the hope of 
reducing plastic pollution, this means 

http://www.bakingeurope.com


BAKINGEUROPE Winter 2021 
www.bakingeurope.com

considering all aspects of the food 
supply chain and continually asking: 
“What can we, as the bakery industry, 
do to help combat this 
phenomenon?”

The packaging used to keep products 
fresh, safe and that prevent food 
waste, unfortunately, also contributes 
to the growing plastic pollution, 
which is precisely why efforts towards 
sustainable packaging are needed.  

In order to address this, stakeholders 
along the value chain, from ‘farm to 
fork’, must be actively involved. At 
Fedima, we are committed to 
enabling a transition to a circular 
economy at EU level by:

• Reducing packaging where 
feasible;

• Increasing the reuse of packaging 
materials;

• Using recyclable packaging 
materials with the goal of increasing 
recycling rates in packaging within 
the bakery value chain;

• Calling to action key stakeholders in 
packaging material supply, 
collection, sorting and recycling of 
emptied packaging.

These priorities culminate in three 
focus points for the bakery ingredient 
industry to achieve sustainable 
packaging by 2025. In keeping with 
these ideas, Fedima is calling for:

1. All plastic buckets and bulk paper 
bags used in the industry to be 
100% recyclable in accordance 

with internationally recognised 
guidelines, (RecyClass, CEPI) and 
paper bags containing plastic liners 
to be composed of at least 95% 
paper (to allow them to be 
recycled) or to have easily 
separable layers, to allow for the 
recycling of both material streams. 

2. The bakery ingredient industry to 
only recognise packaging suppliers 
who are actively engaged in the 
development of reusable or 
recyclable solutions and who are 
committed to, “design for 
recycling” guidelines.

3. The development and systematic 
use of simple and clear guidance 
for end-users, (bakers and 
consumers), on the disposal of 
packaging with symbols or logos, 
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most preferably EU-harmonised, on 
the packaging or label. 

Within our vision statement, we also 
call for the packaging value chain and 
public authorities to make certain 
commitments, in order to achieve this 
ambitious goal, because we believe 
that every employee along the food 
supply chain has a role to play in 
delivering more sustainable 
packaging. In order to achieve our 
vision and to implement effective 

recyclability, strong collaboration with 
partners and stakeholders in our 
industry and beyond is vital. 

In 2020, Fedima established its 
Sustainability Committee, which 
serves as a platform for exchanging 
ideas and best practices on the 
subject, as well as evaluating and 
monitoring the actions and 
commitments undertaken by the 
sector. Our six main priorities are:

• Nutrition and health
• Responsible sourcing
• (Food) waste reduction and 

circularity
• Energy emissions
• Care for people and communities 

(human rights)
• Sustainable packaging

In June 2021, we published our first 
Sustainability Position Paper, outlining 
the commitments (in line with the 
United Nations’ sustainable 
development goals) that Fedima and 
its members are working towards. Our 
aim is to build a common ground from 
which the sector can continue to 
improve, day by day. As such, we have 
organised webinars for our members 
to help tackle the challenges 
surrounding sustainable packaging 
and human rights in the value chain. 

We have launched a market data 
collection exercise to gain better 
insights into the sustainable 
development of our industry and to 
create a benchmark, allowing 
companies to compare and apply 
best practices. Our hope is that this 

exercise will help highlight the 
positive change the bakery 
ingredients industry can have towards 
better sustainability.

At Fedima, we hope that this step 
towards integrating sustainable 
approaches into business models will 
help the bakery sector adapt to the 
changes needed to achieve a more 
environmentally friendly industry. 
Climate change and plastic pollution 
affect all living creatures on Earth.  It 
follows that the responsibility to 
preserve our world falls on all of us, to 
do what we can, however small, to 
safeguard and protect it for the 
future. 

Federation of the European 
Manufacturers and Suppliers of 
Ingredients to the Bakery, 
Confectionery and Patisserie 
Industries ASBL

Rue de la Loi 38, boite 5 – 1000 
Brussels, Belgium 
T: +32 2 895 43 29 
E: secretariat@fedima.org 
www.fedima.org

EU Transparency register: 
904362515084-73 

FOR MORE INFORMATION →

About Fedima 

Fedima is the Federation of European Manufacturers and Suppliers of Ingredients 
to the Bakery, Confectionery and Patisserie Industries and is composed of national 
associations across 13 countries. Fedima represents an estimated of 24,000 direct 
employees across Europe. For more information, please visit Fedima’s website:  
www.fedima.org. 
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 PACKAGING PASTRY
A multisensory perspective
Written by:

Professor Charles Spence

Gastrophysicist, University of Oxford

here has been a huge 
growth of interest in the 

topic of product packaging in 
recent years.1 The packaging 

often exerts a significant effect over 
product experience, especially when 
the consumer’s interaction with the 
packaging occurs at around the same 
time as the product is used or 
consumed. Intriguingly, it has been 
suggested that we consume 
something like a third of food and 
drink direct from the packaging, be it 
a can, bottle, box, tray, or bag and my 
suspicion is that the bakery category 
is unlikely to be any different in this 
regard.

But what qualities should the 
packaging have in order to optimise 

the consumer’s experience of your 
bakery products? At the outset here, 
it is important to note that product 
packaging normally stimulates several 
of the consumer’s senses. Sight, first 
obviously, but also the feel of the 
texture and weight of packaging 
(does it feel natural?), not to mention 
the rustling sound when packaging is 
handled. All of the sensory packaging 
cues have been shown to exert an 
important influence over the 
consumer’s product experience.

The visual aspects of packaging often 
serve the function of capturing the 
consumer’s attention and often 
convey relevant product information. 
However, packaging colour is thought 
to be the single most salient visual 

“The sound of product 
packaging is an intriguing area, if 
often neglected by researchers 
and the consumer alike.”

http://www.bakingeurope.com
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cue. Sometimes a specific hue may 
be associated with a particular brand 
but at other times colour is used to 
indicate information about the 
flavour, as in the case of crisps 
(potato chips for anyone reading in 

North America), or fat content (as in 
the case of milk).

Product packaging was initially 
designed to help with portion control 
and product preservation. However, 

for those categories like bakery, 
where the aroma of the product itself 
is appealing, it is important to let the 
consumer smell the merchandise in 
order to maximise the potential for 
olfactory marketing. Consider here 

“One thing that has stayed constant over the 
decades is that a noisy product deserves noisy 
packaging.”

BAKINGEUROPE Winter 2021 
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only how chains such as Cinnabon 
bake sheets dusted with cinnamon in 
order to create an appetising 
olfactory atmosphere around their 
outlets, while chains such as Panera 
Bread and Subway have been 
reported to use the minimum 
acceptable extractor fans in order to 
maximise the aroma appeal.2 In the 
UK, the suggestion is that Greggs 
bake little and often during opening 
hours for much the same reason. 
Contrast this approach to those 
chocolate shops that have all of their 
goods so securely wrapped in 
cellophane that it is all but impossible 
to smell the delicious chocolate, 
despite being surrounded by the 
stuff. This is especially ironic given 
that chocolate is one of the best-
smelling products around. I suspect 
that baking aromas are equally 
attractive, as the supermarkets know 
only too well – what with their 
fresh-baked bread smells. 

Of course, displaying the bakery 
goods in glass cabinets in chains such 
as Greggs and Gail’s may not only 
help to entice the consumer by 
tantalising their nostrils but also 
maximise the eye appeal – important 
given that we really do appear to eat 
first with our eyes. One of the 
important decisions to be made these 
days in relation to product packaging 
is the question of whether to include 
a transparent section, or window, in 
order to enable the consumer to 
inspect the product though the 
packaging.3 When my student, 
Gregory Simmonds and I conducted 
a store audit here in the UK a couple 
of years ago, it was clear both that the 
proportion of food products 
incorporating a transparent window 
into their packaging was on the rise 
and that the use of transparency was 
typically associated with the 
perception of a premium product 
offering.4 Having decided to go for 

transparency, the challenge then 
becomes one of choosing the 
packaging colour to optimise the 
visual appeal of the product (hint, 
colour contrast can help here; as used 
so successfully by Cadbury’s Dairy 
Milk purple, and Heinz Baked Beans’ 
use of the distinctive turquoise brand 
colour).5, 10

The sound of product packaging is an 
intriguing area, if often neglected by 
researchers and the consumer alike.6 
However, that doesn’t mean that food 
packaging sounds are not important. 
Indeed, the evidence suggests that 
packaging sounds are typically 
processed unconsciously by the 
consumer. Go back to the 1950s and 
one comes across early research on 
the impact of the then new 
cellophane packaging on the 
consumer’s perception of fresh 
bread.7 Of course, times have 
changed and so has what counts as a 
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contemporary packaging material, 
meaning that the consumer’s reaction 
today may be very different than it 
was all those years ago.

At the same time, however, one thing 
that has stayed constant over the 
decades is that a noisy product 
deserves noisy packaging. This was 
the intuition of the early marketers 
who first portioned crisps in packets 
in North America in the opening 
decades of the 20th Century.8 
Intriguingly, when we conducted 
research in which our participants  
had to rate the crunchiness/crispness 
of crisps in the laboratory while 

listening to the sound of quieter or 
louder crisp bags being rattled in  
the background, the louder 
packaging sounds led to the crisps 
being rated as 10% crunchier.9 Baked 
breadsticks and hard Ryvita-type 
breads would likely benefit from a 
similar approach.

That said, one can take things too far 
in terms of packaging noise as Frito 
Lay, maker of SunChips found to their 
cost a few years ago when they 
launched a new type of 
biodegradable packaging that came 
in at a deafening 100 dB when you 
gently rustled the bag! So loud, in 

fact, that consumers complained and 
when the companies’ promise to send 
out ear plugs to quieten the 
deafening roar fell on deaf ears (as it 
were), the packaging was withdrawn 
from the shelves, never to be seen or, 
more importantly, heard from again.

Ultimately, the most successful 
bakery companies have figured out 
how and when to use their product 
packaging to enhance the consumer’s 
multisensory experience of the 
products at home, while making sure 
not to limit the eye and nose appeal 
when the products are so temptingly 
displayed in store. 

http://www.wsj.com/articles/SB10001424052702303468704579573953132979382
http://www.wsj.com/articles/see-through-food-packaging-boosts-sales-1407884666
http://magazine.good.is/articles/watch-your-mouth-the-sounds-of-snacking
http://www.bakingeurope.com


210x297_Mecatherm_VECT_ENG_301121.indd   1210x297_Mecatherm_VECT_ENG_301121.indd   1 30/11/2021   15:2830/11/2021   15:28

mailto:info@mecatherm.fr

	01
	02
	03
	04
	05
	06
	07
	08-13
	_GoBack
	_Hlk90286646

	14-15
	16-22
	19
	23
	24-29
	30-35
	_Hlk90476234
	_GoBack

	36-41
	42-45
	46-47
	_Hlk90976170

	48-51
	_GoBack

	52-55
	_GoBack

	56-59
	_GoBack

	60-63
	_GoBack
	_Hlk89432714

	64-67
	68-71
	_GoBack

	72



