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Abstract

This dissertation researches the environmental impact of in-home coffee consumption evolution in
Belgium amidst major changes occurring around the world, notably the COVID-pandemic from 2019
to 2023. A particular focus is provided towards evolving consumer behaviour, changing coffee
preparation methods, evolving capsule materials and capsule disposal methods, and the influence of
sustainability certifications, allowing for a smaller environmental footprint.

« Coffee has become a trademark of friendly conversation all around the world ». It is one of those
rare unifying forces of mankind. » (S., 2020, para. 6 & 7). This dissertation will explore if this hedonic
need for socialising and communication has been a driving factor in the evolution of consumers’ coffee
consumption between 2019 and 2023. It's interesting and valuable to note the findings of a study
which established that the COVID-19 crisis, a sanitary, economic, social and environmental crisis, has
enhanced the importance of proximity values within society, of humanisation within management and
increased worry for nature and social equity (Frimousse & Peretti, 2020). Values found within the
consumption of coffee as well, somehow.

The dissertation commences with history on coffee, followed by a detailed overview of essential coffee
concepts and properties to improve one’s general understanding on the subject at hand. It further
examines the current state of the global and Belgian coffee markets. Scientific literature, qualitative
interviews and external surveys then dive into a detailed analysis on various factors affecting the
environmental impact of in-home coffee consumption.

A particular focus is placed towards the single-serve coffee preparation method, coffee capsules, due
to its contrasting reputation on environmental impact. Research conducted on certified, specialty and
traditional coffee content within the coffee capsules reflect lower Co2 emissions generated. The same
goes for the biobased, biodegradable, compostable and recycled capsule materials. The end-of-life
phase of coffee capsules is a determining factor of the environmental impact. Its packaging material
and mode of disposal have a role to play. Waste management and disposal systems, compostability,
biodegradability, waste export, incineration or landfills are all options which will be analysed.
Furthermore, polylaminate, aluminium, plastics, bioplastics, metals, paper, tinplate and other
compostable materials are among the capsule materials which will be studied.

The psychological dimension is integrated as well, addressing the gap between consumer perceptions
on the in-home coffee consumption methods’ environmental impacts and the actual environmental
impact generated. Emphasis is placed on certification schemes, sustainability standards and new
technologies throughout this paper, as environmental sustainability regarding at-home coffee
consumption forms the backbone of this dissertation. Trust is presented to the table as well here, as
consumers are having a hard time knowing who and what to trust.

Significant resources have been invested in improving the Belgium in-home coffee market’s
environmental footprint. Whether the resources have yielded substantial-enough results to make a
difference on planet-level is more challenging to determine. Ongoing education and accountability,
awareness, innovation and regulation lead the way to reducing the environmental impact.
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Term
Noncommunicable
diseases NCDs

Biophenols

Anti-fibrotic
properties

Composting

Recycling
Cupping scores

Sustainability

Alloyed
Capsules

Penetration rate

Private Label

Glossary

Definition

A category of diseases, often requiring long-term treatment, which are
responsible for 71% of deaths per year and disability worldwide. These
conditions encompass mental health disorders, diabetes,
cardiovascular diseases, chronic lung illnesses, cancers and injuries, to
name the most common. Upon improvement of risk factors, such as
alcohol, smoking, physical activity, healthy eating habits and palliative
care, most can be prevented from occurring (Pan American Health
Organisation, n.d.).

Biophenols, originating from bioactive phenols, and previously, less
accurately, known as polyphenols, dates back to 30 years ago, in 1996,
when scientists and consumers started gaining interest in this phenolic
compound found in plants. Its antioxidative properties are to answer for
its interest, as it has the potential of advancing in terms of food and
human health preservation (Obied, 2013). Research has positively
correlated the properties of the compound with cognitive
enhancements, beneficial towards a decline of dementia and
potentially beneficial for Alzheimer disease (Syed, 2018).

Antifibrocis, linked to drugs within clinical trials with substantial side-
effects, is often given to people suffering from idiopathic pulmonary
fibrosis. Its aim is to resolve the irregular accumulation of tissue within
the body called fibrosis, also known as scarring. This is a common
outcome of chronic inflammatory diseases (Mayo Clinic, 2018; Wynn &
Ramalingam, 2012).

The collection of plant material for decomposition, generating less
waste (Cambridge Dictionary, n.d.-b).

The collection of materials for reuse (Cambridge Dictionary, n.d.-c).
A system of coffee quality criteria evaluation (Lingle & Menon, 2017).

Allowing for a continuation over time (Cambridge Dictionary, n.d.-d)

The term coffee capsules is used in Europe, where “coffee pods” is used
in the UK and the US (Thoden van Velzen et al., 2023).
Alloyed: Combination of metals

The rate of sales of a product or service (Cambridge Dictionary, n.d.-e).

Products sold by store brands (Quelch & Harding, 1996).
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Introduction

As the world is evolving, so is psychology and the realm of understanding of individuals’ actions. The
world is filled with unanswered questions, leading to unresolved issues making up today’s most
widespread catastrophes. Throughout this dissertation we’ll be diving into one of them being our
environmental impact, and whether our actions since the COVID-19 pandemic are generating
improvement or deterioration.

Regarding the environmental dimension, the subject being analysed in this paper is the evolution of
the coffee sector’s environmental footprint, post-COVID-19 pandemic. We will explore how shifts in
Belgian consumers’ consumption patterns are affecting our earth from an environmental perspective,
with a focus on single-use coffee capsules.

The psychological field, as a representing example, has significantly deepened throughout the 21°
century. Thanks to the new generation of research, the empirical investigations and scientific
understanding, the study on goals and behaviour changes has made significant strides (Berkman,
2018). As the article states: “Setting goals is easy; achieving them is hard”. Berkman (2018) is not able
to provide us an answer as to why this is. However, he does advocate that all is not lost (Berkman,
2018). This is what will be investigated within the Belgian in-home coffee market. Are our
environmental impact strides lost within this industry in this country, as the years go by, or are we
implementing sustainable change? The repercussions of a recent catastrophic event, the Coronavirus
disease in2019, characterised as a pandemic by the World Health Organization, will be taken into
account (Bakaloudi et al., 2022).

This multidimensional crisis has impacted our planet as a whole, whether it be economic, ecological,
social or political (Trespeuch et al.,, 2021). New behaviours reared their head during this time,
impacting ways of consumption. Measures and restraints put in place affected lifestyle habits and
patterns (Bakaloudi et al., 2022). This study stated that this global pandemic affected our values, in
turn changing behaviours (Trespeuch et al., 2021). Soft mobility has witnessed a rise (walking, biking,
...), together with overland travel (Trespeuch et al., 2021). A change in behaviour generated the
appearance of new and upcoming trends as well. Consumption patterns that had been achieved have
now been challenged. Are Belgian in-home coffee consumers advancing towards more or less
environmentally responsible consumption?

It has been stated that a change in behaviour starts with a change in values (Trespeuch et al., 2021).
The pandemic has been shown to have the potential to drive such a change due to its striking impact.
This article has identified two scenarios for post-COVID evolution. The first one being sustainable
change in consumers’ behaviours and habits, and the second one being a “return to reality” so to say.
The path towards sustainable change traces back to the subprime crisis of 2008, which underscored
the increasing significance of three key principles: self-transcendence (looking past one’s self-interest),
continuity (embracing conformity and tradition) and ethnocentrism (valuing local interests such as our
heritage, community and family) (Trespeuch et al., 2021). Can this be identified throughout the
evolution of the Belgian in-home coffee consumption post-COVID?

12



The second scenario introduced in the paragraph above on temporary change and reverse effects,
suggests that the distance created by a crisis separates individuals from its subjects such as climate
change, reducing their concerns, control and motivation towards these environmental impacts
(Trespeuch et al., 2021). We mentioned psychology at the start of this chapter. Indeed, it has a role to
play in studying habits. The psychological approach of the connectionist perspective suggests that
habits strongly depend on their context. New behaviours become habits. As the context evolves, so do
habits (Trespeuch et al., 2021). Therefore, will the current developing trends maintain theirimportance
and expand or drift away?

The COVID-19 pandemic has been characterised as a disease of the Anthropocene, emphasising that
natural factors are not the sole cause of the crisis. Instead it is the increased contact between humans,
wildlife and the environment (Trespeuch et al.,, 2021). This situation could generate a higher
environmental awareness of potential risks of this human-planet relation. As a result, today's
consumers might place more importance on environmental considerations, recognising that
adaptation is not just desirable but necessary (Trespeuch et al., 2021). Does this represent today’s
consumers?

As the world evolves, so do our trends. In 2022, coffee consumers have become more knowledgeable
and demanding (CBI, 2024). A quest for unique flavours and specialty coffee has been growing in
popularity in Belgium (Statista, n.d.). Indeed, an increase in specialty coffee consumption has been on
the radar in Western Europe (CBI, 2021a). Similarly, single-serve coffee methods, such as capsules,
have seen increased adoption as convenience gains importance. Furthermore, there is a growing
demand for coffee traceability and transparency, driven by the rising interest in ethically-sourced
coffee. This aligns with the increasing interest in direct trade (Statista, n.d.; CBI, 2024). Additionally,
the trend towards healthy living and concerns for coffee sustainability are gaining traction, impacting
consumer preferences (CBI, 2024; Mordor Intelligence, 2024). Lastly, there is a notable increase in
coffee consumers' awareness of its social and environmental impact, particularly regarding
sustainability labels. This may influence consumers’ preferences and willingness to pay more for coffee
(Fuller & Grebitus, 2023).

The 6-month internship is an integral part of the Master’s degree in International Business and
Management at the ICHEC Brussels Management School. Completed at Nestlé Belgilux in the coffee
department in February of last year, 2023, it offered the opportunity to build a link between real-world
business challenges and the focus of this dissertation.

Upon entering the office building on the first day and throughout the duration of the internship, one
significant issue stood out: the amount of plastic water bottles used by the employees on a daily basis.
500ml and 1L plastic water bottles were at the unlimited disposal of Nestlé employees for their daily
water consumption. Based on observations and data available from Statista (2021), Nestlé Belgilux,
with an average of 300 employees, disposes of 900 plastic 1L bottles per week, or 3,600 plastic water

13



bottles a month. This is an astounding observation. The striking extent of this insight led to the
identification of the sustainable dimension, which is further analysed throughout this dissertation. The
focus of the next six months was directed towards gathering information on the evolution of today’s
post-COVID 19 coffee market in Belgium, while questioning the environmental impact of the different
coffee segments.

As a marketing intern, daily tasks resemble attending multiple meetings and managing new product
introductions, working on advertising projects and company partnerships and analysing data. A well-
integrated intern works on all of the steps leading to a product launch, such as product data
introduction for factory production and packaging re-reads and approvals, and making sure that all is
produced and ready on time. Furthermore, uploading all necessary product data for retailers and being
the point of contact for commercial campaigns for Starbucks® at home and NESCAFE® Farmers Origins®
coffees is an integral part of the role.

Working in the coffee category and attending meetings opened the door to knowledge surrounding
Nestlé initiatives for more durable coffee. A lot of resources have been and are spent in R&D, to
preserve the coffee industry, produce responsibly-and-ethically sourced coffee and improve the social
responsibility that this sector bears. The Nescafé Plan 2030, the Nespresso AAA Sustainable Quality
program and the Starbucks® C.A.F.E. practices are examples of such initiatives (Nestlé, 2023a; Nestlé
n.d.; StarbucksAtHome, n.d.).

During my bachelor’s degree, | sourced and completed an internship at the Paris Marriott Rive Gauche
Hotel in Paris, focusing on human resources. Though brief, this experience generated a train of thought
and further reflection on the hotel’s environmental impact. | dove into practices which could be
implemented to further reduce the hotel’s environmental footprint and make the hotel industry more
responsible.

As | spend part of my upbringing in the developed and developing world, | witnessed the social and
environmental impacts that both economic development and insecurity have on the planet first hand.
| have, since then, allocated a growing importance towards taking care of our surroundings and
consuming respectfully. | use the word “respectfully”, instead of “responsibly”, because | believe the
meaning of the word is understood in an easier manner by consumers. Responsible consumption, as
communicated by the European Parliament (2020) encompasses considerations for environmental,
social and economic sustainability. It focuses on the negative impacts on the environment, on local
communities and on the viability of our economies (European parliament, 2020). To further highlight
its importance, responsible consumption forms the twelfth sustainability goal, led by the United
Nations (United Nations, 2023). The twelfth SDG states that changing the way we consume is crucial
as the planet is running out of resources. The United Nations goes further by sharing that food waste
must be tackled straight on, as the numbers are staggering: a total of 931 million tons of food is wasted
a year. Change can be obtained through big initiatives and small adjustments. Notions such as the
circular economy, integrating longevity through recyclability, reusability and repairability are brought
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up here. It’s about adopting a sustainable lifestyle, by implementing two activities; reducing waste and
consuming and purchasing in a thoughtful way (United Nations, 2023). Start small, work your way up.

In the emerging country | grew up in, the consequences of consumption are strikingly visible. Waste of
all sorts is apparent to the bare eye, whether it be floating in rivers, generating the smells that go with
it, or overflowing out of big dated aluminium trash cans on the streets. A significant economic disparity,
and consequently, a social gap, is flagrant as well. Next to a mansion secured by guards and
accessorised with a Bentley, you may find worn-down brick structures, each only about 10 square feet,
with mud floors and barely equipped with basic amenities. Both are homes to two different social
classes.

Now, living in my developed home country in Belgium, and going to work in the offices of Nestlé, my
surroundings are striking. The ways of consumption are striking. Unfinished plates being disregarded,
plastic bottles being consumed by the day unquestioningly. | wonder how our current post-COVID
coffee consumption in Belgium is affecting our planet. Are we evolving for better or worse after a
devastating pandemic? Have our mindsets taken a turn for the better?

Working in a field that resonates with meaningful work, particularly within a humanitarian role,
surrounded by a proactive community, reflects a major aspiration of mine. Keeping this in mind,
uncovering durable consumer practices that have reared their head in the in-home coffee market in
Belgium since the COVID-19 pandemic is the current challenge. All the while maintaining an objective
view on the matter, as a researcher, throughout this paper.

To comprehensively analyse, challenge and respond to this issue, a literature review will be conducted.
This review will cover topics related to the coffee market and coffee itself as well as on the notions of
sustainability, environmental impact and life cycle assessment. The secondary data, making up the
literature review, will include scientific literature and published documents of organisations.

To compare and contrast the literature with real-world insights, both primary and secondary data have
been incorporated in the practical review. Interviews with employees of Nestlé Belgilux will be
included to complement the secondary data on coffee itself. The interviews will provide qualitative
secondary data on the evolution of the coffee market, on consumption in Belgium and on sustainable
initiatives by Nestlé (Ponto, 2015). Transcripts of interviews will be appended. Additionally, internal
documents from the Nestlé Belgilux company as well as pre-conducted surveys on sustainable
consumption in Belgium and on Belgian consumption behaviours during and post-COVID, will be
incorporated. The surveys which include close-ended questions, numerical data and a larger sample
size, constitute quantitative secondary data (Ponto, 2015).

Our chosen scope focusses on Belgian in-home coffee consumers. The analysis of the internal
documents, survey responses and the interviewees’' valuable knowledge will complement the
literature review on in-home coffee consumption habits, responsible consumption and the perceived
versus the actual sustainable footprint. This approach will enable us to better understand and clarify
the environmental impact generated by the in-home coffee market since the Coronavirus.
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Literature Review

The history of coffee isn’t stuck in stone. Its earliest use is said to originate in the fifth and sixth
centuries, as Persian invaders discovered the plant in forbidden areas of northeast Africa, home of the
Arabica coffee variety (see Figure 1) (Cramer, 1957). Studies say it had initially been used in sorcery
and medicine and was drunk as a pleasure drink until the followers of Islam began to symbolise it with
speciality and uniqueness during their exploitation. It later on spread to Europe, the Netherlands
especially. It is said that coffee trade was a means for the Dutch East India Company, the Netherlands,
to make their mark in the world in the early 1600s. Individuals highly valued coffee, treating it as
luxurious, similar to gold (Cramer, 1957). The Dutch East India Company went on to send coffee seeds
to western Java in Indonesia, as the Dutch had signed a treaty with the Sultan in 1597, seeing the land’s
agricultural potential. This land was wanted by the French and English too. The settlement of the Dutch
in the East Indies in the 1600s was a sign of supremacy (Cramer, 1957).

Sources trace the cultivation of coffee back to Yemen, in the middle east (National Coffee Association,
n.d.-a; Everett, 2023). Many legends surrounding its discovery have been told. However, one legend
has been included in thorough research sources, dating back centuries to coffee forests in Ethiopia. It
is said that a goat herder in Ethiopia (see Figure 1) discovered the virtues of the coffee bean upon
realising his goats were becoming increasingly energetic and developed sleep issues since consuming
coffee berries from the trees. He went to the local monastery to share his findings. Word and trade
began to spread, first east to Arabia, due to the trade being conducted across the Red Sea at that time,
which is where the journey of coffee cultivation began in the 15" century, in Yemen (National Coffee
Association, n.d.-a; Vega, 2008; Everett, 2023). PhD author, M. Vega (2008) shared findings suggesting
that the first use of coffee dates back to practitioners of Sufism. Coffee cultivation and trade started
out in Yemen, as confirmed by multiple sources, and subsequently spread to regions such as Egypt,
Syria and Turkey (National Coffee Association, n.d.-a; Everett, 2023). It is not only in homes that the
coffee was drunk, but in coffee houses as well. They were a main centre of communication, also called
“Schools of the Wise”. Coffee was known as the “Wine of Araby” among pilgrims visiting the holy city
of (National Coffee Association, n.d.-a; Vega, 2008). A published description on coffee houses in Turkey
has been found dating back to 1627. Venice, Oxford and later Boston called “London Coffee House”,
followed with the introduction of coffeehouses, in 1645, 1650 and later 1689 respectively (Vega, 2008).

Figure 1

The Arabian Peninsula — Coffee Trade and Cultivation (Britannica, n.d.)
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Coffee began being heard of by European visitors coming from near countries in the east, taking
interest in this “unusual dark black drink” and ultimately commencing their own coffee consumption
in the 17" century (National Coffee Association, n.d.-a). It is said that Venice’s pope personally
approved the bean’s consumption, after religious leaders had initially condemned the ingredient, due
to fear and suspicion in 1615, naming it the “bitter invention of Satan”. Coffee consumption grew
increasingly, as coffee houses multiplied, coffee appeared in universities for a dollar, and was being
consumed for breakfast.

Coffee cultivation outside of Arabia began with the Dutch who managed to cultivate coffee beans on
the Indonesian Island, Java, in the 1600s. Cultivation was generated by imported coffee plant seeds
from Yemen. The Dutch East India Company held the reins. After a failure in India and a success in Java,
it expanded its cultivation to other islands near Java (National Coffee Association, n.d.-a; Vega, 2008).
Coffee seeds made their way from Java to the Amsterdam Botanical gardens in 1706 (Vega, 2008).
Upon receiving a coffee plant from the mayor of Amsterdam in 1714, King Louis XIV of France had it
planted in the French Royal Botanical Gardens as well. A French naval officer called Gabriel de Clieu,
managed to obtain a seedling in 1720 and, following a tedious voyage to Martinique, planted it on the
land with great success. It is said that a seedling is responsible for the spread of most coffee trees
across south and central America, and the Caribbean (National Coffee Association, n.d.-a; Vega, 2008).
Coffee is, today, the second most-traded commodity worldwide. The first one being petroleum
products. Brazil’s production is said to originate from Suriname in 1727, a Dutch colony, where
Amsterdam sent seeds from its Botanical Gardens to cultivate coffee themselves (Vega, 2008).

The drink made its way to New York, called New Amsterdam in the past, in the mid 1600s (National
Coffee Association, n.d.-a). The Boston tea party of 1773, a rebellion of great historic significance
during which tea was destroyed in different parts of the city of Boston (Carp, 2010). Provincial taxes
introduced on tea, tipped coffee in favour of the historically preferred drink of choice (see Figure 2).
These tea destroyers were men disguised as Native Americans, “playing Indian” (reference towards

17



the East India Company). This rebellion was a significant effort towards the liberty of Americans of all
social classes, ultimately leading to the war of independence (Carp, 2010).

Robusta coffee, representing one of two self-pollinating coffee species, has a history of its own (Vega,
2008). Its cultivation origins date back to 1870, in the wild near the Lomami River, now called the Congo
River, in Democratic Republic of Congo (Berthaud & Charrier, 1988). It was noticed by the French 10
years later and named C. Canephora by a French botanist called Louis Pierre in 1895. The coffee seeds
were distributed on lands of neighbouring countries after the cultivation of Robusta coffee took off in
Belgian Congo at that time (Benoit, 1968). Brussels went on to send seeds to Java in Indonesia where
coffee cultivation moved on from arabica to Robusta coffee in the mid 20" century, given its higher
perseverance to diseases and resistance to heat and humidity (Cramer, 1957). C. Canephora travelled
from Java to certain regions of Asia such as India and Latin America (Brazil) in the early and mid-20th
century (Campuzano-Duque & Blair, 2022).

Coffee cultivation spans over 80 countries worldwide. Its production resides along the equator, mainly
in Asia, Africa and Latin America, in tropical and subtropical zones (Rivas, 2020). The current leading
coffee producer worldwide is Brazil, Belgium’s n°1 supplier (CBI, 2021a; Statista, 2024; World
Population Review, 2024). Brazil produced 66 million 60kg bags of coffee in 2023, followed by Vietnam,
Colombia, Indonesia and Ethiopia. These five top-producing leaders, Brazil, Vietham, Colombia,
Indonesia and Ethiopia, are responsible for the majority of the coffee output to this day. Honduras,
India, Uganda, Mexico and Peru are the runner-up’s (CBI, 2021a; World Population Review, 2024,
Statista, 2022).

Figure 3

Coffee Producing Countries 2024 - Coffee Bean Belt (Scott, 2015)
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Global coffee production and consumption have been growing since last year, as shown in the figure
4 below (ICO, 2023a). Conservation International (n.d.) expects coffee demand to triple by 2050. Since
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2021, the gap between coffee production and consumption, represented by the orange bars in the
graph, has been narrowing, indicating a better balance between supply and demand in the market
(ICO, 2023a).

Figure 4

World Coffee Supply, demand and gap between supply and demand 2018 - 2024 (1CO, 2023a)
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Global coffee production stood at 168 million 60-kg bags of coffee between 2022 and 2023. A rise was
established in 2023-2024, reaching 178 million, with 102 million accounting for the arabica variant and
76 million 60-kg bags accounting for the Robusta variant (Vega, 2008; ICO, 2023a). The International
Coffee Association shared that the Americas region (Asia, Oceania, Africa) is responsible for this
increase, as rest of the global coffee production is declining in this period (ICO, 2023a).

The reasons for the fall in production is primarily due to climate adversities and a challenging global
economic environment due to the COVID-19 pandemic in part. Due to this, the Robusta cultivation has
experienced growth, in contrast to the arabica coffee production (ICO, 2023a). This variant is trickier
to grow and now accounts for a little under 60% of the world’s coffee production in 2023, compared
to 70% in 2006 (Vega, 2008). The Stockholm Environmental Institute highlighted in 2022 that climate
change will be responsible for cutting coffee production. The study stated that the land will become
unsuitable for coffee production by 2050, especially impacting the Arabica variant as it is more
sensitive to weather conditions (Dzebo & Adams, 2022). Rainfall and rising temperatures are causes of
this. Preserving biodiversity, forests and our ecosystem, combined with regenerative practices are of
the essence. With coffee cultivation still expanding, forests are at risk of deforestation to coffee
cultivation, negatively impacting ecosystems and greenhouse gas emissions (Dzebo & Adams, 2022;
Panhuysen & de Vries, 2023).
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Regarding global consumption levels, the European Union, the US and Brazil accounted for a significant
portion of worldwide coffee consumption in 2023, with the EU accounting for 24%, the US 16%, and
Brazil 13% (see figure 5 below) (ECF, 2023). Within the EU27, the countries with the highest coffee
sales in value and volume are Germany, France, Italy, Spain, Poland & the Netherlands (ECF, 2023).

Figure 5

Largest Coffee Consumers Worldwide per Country in 2022 (ECF, 2023)
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The highest consumption per capita is found in the European Union, particularly in Luxembourg, the
Netherlands, and Nordic countries, with consumption ranging from 6.8 kg to 11 kg per person annually
(ECF, 2023; CBI, 2021a).

Almost half of European coffee consumption is sourced from South America, mainly Brazil, followed
by imports from Asia Pacific (33%), Africa (13%), and Central America (10%) (Panhuysen & de Vries,
2023).

European coffee imports are primarily concentrated in Germany, Italy, Belgium, and Spain, accounting
for 80% of total green coffee imports between 2020 and 2022. Switzerland and Russia are significant
non-EU importers (CBI, 2021a; ECF, 2023). One reason for the concentration of import quantities
towards these EU countries over these two years is shipping costs and efficiency which have been
prioritised. The main ports of Europe are in Germany, Italy, Belgium and the Netherlands (ECF, 2023).

Regarding European coffee imports, almost half of the European coffee consumption derives from
coffee exported from South America, mainly from Brazil. 33% was imported from Asia pacific,
especially Vietnam, 13% was imported from Africa, from Uganda especially, and 10% was imported
from Central America, from Honduras for the most part (Panhuysen & de Vries, 2023).
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It's important to note that the coffee market in Europe is considered saturated, with no major
increases in consumption expected. However, there is a slight increase in coffee consumption,
particularly in higher-quality coffee (CBI, 2021a).

Retail dynamics have shifted post-pandemic, between 2018 and 2022, with consumers showing higher
price sensitivity but also a willingness to pay more for unique and convenient options (Panhuysen &
de Vries, 2023). Research highlights an increasing interest of consumers in coffee origins and coffee
quality and in social, environmental and economic sustainability behind the coffee chain as strong
arguments that back this trend, on top of innovations in brewing systems and the development of
online channels. The potential health benefits may drive coffee consumption as well (Samoggia &
Reidel, 2019).

Since the global pandemic, retail dynamics have been changing. Keeping in mind that consumers may
be experiencing a potentially higher price sensitivity, due to inflation caused in part by the global
pandemic, the authors add on to say that consumers are willing to pay more for a uniqueness and
convenience in 2022 (Hernandez et al., 2020; Panhuysen & de Vries, 2023). This has generated an
increase in the single-serve coffee consumption, including capsules and Keurig k-cup capsules, as well
as ready-to-drink options. 40% of US households owned a single-serve coffee brewing system in 2020
and capsules represent 40% of value retail sales in the EU27 on average (Panhuysen & de Vries, 2023).
The European Coffee Federation states that coffee capsules represented 16% of the EU27 coffee
market by volume in 2022. They represent much more in terms of value, being at 40% or retail value
sales in 2022 (ECF, 2023). Coffee capsules consumption in Europe increased four times its size in four
years (2018 — 2022) (European Bioplastics, 2023).

A report from the European Coffee Federation (2023) states that although soluble coffee presents a
small share of the European Union’s coffee imports compared to green coffee, it remains relevant in
terms of volume, together with ground coffee. While soluble coffee is said to have been decreasing
before the Coronavirus, the pandemic, with evolving consumer behaviour, generated a spark in soluble
coffee consumption, reaching record levels. The Brexit and the Ukraine conflict had temporarily led to
a reduction in soluble coffee imports (ECF, 2023).

In 2020, conventional coffee (non-certified or organic, see section below for detailed explanation)
accounted for 70% of global consumption, indicating a limited market for sustainable options
(Panhuysen & de Vries, 2023). However, there's growing consumer concern for environmental issues,
driving demand for sustainable products (European Commission, 2020; Panhuysen & de Vries, 2023).
It has triggered sustainability initiatives throughout the coffee lifecycle, whether it be in the cultivation
or purchase stage (Nab & Maslin, 2020).

Despite increasing demand, the market share for sustainable coffee remains limited due to information
asymmetry, lack of trust, transparency, and high prices (European Commission, 2020; Panhuysen & de
Vries, 2023; Terlau & Hirsch, 2015). Sustainability standards such as Voluntary Sustainability Standards
(VSS) have been introduced to address these barriers and promote sustainable coffee production and
consumption (Martins et al., 2022). The rainforest alliance, organic certification and fair trade
certification are among the most popular examples, which will be developed in this dissertation.
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The European Coffee Federation conveyed that Belgium is currently the third largest direct importer
of the EU, after Germany and Italy (ECF, 2023; CBI, 2021a). This is mainly due to the stock capacity of
the countries’ ports, being the continents’ main and largest points of entry. Germany and Belgium are
among the top countries that supply green coffee (re-export) to other members of the EU (ECF, 2023;
CBI, 2021a). Belgium’s port, the Port of Antwerp, has the world's largest coffee capacity of 250,000
tons at a time. The majority of Belgium’s coffee imports are reexported to its neighbouring countries,
mainly the Netherlands, followed by France, Germany and Spain. This number reached 77% in 2020,
making Belgium the biggest re-exporter of Europe (CBI, 2021a).

In 2024, Statista’s international team of analysts assessed the sales value of the Belgian home coffee
market, encompassing retail coffee products such as beans, ground, and soluble, at 1.1 billion (Statista,
n.d.). It has increased by 10% compared to 2023 and is expected to rise at a yearly rate of minimum
10% in the next 4 years (see figure 6 below). Please note that it is the Roast Coffee category that has
been experiencing growth, in comparison with instant coffee, the former consisting of whole beans
and ground coffee used in combination with coffee machines or a French Press (Statista, n.d.). Indeed,
the coffee market’s value has soared within the European Union, as inflation is on the rise in parallel,
driving the value growth (ECF, 2023).

Figure 6

Coffee Sales Value Market Insights — Belgium 2024 (Statista, n.d.)
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The sales volume of the Belgian in-home Coffee market on the other hand, has been experiencing
modest growth, with its growth gradually decreasing over time, as seen on figure 7 below (Statista,
n.d.; ECF, 2023). As the Centre for the Promotion of Imports from Developing Countries states, the
European coffee market is saturated (CBI, 2021a). Therefore, only a slight increase in volume is
expected, leaning towards stability in the long term (CBI, 2021a; ECF, 2023). The instant (soluble)
coffee is expected to experience a volume decrease in the years to come (Statista, n.d.).
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Figure 7

Coffee Sales in Volume - Market Insights Belgium 2024 (Statista, n.d.)
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A report from 2021 suggests that the Western European coffee markets are saturated when it comes
to single-use (portioned) coffee (Marinello et al., 2021). However, reports state that single-use coffee
(capsules) and specialty coffee have been experiencing demand and growth in Europe, and Western
Europe particularly (CBI, 2021a; CBI, 2021b; CBI, 2024). The authors expect the single-serve coffee
format, which is experiencing a strong growth within Western European households, to spread to Asia,
China and South Korea particularly, in the coming years as well (Marinello et al., 2021).

It is safe to say that amidst a saturated market, notable trends and opportunities are emerging. In
Belgium, several key trends and opportunities have been identified, including: In 2024, coffee
consumers are more knowledgeable and demanding (CBI, 2024). Consumers are willing to pay more
for uniqueness and convenience as well (Hernandez et al., 2020; Panhuysen & de Vries, 2023). In
addition, a quest for unique flavours and specialty coffee has been growing in interest in the country
(Statista, n.d.). As established previously, consumption of specialty coffee and single-serve coffee
methods, such as capsules, have seen an increased adoption, as convenience gains importance (CBI,
2021a; CBI, 2024). Furthermore, there is a growing demand for coffee traceability and transparency,
driven by the rising interest in ethically-sourced coffee. This aligns with the increasing interest in direct
trade (Statista, n.d.; CBI, 2024). Additionally, the trend towards healthy living and concerns for coffee
sustainability are gaining traction, impacting consumer preferences (CBI, 2024; Mordor Intelligence,
2024). Lastly, there is a notable increase in coffee consumers' awareness of its social and
environmental impact, particularly regarding sustainability labels. This may influence consumers’
preferences and willingness to pay more for coffee (Fuller & Grebitus, 2023).
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The value market share in terms of single-serve coffee in Belgium has been identified at 46% and 47%
in 2021 and 2022. It represents almost half of the market and is increasing. Its presence on the in-
home Belgian coffee market is unavoidable. As Baltic and Nordic consumers opt for more traditional
coffee formats such as ground coffee and whole beans, and central and eastern countries in Europe
have a capsule market share value market share below 10%, western countries in Europe showcase an
opposite trend. Coffee beans are experiencing a slow growth on the market, next to the substantial
increase of portioned coffee (ECF, 2023).

The global coffee market is still recovering from the COVID-19 pandemic (ICO, 2023a). The pandemic
impacted all the stages of the coffee supply chain, including on-farm operations, logistics and
transport, and demand for coffee (Hernandez et al., 2020). Looking at the downstream side of the
supply chain, the devaluation of local currencies in producing countries and the implemented
governmental measures in warehouses and ports disrupted and delayed international shipping. The
global pandemic generated an increase in trade and transaction costs. Other examples of downstream
supply chain impacts are a reduced workforce, social distancing measures in warehouses and ports
and landlocked countries (Hernandez et al., 2020).

Post-harvest processing took longer as well, generating delays in export. Delays inevitably affected
coffee quality and in consequence their price. It is important to note that climate disruptions affected
coffee cultivation as well during this time, leading to delays in the harvest season (Hernandez et al.,
2020).

Studies state that stock availability and previous harvest quantities are also to be held accountable for
potential decreases in export quantities. A decrease in coffee harvest was recorded as well (Hernandez
et al., 2020).

Upstream, at farm level, labour supply was reduced due to sickness and social distancing measures. A
large quantity of coffee is still picked by hand. The labour shortage therefore generated delays and a
potential rise in wage levels (Hernandez et al., 2020). The Fairtrade (2020) Belgium Annual Report
stated that access to the fields was reduced and that costs were higher due to sanitary measures
required to be integrated.

An increase in the demand for coffee was detected at the start of the COVID-19 pandemic, due to
panic-buying and stock-piling. Out-of-home coffee consumption saw itself partially replaced by in-
home coffee consumption. This global pandemic generated a worldwide economic downturn, affecting
coffee consumption patterns as well. While unemployment, inflation and interest rates rose, so did
price sensitivity and a greater lookout for more economical products (ICO, 2023a; Hernandez et al.,
2020). The authors of the ICO report state that this could lead to a decrease in specialty coffee
consumption and in certified coffee consumption (ICO, 2023a). In parallel, the authors go on to state
that demand for coffee tends to follow inelasticity, although consumers are adjusting their purchasing
behaviour based on their savings and income over time (Hernandez et al., 2020).
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The Coronavirus also affected us psychologically. The Fairtrade Organisation states that this period
made consumers more vulnerable and aware of the importance of treating the ones responsible for
creating the food we eat more fairly (Fairtrade, 2020). Belgian consumers acknowledged the
importance of solidarity in a survey conducted by Fairtrade Belgium (2020). The Coronavirus generated
a change in attitudes and behaviours among consumers. The pandemic generated much stress and
pressure, whether it be personal or professional, impacting coffee consumption patterns. More
consumers drank coffee due to stress and anxiety. In addition to the physiological needs that coffee
responds to, its beneficial properties can help improve moods and attentiveness. The latter has been
identified as potential reasons for the coffee consumption increase as well (Pintado et al., 2023;
Bakaloudi et al., 2022).

The name “Coffea” was introduced by a Swedish botanist in 1737, known for standardising the process
of giving genus and species names (Vega, 2008). Coffea, the plant, contains over 100 species. It is the
seed within the cherry fruit of that coffee plant, that we know as coffee beans (Harvard, 2020). Of
these species, 2 are commercially traded; Coffea arabica, known as arabica coffee, and Coffea
Canephora, known as Robusta coffee today (Vega, 2008; Everett, 2023; Nab & Maslin, 2020). This is
because only they possess the self-pollinating trait required to expand cultivation. Both have different
cultivars, which are generally named after their place of origin (Vega, 2008). Arabica coffee currently
represents around 70% of the total grown coffee, with Robusta coffee responsible for the other 30%
(Nab & Maslin, 2020).

Coffea Arabica, originally from Yemen and first cultivated in Ethiopia, now primarily grows in
southeastern Sudan, northern Kenya, and the Ethiopian highlands, regions where coffee is believed to
have been discovered (Vega, 2008). Arabica coffee possesses mild and aromatic notes, with higher
bursts of flavour (Vega, 2008; IDB, 2019). It asks for a certain level of humidity, shade and mild
temperatures ranging from 16 to 24 degrees Celsius on average (Harvard, 2020). In terms of
production, 87 million 60-kilogram bags of arabica coffee in 2022-2023.

Robusta coffee, which represents 30% of the world’s production as stated earlier (Vega, 2008; IDB,
2019; Nab & Maslin, 2020), originates from Brazil, central and southern Africa, and Southeast Asia
(Everett, 2023). This variant contains a higher caffeine content. Regarding its taste palette, Robusta
offers higher bitterness and lower levels in acidity to our taste buds, as well as more body and
earthiness (Miyanari, 2008; (Uganda Coffee Development Authority, 2019). This smaller coffee bean is
more resistant to higher altitudes and harsher weather conditions, whether it be more heat, humidity
or rainfall (Ridder, 2024; Goldemberg et al., 2015). Originating from the evergreen forests and gallery

forests of western and sub-Saharan Africa, it is able to survive temperatures between 18 and 36
degrees Celsius and withstand diseases better, making it, in essence, less expensive and easier to
cultivate (Harvard, 2020; Ridder, 2024). However, it’s essential to keep in mind that arabica coffee still
remains sensitive to changes in weather conditions and diseases, even though its resistance to leaf
rust, coffee berry disease nematodes and stem borer is higher (Vega et al., 2006).
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There are many ways to separate the pulp of the coffee cherry from the green coffee bean (to extract
the coffee bean). Two are most common. The washed method includes washing the cherries to remove
the pulp and then letting the green coffee bean dry for a month. The unwashed method includes
removing the peel mechanically and letting the coffee cherry dry naturally in the sun for typically a
month, generating a fermentation process and offering more body and exotic flavours and sweetness
to the coffee bean with less acidity (Datov, 2019; Widodo et al., 2023).

Roasting coffee at high temperatures triggers a chemical reaction that releases the distinct aromas and
flavours of the green coffee bean (National Coffee Association, n.d.-b). The darker the roast, the darker
the colour, the higher the levels of bitterness and roast flavour, and the lower the acidity of the coffee
bean. Studies show that the content of caffeine is higher within lighter roasts (Harvard, 2020). The
quality, aromas and flavours therefore depend on the coffee variety (Arabica or Robusta), country and
region of origin (climate), coffee roast, and coffee grind (National Coffee Association, n.d.-b).

Once the roasted beans are cooled and rested, they are ground before brewing. Note that over-or-
under extraction will affect the taste of your coffee, from being too bitter to tasting flat if not ground
enough (National Coffee Association, n.d.-b). Fine grinds are chosen for deeply-flavoured, highly-bitter
coffees such as espresso. Medium grinds are commonly used for drip coffee. Coarser grinds are more
common for coffee presses (Harvard, 2020).

Coffee can be purchased in a variety of formats for consumption. These include ground coffee, whole
beans, instant coffee, coffee capsules and ready-to-drink coffee (Carrefour, n.d.; Fairtrade Belgium,
2020).

The method depends on how the water is being introduced to the coffee. Four brewing methods have
been identified by a study; boiling water method — manual - (cowboy brewing method), pressure
brewing method (moka pot), gravity brewing method (dripping and filtration brewing methods),
pressurised percolation (espresso capsules) and steeping method (French Press) (Ohio State
University, n.d.).

The main types of coffee preparation methods which will be developed within this dissertation are the
Moka pot (with stove), the French press (with boiler), the manual pour over drip coffee method, the
cup for instant coffee, the electric drip-filter coffee machine, the single-serve coffee machine and the
automatic espresso machine (Humbert et al., 2009; Phrommarat, 2019; Cibelli et al., 2021).

Please note that the manual pour over drip coffee method is a hands-on approach. It requires hot
water to be poured in a particular conical paper filter, sitting on a dripper. Various dripper models exist
on the market. The V60, the Chemex and the Kalita Wave have become cult classics and the most

common in the world of coffee. The passage of the hot water on the coffee grounds found in the paper
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filter allows for a unique extraction of coffee flavours, depth and oils and represents a type of coffee
art where keen attention and precision is required to generate consistency (Kushalappa, 2023;
Konecny & Vassallo, 2024; (Santanatoglia et al., 2023). The aeropress, a modern innovation created in
2005, works with pressure where the French press relies on immersion (Santanatoglia et al., 2023).

The Specialty Coffee Association of America (SCAA) introduced the cupping score. It dates back to
1984. This made grading coffee accessible for even the inexperienced and lacking practice, as it is based
on science. The cupping score allows for a classification between specialty coffee, the highest-grading
coffee, and others (Lingle & Menon, 2017).

A coffee grading methodology and the cupping score (Q-score) methodology is available on the coffee
market to distinguish a coffee’s uniqueness and quality and most importantly, to classify for export
(Lingle & Menon, 2017; SCA, n.d.). However, it is important to note that the global classification for
coffee is fragmented. No universal classification currently exists (Datov, 2019). Cupping scores and
grading act as a reference point for price determination (SCA, n.d.).

Coffee beans can be graded manually, which is very labour-intensive, or technologically with the help
of image processing and an algorithm (Kuruppuarachchi & Amaratunga, 2023). Countries have
developed their own standards and grading charts as well, which represent the minimum export
requirements (SCA, n.d.). However, grading is based on attributes, which the International Coffee
Association has presented a few of: altitude, origin, botanical variety, processing method (washed or
unwashed), bean size, presence of defects, cup quality (taste characteristics), roast and bean density
(Datov, 2019). Higher altitudes reflect improved flavours (SCA, n.d.). The bean size, the presence of
defects and the cupping score (SCA cupping protocol) stand out as the most important characteristics
(Trabocca, 2020). These three classifications allow for communication with coffee importers but are,
however, open to interpretation and thus not 100 % reliable (Datov, 2019).

The SCA cupping protocol allows for a grading of flavour attributes, aromas, body, sweetness and
balance that are present within the coffee bean. The higher the cupping score, the higher the quality
and price of the coffee bean.

Studies state that the price of coffee, traded on various stock exchanges, is excessively volatile,
experiencing multiple peaks over time (Aduteye et al., 2023; Hernandez et al., 2020). The fluctuation
of coffee prices is due to a multitude of factors such as supply and demand, environmental conditions,
economic conditions, trade policies, exchange rates, and, in recent years, the coronavirus, which
seems to have aggravated poverty, food insecurity, and price volatility due to impacts felt on the supply
and demand dynamics (Aduteye et al.,, 2023; Hernandez et al.,, 2020). Commodity-dependent
developing countries (CDDCs) find themselves increasingly vulnerable to high price fluctuations given
that they live on significantly lower incomes (Maurice & Davis, 2011).

Arabica and Robusta coffees are traditionally traded on different markets, with the Arabica variant
mainly present on the New York Stock Exchange and Robusta coffees traded on the London Stock
Exchange. Coffee is negotiated based on futures prices or current market prices (spot prices) (see

27



Figure 8). The coffee commodity market is mainly based on purchasing coffee that does not yet exist.
Purchasing specific amounts of future coffee at a fixed price when the contract ends sums up a futures
contract (Panhuysen & De Vries, 2023). As noticeable in Figure 7 below, Robusta coffee prices are
lower than Arabica coffee prices, for reasons explained in the Coffee Basics section above.

A large basket of evidence points towards coffee beans offering health virtues to its consumers
drinking between three and five cups a day (400 milligrams of caffeine a day on average) (Samoggia &
Reidel, 2019; Harvard, 2020). Although characterised as inconclusive, studies have suggested a positive
effect of coffee on noncommunicable diseases NCDs, consequentially supporting the World Health
Organization’s goal to reduce deaths generated by NCDs by 25% by 2025 (Samoggia & Reidel, 2019).
Research has shown beneficial effects and a reduction in risk of developing these diseases upon

consumption of 3-4 cups a day. Furthermore, the bean was identified as the beverage containing the
highest content of biophenols (Samoggia & Reidel, 2019). Also found in olives, this botanical compound
has caught scientists’ attention as its antioxidative potential reflects virtues towards the preservation
of food and especially, the maintenance of human health (Obied, 2013). They may act as an
antidepressant for some people as well (Harvard, 2020).

Coffee beans possess biochemical properties and over 100 bioactive compounds. They offer more
antioxidants than fruits, vegetables and tea respectively, substantially contributing to daily intake
levels. Roasted coffee provides anti-inflammatory and antibrotic effects on top of the antioxidant
properties. It contains high amounts of vitamin B3 and magnesium and contains potassium (Samoggia
& Reidel, 2019). Vitamin B2, called riboflavin, is also present (Harvard, 2020).

Consumer knowledge regarding health benefits of coffee remains limited and unclear. Different
perspectives persist as individuals seem confused about whether coffee bean health effects are
negative or positive. A study conducted in 2019 suggests that 49% of European coffee consumers
deemed coffee to be detrimental to their health. The decision to avoid coffee consumption is
influenced, in part, by the insomnia or anxiety it may generate as it agitates the motor zone or the
cerebral cortex and the central nervous system (Samoggia & Reidel, 2019; Lone et al., 2023). Despite
this, a small segment of the population does however see the potential health benefits of coffee. On
top of those previously enumerated, authors Samoggia and Reidel (2019) noted that coffee is
consumed for its therapeutic and energetic effects. Coffee has shown to enhance alertness,
concentration and moods (Harvard, 2020). Indeed, according to a survey encompassing 263.923
participants, it appeared that individuals drinking 400mg of caffeine a day or more were 10% less likely
to experience depression. A substantial difference in suicide risks was also identified in men and
women from the United States. Individuals consuming 3-5 cups of coffee a day are reported to have a
50% lower chance of experiencing depression (Harvard, 2020).

To conclude this section, potential for improving consumers’ perceptions on coffee health benefits is
present. Coffee consumers in our current decade are emanating curiosity and are becoming
increasingly engaged in consuming coffee associated with beneficial health claims (Samoggia & Reidel,
2019).
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To introduce the distinction between mainstream and specialty coffee, we found it beneficial to
examine the different coffee waves that surfaced over the years in Europe. The waves are
characteristic of the level of consumer knowledge and preference surrounding coffee over the years.
This affects the value granted to coffee attributes over time (ICO, 2023b; CBI, 2024).

The first wave goes back to the popularisation of coffee consumption in the 20" century (CBA, 2024).
Instant coffee and vacuumed packaging were the output of the first wave’s innovations. The origins of
the beans and brewing methods were not a purchase criterion. Mainstream coffee was sought out by
consumers as quantity was more valued than quality or coffee origins at the time (ICO, 2023b; CBI,
2024). The second wave, present between 1995 and 2005, is characteristic of the introduction of
American coffee chains such as Starbucks, introducing coffee experiences and shifting away from mass
production. New terms like espresso and latte emerged. Coffee origins as a consumption criterion were
starting to be introduced. The third wave of coffee, 2005-2010, placed greater emphasis on the coffee
beans and each step within the supply chain, particularly highlighting the different roasting techniques
and flavour profiles of the coffee beans, looking out for artisan coffee. Single origin beans were
marketed, and latte art was introduced (ICO, 2023b). Here, specialty coffee started to become sought
out after (CBI, 2024). Transparency and sustainability surrounding coffee sourcing was starting to
become a subject of conversation. The fourth wave, 2010-2015, regards the subject of quality coffee
and the science behind it. A more accurate understanding of the characteristics of coffee and flavours
was looked out for. The fifth wave, 2015-2020, represents a shift towards coffee of excellence and the
integration of technology and sustainability within coffee. The sixth wave, since 2020, surrounds
specialty coffee, where roasters are the star. A true understanding of transparency and sustainability
and the growing awareness of consumers is at the core (ICO, 2023b; CBI, 2024). Research suggests that
the 4", 5" and 6" waves are more rippling characteristics than waves. Some market players (CBI, 2024)
have incorporated them.

Single-serve coffee, also known as single-use coffee, portioned coffee, single-serving capsules and
coffee capsules, falls under the roast coffee market category (not instant coffee), within the broader
Hot Drinks category (Statista, n.d.). It is a coffee format made up of a short coned-shaped sealed shell,
filled with 5 to 7 grams of ground coffee, which is consumed with a coffee machine (Marinello et al.,
2021). The material of the capsule shell can be made of plastic and aluminium, biodegradable materials
(bioplastics and paper- based), pure aluminium, polylaminate or tinplate (Marinello et al., 2021; Pinto
et al., 2024).

Capsules originally entered the market through Nespresso® invented by M. Eric Favre in 1975, and
commercialised in 1991, as stated by the World Intellectual Property Organization (2010). As head of
the packaging department at the company during that period, M. Favre revolutionised the market with
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this technology, allowing consumers to prepare high-quality coffee themselves (WIPO, 2010). The
market has expanded widely since then (Thoden van Velzen et al., 2023).

Single-serve coffee is renowned for its convenience of use, its coffee extraction benefits and its range
of available flavours (Pinto et al., 2024). Researchers state that single-serve coffee reflects a new
consumer philosophy, encompassing instant gratification, optimization, comfort and convenience,
which is what coffee capsules provide (Marinello et al., 2021). Coffee capsules integrate growing
consumer trends, which coffee capsules have integrated into their way of consumption:
individualisation, practicality, nutrition, naturalness and sustainability (Marinello et al., 2021).

Trends evolve over time. Especially when accompanied by major events such as a health crisis. The
most common capsules found on the coffee market today are plastic and aluminium capsules. A
resistance towards these capsule materials is increasingly growing, due to their end-of-life phase and
recycling process. While single-serve coffee is experiencing a growing demand in Belgium, in contrast
to bulk coffee, its recycling options remain meagre (Marinello et al., 2021; CBI, 2021b).

As demand for quality coffee is on the rise and as the single-serve coffee market is continuously
growing, so are specialty coffee capsules (Marinello et al., 2021; CBI, 2021a; CBI, 2021b). This is a
means to provide quality single-serve coffee, which is what consumers are asking for. Coffee quality
can go hand in hand with sustainability according to Nespresso (2015). Let’s determine whether this is
the case.

Specialty coffee has made its way since the 20™ century. It grew as the appreciation for coffee and
consumer knowledge surrounding it witnessed a rise (Urwin et al., 2019). Specialty coffee, of the
Arabica and Robusta variant, has been increasingly growing over the years, with Europe and the United
States being its biggest markets (CBI, 2021a). It is seen as an opportunity. Consumption has increased
by 140% between 2010 and 2018 in Western Europe alone. Interest in quality coffee is also strong. It
is said that European coffee consumers are more demanding on quality. The European specialty coffee
demand experienced a reduction in 2020 due to implemented pandemic measures, which resulted in
closure or limitation of out of home coffee consumption venues. The influx of clients saw a decline
(CBI, 2021a).

The Specialty Coffee Association has noted that specialty coffee is no easy term to define. This coffee
is distinct and unique (special). It can technically be defined as not containing any category 1 defects
and not containing more than five category 5 defects. Specialty coffee has been defined as the highest-
quality coffee, with an excellent flavour profile, containing social and sustainable initiatives
surrounding its trade and cultivation (CBI, 2024).

To better understand the term, the association has defined coffee as a “collection of attributes”
(Giuliano et al., 2021, p. 8). The report suggests that the series of attributes can be measured with
different methods, revealing the impact of coffee genetics, roasting methods and brewing techniques,
on flavour profile and coffee quality (see figure 8 below) (Giuliano et al., 2021).
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Methods used to measure attributes vary from projective mapping used for chocolate, to sensory
descriptive analysis with the coffee taster’s flavour wheel, created in collaboration with the SCA, World
Coffee Research and the University of California Davis (see appendix 2). A psychological and consumer
research approach describing consumer preferences can be used too. The intrinsic and extrinsic
attribute method has been defined here as well, as being easier to use, reflecting traceability and
transparency. It defines attributes about the coffee bean (intrinsic) and about the coffee’s origins
(extrinsic) (see appendix 3). Intrinsic, or material attributes, encompass the roast colour, the absence
of defects, the cupping score, the physical appearance of the bean, its size and the described profile.
Extrinsic attributes take its origin, farm name, brand name and certification into account (Giuliano et
al., 2021).

The defined attributes are then valued thanks to economic tools such as coffee scores, coffee prices
and certifications, to determine its specialness. Distinctive attributes determine the value of coffee in
the market. The antonym of specialty coffee can be defined as standard, or commodity in figure 9
below. This is where mainstream coffee finds its way. It has few attributes that make it stand out and
therefore holds less value compared to specialty coffee (CBI, 2024; Giuliano et al., 2021).

Cupping scores and certifications have primarily been used to define specialty coffee. The score
defining the quality coffee and thus, its specialty, typically ranges between 80 and 100 points out of
100 (Giuliano et al., 2021). Specialty coffee can be characterised by certifications as well (CBI, 2024).

Figure 8

The specialty/commodity relationship as a continuum
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Within the specialty coffee market, niche categories surfaced (CBI, 2024).

Signature blends made their way to the market, sold as coffee beans coming
from different origins, that are carefully selected to provide a unique flavour (CBI, 2024).

Coffees emanating from one origin only, due to their high quality and unique taste,
make their way on the market as well (CBI, 2024).

Same goes for coffees cultivated on one single farm (CBI, 2024).
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Micro and nano lots have to do with the quality of a certain coffee bean sold
and the direct trade between the producer and smaller buyer that it allows. These beans have been
characterised as extremely high-quality and are therefore produced in a smaller quantity and sold at
high prices. Micro lots represent 10 to 75 bags on average, compared to an average of 5 60-kilogram
bags for an even more exclusive coffee sold in nano lots (CBI, 2024).

Coffees may be infused, before or after the roasting process, to incorporate flavours
and body to the coffee beans. It is usually done while coffee beans are still green. Processing methods
are being changed up to allow for different flavours to incorporate the coffee bean. Fermentation in
pressurised tanks is one of them, where fruit pulp or aged beans may be infused (CBI, 2024).

As one of the world’s most traded commaodities worldwide, coffee has had the opportunity of adhering
to sustainability standards through certifications in the last three decades (Ssebunya et al., 2019; Jena
& Grote, 2022). “Coffee has become a “flagship program” that aims at promoting several Sustainable
Development Goals (SDGs) such as decreasing poverty (SDG 1) or sustainable production and
consumption (SDG 12).” (Jena & Grote, 2022, para. 1).

Conventional coffee has been characterised as non-organic. These coffee cultivators do not follow
procedures for fairtrade or organic practices. It has been stated that organic coffee is healthier for the
earth and the producers, and not much different for coffee consumers as chemicals are burned off
during the roasting process (Wandering Bear Coffee, 2023).

Organic coffee, certified or labelled in other words, is defined by coffee being cultivated with the
absence of chemical-based substances, whether it be pesticides, herbicides or fungicides. In addition,
cultivators integrate sustainable practices such as conserving raw materials to a maximum and
introducing renewable resources as much as possible.

Fair Trade coffee may be organic. However, the coffee bean farm and community is central to the
certification. Equity within the coffee cultivation and its supply chain in various fields such as working
conditions, fair wages and environment protection practices are integrated.

To indicate sustainability performance, it is up to consumers to look for sustainability cues (Majer et
al., 2022). The main goal of adding standards to coffee is to provide consumers with higher
transparency of information regarding sustainable product attributes, for a higher product price (Majer
et al., 2022; Jena & Grote, 2022). This could touch upon coffee attributes, coffee cultivation, trading
or production (Majer et al., 2022). Producers receive a higher price for coffee and better socio-
economic outcomes in theory. While certain scientific reports do confirm the improved welfare of
producers when comparing certified and non-certified coffee, other reports have identified no
difference in welfare due to the increased production costs and lower productivity that come with the
higher price received (Jena & Grote, 2022). Keep in mind that certifications are a means of materialising
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a company’s sustainable commitments as well, whether it be environmental or social (CSR — corporate
social responsibilities) (Majer et al., 2022). Let’s note that certifications have indirect benefits for
farmers as well. The number of health issue cases has seen a reduction as the quantity of pesticides
used is following a downwards trend (Jena & Grote, 2022).

Recent research has shown that both the fairtrade and organic certifications lead to a more positive
environmental impact than conventional coffee. This is evident through reduced water use during the
cultivation stage and a lower carbon footprint, especially during transportation of materials (Agguirre
et al., 2024).

A case-in-point example of concrete positive environmental impacts of sustainable certifications can
be observed in the difference in Co2 emissions of conventional and organic coffee, as illustrated in
figure 9 below. Research indicates that conventional coffee production emits between 260 and 670
grams of Co2 during cherry picking, while organic coffee emits between 120 and 520 grams during this
stage (Noponen et al., 2012). In another study, Co2 emission levels of the coffee lifecycle as a whole,
or the carbon footprint, for both conventional and sustainable arabica coffee were examined.
Production countries are Brazil and Vietnam in this study, with the United Kingdom as the consumption
destination. The findings revealed that conventional coffee emits 720 grams of Co2, where sustainable
coffee emits 130 grams. This represents a substantial difference in carbon emissions of 77%, noticeable
on figure 9 below. The main reasons for this gap are the transport of coffee beans with cargo ships
instead of freight planes and the optimal utilisation of agrochemicals. The utilisation of renewable
energy, efficient use of energy and water and reduced packaging are contributing factors as well (Nab
& Maslin, 2020).

Figure 9

Co2 emissions of conventional and sustainable arabica coffee in Kg (Nab & Maslin, 2020)
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Sustainability standards are growing in popularity and in contradictions (Majer et al., 2022; Jena &
Grote, 2022). A recent report stated that certifications only provide a minor income increase. A debate
is present on the benefitting party from such certifications. In general, fair trade and organic coffee
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standards have proven to reduce poverty and increase living standards and revenues. However,
reports suggest that such certification schemes would benefit wealthier farmers more in comparison
to smaller farmers (Jena & Grote, 2022; Dragusanu & Nunn, 2020).

Voluntary Sustainability Standards, also called Sustainability certificates, eco-labels or private
certifications, provide requirements to producers, traders, manufacturers, retailers or service
providers (Marx et al.,, 2022). The United Nations Conference Trade and Development (UNCTAD)
defines the Voluntary Sustainability Standards as economic, environmental and social sustainability
initiatives and requirements allocated to products, from bean to cup, upstream and downstream along
the coffee value chain. Certifications are used to signal its implementation (UNCTAD, 2023).

Commercial sustainability schemes are based on these standards, as concerns for the environment are
on the rise. The VSS have generated increased research and influenced policy-making (Martins et al.,
2022).

VSS have been implemented with the goal to increase transparency and trust in sustainable products
as well as increase sustainable consumer behaviour (Martins et al., 2022). Well known examples of
such standards are the rainforest alliance, the Fairtrade certification or the Organic certification
(Panhuysen & de Vries, 2023).

Over the years, VSS have successfully led to an increase in certified coffee. The market share for all of
the latter have witnessed a rise in Belgium, between 2017 and 2021, except for the 4C certification
which experienced a decline. Please note that out of all the coffee produced between 2020 and 2022,
55% of it was certified. However, due to lack of real demand for certified coffee, 74% of this sustainable
coffee was sold as conventional coffee, generating a profit reduction for producers. Thus, motivation
to produce such coffee is being challenged. Recognition and support for sustainable coffee as well as
proper marketing must be ensured (Panhuysen & de Vries, 2023).

Existing certifications are: Fair trade, Organic, Rainforest Alliance (UTZ Certified), Global GAP, the
Common Code for the Coffee Community (4C), Nespresso AAA and Starbucks C.A.F.E. practices.

Sustainability labels and certifications are increasingly important in purchasing decision factors for
Belgian coffee consumers. This is due to the increasing demand for traceability, coffee quality and
sustainability by the consumers (CBI, 2021c).

This certification works toward sustainable farming and improving farmers’ lives, all the while
protecting the environment. The rainforest alliance allows farmers to discover and use better farming
methods, allowing for more and better crops. Audits occur independently from the companies
(Rainforest Alliance, 2022).

The UTZ certification, an entity within the Rainforest alliance, joined the latter, running in parallel
together, in 2018, making way for the new 2020 Certification Program of Rainforest alliance. “Utz”

comes from Guatemalan, Mayan, meaning “good”. Utz Kapeh, meaning “good coffee”, made the day
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in 2002 when a Guatemalan farmer and a Dutch grinder came together and created this certification
body. Starting out with coffee, the company grew to integrate cocoa, tea and hazelnuts as well,
changing its name from UTZ Coffee to UTZ Certified (Rainforest Alliance, 2022).

The rainforest alliance certification is the dominant certification in Belgian supermarkets. Lidl, Aldi and
Delhaize range coffees, and the Colruyt Graindor range are rainforest certified (CBI, 2021c).

Fairtrade certification aims to reduce poverty and promote gender-inclusivity. It offers a certain level
of labour standards and offers minimum prices so as to provide a baseline revenue, as prices of this
commodity are volatile and at times very low (Jena & Grote, 2022). The overall goal is to improve the
socioeconomic status of farmers in developing countries (Dragusanu & Nunn, 2020). Please note prices
of fairtrade coffee are regulated (Jena & Grote, 2022). The fairtrade certification is relevant for coffee
and other products such as bananas, cocoa, cotton, flowers and sugar cane (Fairtrade Belgium, 2021).

The Fairtrade certification was revised in 2021, in accordance with the updated EUHREDD regulation
regarding human rights and environmental due diligence. It is now said to be more rigorous than in
the past (Fairtrade Belgium, 2021).

The fairtrade coffee market has been growing rapidly. This growth has been generated by the demand
for better social standards by Western Countries, Belgium included (Dragusanu & Nunn, 2020).
According to the Fairtrade annual report of 2021, the portion of Belgian consumers buying at least one
fairtrade product per year is increasing. The graph below illustrates this trend. In 2021, this penetration
rate reached 88%, which was 5% higher than in 2020. In 2019, the fairtrade products portfolio
comprised over 100 brands and a total of almost 600 products in Belgium (Fairtrade Belgium, 2021).

Figure 10

Penetration of Fairtrade Products in Belgian households 2013-2021 (Fairtrade Belgium, 2021)
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Research defines the Fairtrade coffee segment as a niche market in Belgium (CBI, 2021c). Indeed,
although expanding gradually, its market share reached a meagre 3.1% of total retail coffee sales in
2020, growing by 0.7% in one year (Fairtrade Belgium, 2021).

Fairtrade coffee can be found in all coffee formats, be it ground coffee, whole beans, instant coffee or
capsules and pads. Please refer to figure 11 below, to observe the very meagre piece of the pie that
capsules currently represent in terms of fairtrade coffee sold in Belgium (Fairtrade Belgium, 2020).

Research published that price elasticity is not the same for higher-priced fairtrade coffee, lower-priced
fairtrade coffee and conventional coffee. Demand for higher-priced fairtrade coffee was less impacted
by a price increase (less price elastic), compared to lower-priced fairtrade coffee (more price elastic).
The authors concluded by making a connection between price elasticity and product loyalty, asserting
that lower elasticity products align with higher loyalty. Thus, high-priced sustainable coffees generate
allow for more loyal consumers (Lee & Bateman, 2021).

The organic certification is known for its strict regards in terms of the environmental and health
responsibilities (Jena & Grote, 2022). This certification focuses its efforts on growing crops in a
sustainable manner, including banning synthetic and chemical inputs, such as fertilisers and pesticides
for coffee, conserving resources and assuring ecological balance (Lee & Bateman, 2021). Coffee yields
are lower in the organic sector and higher labour input is required. Prices of organic-certified coffee
are unregulated, unlike fairtrade coffee. Prices are set following negotiations between the buyer and
the seller (Jena & Grote, 2022).

The organic certification is available across more products in the retail coffee market than the fairtrade
certification is, representing more than 50% of coffee products in supermarkets. Research published
that demand for such organic coffee products is still on the rise (CBI, 2021c; Lee & Bateman, 2021).

The organic and fairtrade certifications can be found separately or together to indicate the economic,
environmental and social sustainability of products (Agguirre et al., 2024). As observed in the figure
below, out of the total sold fairtrade coffee, a little more than half is labelled fairtrade and a little
below half is labelled both fairtrade and organic. The presence of this certification is growing (Fairtrade
Belgium, 2020). Please note that although the implementation of fairtrade and organic certification on
products is increasing, their independent and combined market share remain meagre, as established
above (Fairtrade Belgium, 2021; Lee & Bateman, 2021).

Figure 11

2020 Fairtrade Coffee Sales Distribution in Belgium (Fairtrade Belgium, 2020)
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A study shared that demand for fairtrade coffee is significantly higher than it is for conventional coffee
(Dragusanu & Nunn, 2020). Research declares the presence of a gap, called the “intention-action” gap,
identifying the difference between market demand and real demand. Research further states the limits
of survey findings through this data gap. Indeed, a survey does not have the ability to comb through
desired or biassed responses and reality-reflective responses (Lee & Bateman, 2021).

The AAA sustainable quality program incorporates the maximised use of renewable energy, the
minimised use of pesticides and fertilisers and responsible management across the coffee life cycle
(Quantis, 2019). It was launched by Nespresso in 2003, in partnership with a non-governmental
organisation called the Rainforest alliance. Changes are implemented on farm-level, incorporating
social, environmental and economic concepts to produce the highest quality coffee (Nespresso, n.d.).
A CRECE, Centro de Estudios Regionales de Cafeteros y Empresariales, study was conducted on
Nespresso’s AAA certified coffee, which aims to analyse how and if these standards generate social,
environmental and economic results (CRECE, n.d.). Based on the study, economic output increased by
42%, environmental values increased by 52% and the social impact increased by 23% (CRECE, n.d.;
Nespresso, n.d.).

More than 80% of the Nespresso coffee is sourced from these AAA certified farms (Nespresso, n.d.).

C.A.F.E. practices stand for Coffee and Farmer Equity practices. Starbucks launched these practices in
2004, with the support of Conservation International. It represents one of the coffee industry’s first
set of ethical sourcing standards based on four pillars: Economic transparency, social responsibility,
environmental leadership and quality. These practices allow for ethically sourced coffee, positively
impacting the farmers’ lives as well as their communities, through transparent and sustainable coffee
practices (Starbucks, 2020).

Please note that these practices are not a one-time certification. It is a verification program requiring
continuous verification in order to continuously do better and ensure a long-term supply of high-
quality coffee (Starbucks, 2020).
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Environmental responsibility has been defined by the Cambridge dictionary as “the duty that a
company has to operate in a way that protects the environment (Cambridge Dictionary, n.d.).

Corporation Social Responsibility, or CSR, is gaining importance and is increasingly being integrated as
a company’s internal framework (Stobierski, 2021). This is the case in Belgium as well (Belgian Federal
Government, 2024). Business leaders have come to realise that profitability is not the sole goal that
should be worked towards (Stobierski, 2021). They are willing to work towards a responsible way of
doing business which includes doing what's best for third parties, the local community, society at large
and the environment (Stobierski, 2021; Shapsugova, 2023). Social and environmental responsibilities
are integrated into this model, applied by companies willing to take responsibility towards its society.
Examples of such companies carrying such certifications are B-Corporation companies, Social Purpose
Corporations (SPCs) and Low-Profit Limited Liability Companies (L3Cs) (Stobierski, 2021).

To generate CSR, companies will implement a form of self-regulation, through initiatives, strategies,
goals and reports, to allow them to impact the world positively. Results can be reflected through the
Triple Bottom Line concept, integrating the social and environmental impact, sustainability and
profitability: Planet, People, Profit — the three Ps.

One can divide CSR into four forms of responsibility: Environmental responsibility, Ethical
Responsibility, Philanthropic Responsibility and Economic Responsibility.

Environmental responsibility is one of the most common forms of CSR. It’s about Reducing, regulating
and offsetting environmental impact.

To begin, it encompasses minimising one’s harmful environmental practices and energy consumption,
by reducing waste, and increasingly relying on renewable, sustainable and recycled resources.
Subsequently, it also encompasses implementing beneficial practices for the environment, such as
donating, funding research or planting.

The author of this Harvard Business Review states that implementing CSR in a company can generate
social change as it has the power to change convictions. Furthermore, this reflection has the power to
generate innovative solutions to produce less waste and/or consume less energy, making it more
environmentally friendly (Stobierski, 2021).

Environmental considerations, Social aspects and Governance standards, independent from
Corporation Social Responsibility, are a means of social, environmental or governance assessment of
a company. They guide sustainability and ethical standards within a company (O’Neill, 2023). This is to
ensure that the company operates in a “sustainable, socially beneficial and well-governed” way
(Shapsugova, 2023, para. 2). CRS and ESG factors may be used hand in hand within a company. Both
have generated a renewed focus on social responsibility (Shapsugova, 2023). It is more seen as a
guantitative sustainability measure, in comparison to CSR, which takes on the role of an internal
framework more so. While CSR defines the company’s goals, concerns and company culture, and
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represents its commitments, ESG factors provide metrics and determine measurable goals
(Shapsugova, 2023; O’Neill, 2023).

While these principles do not possess a mandatory characteristic for companies, there are
international agreements that promote socially responsible initiatives based on these standards.
Examples include the United Nations Global Compact, the Principles for Responsible Investment, OECD
guidelines (responsible business conduct), the United Nations Sustainable Development Goals (social
and environmental challenges) and the 2016 Paris Agreement (to limit global warming) (Shapsugova,
2023).

“Sustainability takes into consideration environmental concerns along with economic development”
(United Nations, n.d., para. 1). The notion of “over time” is what’s key within the concept of
sustainability, as what is taken into account is the dimension of time. It is about meeting today’s needs
without compromising the needs of future generations (United Nations, n.d.).

Sustainability has been characterised as a significant factor influencing coffee purchasing decisions.
The transparency surrounding environmental sustainability, indicated through certifications in this
study, has been identified as a driver for increased sales. Nonetheless, price continues to outweigh
sustainability as a primary consideration for consumers. Brand loyalty, quality, taste and quality are
other factors that consumers consider pre-purchase (Lee & Bateman, 2021).

A recent study asserted that the environmental impact of coffee preparation methods is highly
influenced by consumer behaviour during the use and disposal stages, as well as the waste disposal
systems that are available per country (Thoden van Velzen et al.,, 2023). A leading life-cycle
environmental footprint assessment firm, Quantis (2019), confirmed this statement, by highlighting
consumer behaviour and energy efficiency as the two key parameters impacting environmental
performance of coffee preparation methods.

Moreover, when it comes to the coffee market, food packaging waste represents a large contributor
to negative environmental impact. It is responsible for a large piece of the global waste burden and
often ends up in landfills, waterways or oceans (Pinto et al., 2024).

The environmental impacts of the various coffee preparation methods will for the most part be defined
by the life-cycle assessment (LCA). This analysis, using metric tools, is increasingly being used to
determine the environmental performance of products within the food or agriculture sectors, from
their raw material extraction to their disposal (Marinello et al., 2021; Arzoumanidis et al., 2017;
Salomone, 2003).

The environmental impact of the various coffee preparation methods used by Belgian consumers will
be analysed below.

Research states that the moka pot, an Italian coffee pressurised-brewing method requiring a stove,
produces consequently lower amounts of greenhouse gases compared to single-serve coffee
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preparation methods. Even more so when used with an induction hob instead of LPG gas stoves (Cibelli
et al., 2021).

On average, producing one cup of coffee, with whichever preparation method, produces between 50
and 100 grams of Co2. The exact amount of emitted Co2 depends on the life cycle assessment (LCA)
of each coffee preparation method (Cibelli et al., 2021). To better grasp the environmental impact,
consider that a tree absorbs 55 grams of carbon dioxide a day during its first 20 years, although this
can vary depending on factors such as temperature, humidity, dryness and type of tree (Bernet, 2023).
Thus, it takes approximately one to two trees a day to absorb the Co2 emitted by producing one coffee.

According to researchers, the Moka pot emits the lowest Co2 levels, ranging from 47 to 59 grams of
Co2. The espresso capsule machines and automatic espresso machines are said to produce between
57 to 73 grams and 74 to 96 grams respectively. It's important to note that the authors assume that
coffee capsules, in the latter option, end up incinerated or in landfills rather than being composted,
biodegraded, or recycled. Capsule packaging and machine energy consumption are considered
substantial polluters (Cibelli et al., 2021). Additional research completes this data by stating that
instant coffee produces the lowest Co2 emissions. However, that research indicates that its Co2
emission levels are at 70 grams of Co2 per portion (Humbert et al., 2009; Quantis, 2019).

Further research compares the Moka pot to electric drip-filter coffee and manual pour-over coffee
making use of a boiler (see section on coffee preparation methods for explanation). This research
published that the Moka Pot presented the poorest results in terms of environmental performance
(Phrommarat, 2019). Author Nowell (2023) affirms this data, suggesting that instant coffee performs
best, followed by coffee capsules, the moka pot and lastly electric drip filtered coffee.

With the help of environmental assessment indicators, the following graph shows that the best
environmental impact is generated by the manual pour-over coffee with a boiler, followed by the drip-
filter coffee machine and ending with the Moka pot (Phrommarat, 2019).

Figure 12

Environmental impact of the drip-filter coffee machine (SC1), the Moka pot with a stove (SC2) and the
manual pour-over coffee with a boiler (SC3) based on environmental assessment indicators
(Phrommarat, 2019)
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As the research conducted by Cibelli et al. (2021) states above, an automatic espresso machine
consumes between 74 and 96 grams of Co2 per portion. This aligns with the commercial-use Nespresso
machines below, ranging at an emission of 90 grams of Co2 during the entire life cycle of the coffee
(see figure 13 below). A more traditional at-home capsule machine (NN Zenius) produces 85 grams of
Co2, according to Quantis (2019). This is slightly above what the research conducted by Cibelli et al.
(2021) in Italy suggests, valuing the Co2 emission at 57 to 73 grams for a capsule machine. Please note
that various brands and models exist on the market, with heating and programming functions affecting

energy consumption.
Figure 13

Carbon Emissions Assessment throughout the Coffee Life Cycle of the Nestlé Professional System - 1
home use option and 2 commercial use options (Quantis, 2019)
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The stage identified as consuming the most greenhouse gas emissions according to Quantis (2019), is
the coffee supply stage, encompassing production and cultivation, at 40% on average, followed by the
use stage, at around 35%. Please note that the disposal stage of laminated capsules, made up of plastic
and aluminium, has been qualified as emitting 2% of the total carbon dioxide emissions, significantly
lower compared to its use stage (Quantis, 2019).

Research stated above has not mentioned the French Press in its sustainable impact comparison
(Humbert et al., 2009; Phrommarat, 2019; Cibelli et al., 2021). However, when the moka pot was not
included in the analysed range of coffee preparation methods, a study published that the French Press
was the most environmentally responsible, followed by the drip filter coffee method and ending with
the coffee capsule method characterised as worst-ranking. Again, in this research, the packaging of
capsules was not considered as recycled or composted and machines were considered as very energy
consuming (Brommer et al., 2011). Authors Marinello et al. (2021) support this research, expressing
concerns about waste generation and disposal. The French Press ranks even better if the coffee beans
are to be shade-grown and if its coffee grounds are disposed of through composting (Kooduvalli et al.,
2020).

Studies comparing the environmental impact throughout the life cycle of manual pour-over coffee,
instant soluble coffee, the French Press, filtered drip coffee and coffee capsules (extraction,
production, distribution, use and disposal), concluded that drip coffee has the most detrimental
environmental impact out of these preparation methods. The energy required during the preparation
of the coffee itself and the amount of coffee used are its biggest downfall (Chayer & Kicak, 2015; Hicks,
2017; Pinto et al., 2024; Nowell, 2023). Humbert et al. (2009) shares that drip filter coffee has the
highest environmental impact, on a per cup basis.

However, not all research and their receptive authors share the same insights when comparing coffee
capsules and drip filter coffee. Although Marty et al. (2023) believe drip filter coffee to be the worst in
terms of environmental performance, they express their doubts as the coffee capsule preparation
method can lead to overuse and its environmental impact can be better. They join authors Thoden van
Velzen et al. (2023) and Quantis (2019) in saying that consumer behaviour matters greatly. Leaving the
coffee machine on is but one example (Marty et al., 2023).

Authors Brommer et al. (2011) and Marinello et al. (2021) rank coffee capsules as worse for the
environment compared to drip coffee in terms. These studies have not included waste disposal
systems, recyclability potential and capsule material substitutes, other than plastic and sourced
aluminium, in their research.

A study analysing the sustainable impact through the coffee life-cycle assessment (environmental
impact during extraction, production, distribution, use and disposal) of spray-dried soluble coffee, drip
coffee and coffee capsules, based on the ISO standards 140040 and 140044 of 2006, found soluble
coffee to have the lowest environmental impact in terms of energy use and environmental footprint.
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This is due to the lower amount of energy required during production and preparation of the coffee
itself. Spray-dried soluble coffee emits around 70 grams of Co2 and 1MJ of energy per cup, according
to the author (Humbert et al., 2009).

Other scientific research supports this statement, confirming that instant soluble coffee, compared to
other coffee preparation methods, possesses the lowest carbon footprint when prepared efficiently
(Nowell, 2023; Marty et al., 2023).

As Humbert et al. (2009) states, with other authors sharing similar beliefs, over half of the
environmental impact of soluble coffee remains in the hands of the consumer, during the use phase
(Thoden van Velzen et al., 2023; Quantis, 2019, Marty et al., 2023). Packaging and distribution each
represent around 10% of its environmental footprint (Humbert et al., 2009).

Let’s dive into waste generation, packaging materials recyclability and energy consumption of the
various types of capsules currently on the market in Belgium.

The European Coffee Federation states today that single-serve coffee units (coffee capsules) are not
shown to do worse in terms of environmental footprint than brewed coffee (ECF, 2022). The
greenhouse-gas emissions do not stand out as higher than any other coffee preparation method as the
amount of coffee required is lower, reducing the amount of coffee waste, and higher extraction
efficiency is present (ECF, 2022). This supports certain studies developed above (Nowell, 2023;
Humbert et al., 2009; Chayer & Kicak, 2015; Hicks, 2017; Pinto et al., 2024). Keeping into account the
waste that plastic and aluminium studies are known to generate, a new study stated that the
greenhouse gas emissions generated by single-serve coffee are lower than that of an electric filtered
coffee machine (Marty et al., 2023). This study also asserts that other research prior to this one has
published similar findings. They ascertain the fact that the production of coffee beans is the most
greenhouse-gas emitting phase of the coffee lifecycle. Capsules make use of a consequently lower-
amount of coffee, about 20% less on average, and of water (50%) as well (Nowell, 2023; Hicks, 2017;
Humbert et al., 2009).

Out of the life-cycle assessment study conducted by Humbert (2009), addressed above, coffee capsules
are not the poorest performing coffee preparation method, regarding environmental impact,
compared to drip coffee, spray-dried soluble coffee and coffee capsules. Indeed, drip coffee comes out
the poorest. Energy consumption, water consumption and greenhouse gases are analysed (Humbert
et al., 2009). Indeed, when it comes to drip coffee, the consumer controls all inputs and outputs — the
amount of water, coffee and energy used (Chayer & Kicak, 2015).

To support this statement even further, the author Hicks (2017), in a second, more recent, study,
stated that the coffee capsule generates the best environmental impact when comparing it to the
French Press and drip coffee. The author included impact categories to determine the coffee
preparation methods’ environmental impact. The two most damaging categories, in his eyes, are the
amount of dry coffee and energy required for one cup of coffee. Capsules are said to score the best, in
comparison to drip coffee, scoring the worst, and the French Press, close second (Hicks, 2017).
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Further studies support these findings. The environmental impact of packaging and consumption for 2
coffee preparation methods: ground brick coffee and capsule coffee, has been summarised as the
following: coffee capsules once more have a lower environmental impact than ground brick coffee.
The reasoning behind this statement boils down to the energy required in the use phase, and the
amount of coffee required, which generate a significant environmental impact (Pinto et al., 2024).
Single-serve coffee generates more packaging, but the coffee and electricity consumption outweigh
the packaging waste, according to this research, making single-serve coffee more environmentally
performing throughout its life-cycle (Chayer & Kicak, 2015).

Please note that, when it comes down to single-serve coffee, the machine choice impacts energy
consumption and thus environmental impact (Chayer & Kicak, 2015). As analysing machine energy
consumption exceeds the realm of analysis of this dissertation, please refer to the following study’s
findings: water heating properties impact machine energy consumption. Flow-type heaters have been
identified as the most energy efficient (Chayer & Kicak, 2015).

Coffee capsules have various beneficial purposes. They contain the ideal amount of coffee powder for
one portion of coffee, avoiding over-consumption and reducing waste, they ensure coffee freshness
thanks to its moisture-free, oxygen-free and light-free properties, and they offer convenience of use
to the coffee consumer (Pinto et al., 2024; Chayer & Kicak, 2015).

However, coffee capsules also present challenges. Traditional capsules, made up of plastic and
aluminium (polylaminate), generate issues for waste treatment facilities as they are unsortable,
resulting in their disposal through incineration or in landfills (Pinto et al., 2024).

Eurostat publishes the increasing trend of packaging waste that is occurring in the European Union
especially, between 2010 and 2021. Together with the waste, packaging recycling is increasing at the
same speed (see figure 14 below). No higher increase in waste recycling compared to waste production
has been noticed (Eurostat, 2023).

Figure 14

Packaging waste evolution in the European Union 2010-2021 (Eurostat, 2023)
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Packaging waste of food and drinks is the most predominant form of waste that is being witnessed. Of
them, plastic and metals are said to be the most harmful to the environment (Koons, 2018a). The
European Commission shared that only 14% of plastic waste consumed in households ended up in the
blue PMD bag for recycling in 2020. The other 86% ended up incinerated, landfilled, exported or
littered (European Commission, 2022). Belgium’s recycling facility, Fost Plus states, that “As of the 1st
of January 2024 sorting food waste is mandatory across Europe. » (Fost Plus, 2024a, para. 9).

Please note that paper and cardboard have been identified as currently producing the most waste,
responsible for 34 million tons of waste in 2021. Second and third are plastic, at 16.1 million tons, and
aluminium at 15.5 (Eurostat, 2023). Regarding capsule packaging waste, a study suggests that the
number of capsules having ended up in landfills in 2014 could circle the earth 12 times (Kooduvalli et
al., 2020). Coffee capsules are gaining in popularity and consequently, increasing in consumption (Pinto
et al., 2024). Is their recycling following the same trend?

To determine the sustainability impact of capsule packaging, a study carried out in the Netherlands
published its results using two sustainability indicators, a material circularity indicator (MCl) and a
greenhouse gas emissions calculator (of the coffee lifecycle and of the packaging) (Thoden van Velzen
et al., 2023). Aluminium capsules, traditional plastic capsules and compostable plastic capsules have
been compared in this study, integrating the end-of-life procedures that are currently implemented in
the Netherlands. To determine the circularity of the material (MCl), the recycled content, the biobased
content, the recycling rates, the reusability and the average lifespan of the packaging are taken into
account.

The end-of-life stage of the coffee capsules are analysed in particular. Whether the capsules are
incinerated, sent to landfills, recycled, composted or mono-collected (aluminium capsules whether
coffee waste and aluminium waste are separately recycled and composted).

In Europe, around 26 million tons of plastic are disposed of yearly (ECF, 2022). Of these 26 million tons,
plastic capsules account for 0.07%. Around 30% of single-serve coffee units (capsules) are made of
plastic. 70% are aluminium-based (ECF, 2022).

Research suggests that around 60% of all the plastic ever produced on the planet has landed beed
disposed of and is no longer in use. It has landed in landfills or other surroundings (Cazaudehore et al.,
2021).

Plastic packaging comes in different components. Polypropylene (PP) is a very common type of plastic
used for single-use products, together with PET and polyethylene (Domingues et al., 2020).

Plastic offers various advantages such as its affordability, water resistance, hassle-free manufacture
and strength (Mamun et al., 2023). However, as the European Bioplastics Association (2023) states,
the combination of various composites within the plastic capsule material makes for recycling difficult.
Indeed, it weighs heavier on costs generated as it requires more technical efforts to recycle. Adding an
aluminium lid to the plastic capsule intensifies costs and technicity (European Bioplastics, 2023;
Domingues et al., 2020). To provide a clearer understanding of the lack of plastic recycling, please
observe that only 12% of used plastics were recycled in 2021. The Belgian recycling treatment facility
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did add on to say that this is drastically changing since the 1st of January 2023. This number is expected
to rise to 75% in the following years only, thanks to newly implemented infrastructure (Fost Plus,
2024b).

Although plastic food packaging helps preserve products, it ultimately negatively impacts our health
and environment as plastic particles are found everywhere. Indeed, plastic is highly resistant to
degradation and takes time to decompose - into microplastics nonetheless (between 1-1000
micrometres or 0,001-1 millimetre) (Mamun et al., 2023; Bermudez & Swarzenski, 2021). This in turn
contaminates waterways, the soil, the food chain, ecosystems and ultimately the cells and tissues of
our own bodies, negatively impacting our health. The infiltration of plastics in our bodies can
consequently cause the development of respiratory problems, gastrointestinal issues, cancer,
infertility and alteration in chromosomes. Moreover, the chemicals that plastics release in the water
and the soil kill natural microorganisms which are essential for the survival of plants (Koons, 2018a;
Mamun et al., 2023). Compared to tin and aluminium, plastic takes 2-4 times more time to degrade,
achieving the 400-year mark on average and building up in ecosystems during that time (Koons,
2018a).

Plastics require fossil fuels to make, generating greenhouse gases. This ranks them poorly when it
comes to environmental responsibility. However, its production requires a fraction of the energy
required to make metals such as aluminium or tin for example. The following analogy of Co2 kg
generated during the production of plastic and aluminium has been presented. To produce 1kk of
plastic and aluminium independently, 4 kg of Co2 are emitted when it comes to plastic production,
compared to more than 10 kg for aluminium (Koons, 2018a).

Although scientific research has established that plastic generates less greenhouse gas emissions than
aluminium does, it scores lower than recycled aluminium in terms of circularity, as coffee remains
within the capsule and the plastic of the capsule itself is not recycled. Through the mono-collection
process, aluminium can be recycled, together with its coffee content which is composted. Aluminium
is recycled up to 40%, not higher, as this would lead to a less pliable material, not suitable for the
machines. The issue that is currently on the surface is the efficiency of the capsule collection system
and the participation rates of the recycling (Thoden van Velzen et al., 2023).

Plastic-aluminium coffee capsules rank poorly when it comes to its sorting ability. Their low
recyclability potential is due to the inability to separate the plastic and aluminium materials found in
the capsule, making recycling difficult and often leading to its waste disposed of in landfills (Pinto et
al., 2024; Marinello et al., 2021). Although it is a cost-effective solution, it has affected the environment
poorly. Please note that such capsules are now recyclable in Belgium since the 1% of January 2023 (see
the LCA section, disposal stage). PET, polystyrene, polypropylene and polyethylene, among others, are
now all able to be identified, separated and recycled in treatment facilities in Belgium (Fost Plus,
2024b; Fost Plus, 2024c).

Polylaminate consists of three layers: aluminium — polyethylene (most commonly produced plastic) —
aluminium. The capsule is covered by a thin layer of aluminium on top once more, to act as closure
and permeability. It forms a “tin-like” capsule, the use of which has been forecast to keep on growing,
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primarily for alcoholic drinks. Belgium is part of the countries selling polylaminate capsules on the
market (Data Bridge, 2020).

Aluminium, a lightweight, durable and recyclable metal, is also used to design coffee capsules. It
represents 8% of our planet’s crust and so therefore is a natural material. However, it does not come
naturally in this form. It is originally an ore and must be extracted which requires vast amounts of
energy. The extraction of its primary material and its production leave behind a negative effect on the
environment (Koons, 2018a). Aluminium is energy intensive to produce (Pinto et al., 2024). Aluminium
is one of the metals that generates the most greenhouse gas emissions during its production (Raabe
et al., 2022). The aluminium coffee capsule, in comparison to a biodegradable capsule and a plastic
one, ranks the worst in regards to environmental impacts, across nine categories throughout the
lifecycle, according to this study (see figure 15 below) (Li, 2018). However, when dividing this impact
by life cycle stages, material extraction, production, transport and end-of-life, it is the extraction and
production which reprepresent more than 80% of this detrimental environmental impact. Regarding
end-of-life, aluminium shows slightly more favourable numbers compared to the polystyrene pod.
Regarding transport, both show the same effects and represent below 10% of the total environmental
impact. Please note that recycled aluminium capsules are not analysed here, but rather virgin
aluminium capsules (Li, 2018).

Figure 15

Impact categories throughout the life cycle of three pod formats, with the highest indicator presented
as 100% (Li, 2018)
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Regarding the end-of-life phase, please observe that aluminium releases few to no chemicals and
harmful materials into the environment once used, avoiding harm to microorganisms, plants, animals
and the human race. Regarding packaging waste, research states that it ranks better environmentally

than plastic does (Koons, 2018a).
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Research states that 75% of the aluminium that has been produced over time is still being used today
(Raabe et al., 2022). Recycling rates have soared for aluminium and tin, achieving 72% in the European
Union in 2009 already (Koons, 2018a). Additional research suggests that recycling rates for aluminium
will double in number by 2050 (Raabe et al., 2022).

The concept of “green aluminium” has been brought up by a study on sustainable aluminium. It refers
to producing aluminium through methods generating lower carbon emissions. Ways of achieving this
include recycling aluminium scraps to produce the material.

The objective is to recycle aluminium by generating the largest fraction scraps possible as it affects the
quality of the recycled aluminium material, and to use the appropriate energy resource. The aluminium
scraps are divided into two categories; pre-consumer scraps and post-consumer scraps requiring
sorting before the melting process. Post-consumer scraps are primarily generated by packaging and
vehicles. Research suggests that melting aluminium, a process which represents the energy required
during recycling, utilises a meagre 5% of the total energy required to produce the material in the first
place. This data offers an opportunity for a circular economy, as the authors state. Aluminium made
from scraps reduces the energy consumption and the amount of greenhouse gases emitted (Raabe et
al., 2022).

One third of today’s utilised aluminium has been made from recycled aluminium scraps. The
International Aluminium Institute (2022) further states that this trend is expected to increase by 50%
by 2050 (see figure 16 below) (Raabe et al., 2022).

Figure 16

Mass aluminium production and distribution between aluminium production from scratch (primary)
and aluminium production from scraps (recycled) in 2019 (Raabe et al., 2022)
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If aluminium and tinplate packaging are to be created with recycled aluminium or tinplate, their Co2
emissions during production, and thus their greenhouse gases and environmental footprint, is
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estimated to attain one third of what it would be by using the raw materials from scratch. Thus,
producing about 3.33 kg of Co2 per 1 kg of aluminium, compared to plastic’s 4 kg Co2 production
(Koons, 2018a). Therefore, according to the author Koons (2018a), aluminium and tinplate are
considered to have a lower environmental footprint compared to plastic from a cradle-to-grave life
cycle standpoint.

Not much energy is required to recycle aluminium, in comparison to other materials such as tinplate.
Furthermore, aluminium is infinitely recyclable, unlike plastic (Raabe et al., 2022).

Tinplate is an alloyed (aluminium) steel sheet. It is inexpensive to produce and can tolerate various
changes in temperature. This material is highly recycled, especially in Europe where its rate of
recyclability in 2018 was recorded at 82.5%. This is in part due to its ferromagnetic property, allowing
for sorting to be made easier in facilities (Pinto et al., 2024).

Tinplate is infinitely recyclable, just like aluminium, all the while maintaining its quality and properties
over time (Koons, 2018b; APEAL, 2012). Most tinplate is also created with steel scarps, and not the
original steel raw materials themselves, which reduces the Co2 emissions generated. Furthermore,
please note that in 2012, tinplate was already being recycled at 98% in Belgium, according to the
Association of European Producers of Steel for Packaging (APEAL, 2012).

Biopolymers are organic substances, meaning substances that contain carbon, that are found in natural
resources. They are increasingly being referred towards for sustainable solutions (Norman, 2023;
Baranwal et al., 2022). They can be natural or synthetic. Although natural biopolymers have a lower
melting point and are less stable, they are biodegradable, biologically renewable and non-toxic
whereas the same cannot be said for synthetic biopolymers. The latter are not biodegradable and may
release toxic materials. Examples of biopolymers are rice, wheat, banana, corn and cotton among
many others. They are sourced from plants, animals and agricultural waste (Baranwal et al., 2022).

Please retain that bioplastics, biodegradable plastics and compostable plastics are three different
concepts which must not be interchanged (European Commission, 2024).

Bioplastics, or bio-based plastics, are a subset of biopolymers, made up of biological resources called
biomass. Bioplastics are an emerging industry, only responsible for 1% of the total plastic production
in 2022 (European Commission, 2022). Please note that the production of biomass requires water,
energy, fertilisers, pesticides and land which affect the environment and its ecosystem negatively
(European Commission, 2024). Furthermore, biological resources don’t all have the ability to
biodegrade or be composted, as we concluded in the paragraph above and as is illustrated in the figure
below (European Commission, 2024).

Figure 17

Bioplastics, (non)Biodegradable bioplastics and fossil based or bio based plastics (European
Commission, 2024)
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Biodegradable plastics, a biodegradable polymer, can be bio-based or fossil-based. They are derived
from synthetic or natural sources and have the ability to decompose (break down into simpler
compounds) in certain conditions over time (European Commission, 2024). Degradable polymers have
a favourable environmental impact as waste and greenhouse gas emissions are reduced, allowing for
a clearer path towards a circular economy (Shogren et al., 2019). Mulch films are proposed as a
biodegradable plastic to be considered by the European Commission (2024). Cellulose or starch are
examples of biodegradable polymers as well (Li, 2018).

Compostable plastics degrade quicker in specific conditions. Consumers (Fost Plus, 2024a; European
Commission, 2024) can degrade the latter at home.

Please consult the two examples of bioplastic capsules below.
Charles Liégois - Bioplastic Capsules

Charles Liégois sells 100% organic and fairtrade coffee certified coffee, with a strong commitment to
social and environmental responsibility. Compostable, plant-based capsules were introduced in 2021
(Charles Liégois, n.d.-c). The capsule material, bioplastic, is produced by the same company having
partnered with Nespresso to make their compostable capsules; Tlv Austria (Charles Liégois, n.d.-c;
Nespresso employees & Gammuto, 2022).

Migros - Seaweed-based Bioplastic Capsules
With modern times comes innovation. Coffee capsules now come in the form of coffee balls, protected
with a seaweed packaging. Seaweed allows for the layer of biopolymeric film: a bioplastic or bio-based
polymer. It is a biodegradable packaging and represents a sustainable solution (Lomartire et al., 2022).
Seaweed can improve biopolymer packaging properties by offering a longer shelf-life to the product
and providing nutritional value (Carina et al., 2021). A Swiss brand called Migros stated in 2022 that it
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would come out with this fully compostable and easily discarded innovation in Switzerland and France,
followed by Germany (AP News, 2022).

Only the use of single-use plastics and plastic bags are officially conditioned by EU law (European
Commission, 2024; European Commission, 2022). This is not the case for biobased, biodegradable and
compostable plastics. A stand-in-point example of lack of regulation surrounding these materials is the
fact that no minimum amount of bioplastics is required for a biobased label to be allowed on a plastic
product (European Commission, 2022). A policy framework for bioplastics, biodegradable and
compostable materials, presented by the European Commission, presents the challenges and benefits
that these three materials are facing. Integrating a regulation into the European Green Deal, the
circular economy action plan and the EU plastics strategy has been recommended. The goal of the
latter three is to reduce, reuse and recycle plastic, in this order (European Commission, 2022).

Please note that the European Commission is working towards updating the legislative framework
surrounding packaging and packaging waste reduction, with the revised Packaging and Packaging
Waste Directive (PPWD), as it currently is making recyclability and circularity of single-serve coffee
units (SSUs) very difficult. At present, the packaging must be fully recyclable or compostable under
industrial conditions or its integration on the market is otherwise prohibited. Specific conditions and
standards are to be met. However, bio-waste treatment facilities are not yet available throughout the
EU (EFC, 2022).

According to scientific research, compostable plastic capsules (bio-based and biodegradable materials)
generate 100% material circularity if the compostable capsules end up composted (Thoden van Velzen
et al., 2023). Although fossil-based and bio-based plastics are allowed for recycling in the blue PMD
bag in Belgium since 01.01.2023, biodegradable and compostable capsules are not (Fost Plus, 2024d;
Fost Plus, 2024a). According to Fost Plus, they are referred to as “disturbing” packaging. They present
a risk of being identified as other plastics, disturbing the industrial sorting and recycling stream (Fost
Plus, 2024). These materials have been stated to reduce the quality of the recycled plastic output as
well (Fost Plus, 2024a; Fost Plus, n.d.). Biodegradable and bio-based capsules are not accepted in
organic waste either (Fost Plus, 2024a). Scientific research suggests that such compostable capsules
should be accepted in organic waste, as tea bags and coffee pads are already accepted in organic waste
in the Netherlands. No changes are required within the waste facility for this to take place, according
to the authors (Thoden van Velzen et al., 2023).

Compostable coffee capsules have made their way throughout Europe in the last 10 years. Their
presence is increasing in volume and in material variety. Six thousand tonnes of compostable materials
were used in the conception of compostable capsules in 2022. This represents 3,6% of total capsule
materials in 2022, including aluminium and plastics. This number is expected to surpass 10% by 2027
(European Bioplastics, 2023).

Coffee capsules made of biodegradable materials, in comparison to fossil-fuelled plastic materials
which degrade over hundreds of years, have shown to generate a lower environmental impact
(Kooduvalli et al., 2020; Koons, 2018a). This is mainly thanks to the waste disposal stage, with biobased
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products being compostable in a large-scale facility. The capsules take less time to decompose and
generate less costs. The study shows that costs related to the waste process were 21% lower than that
of traditional coffee capsules, that total degradation of the material occurred within 46 days and that
a value-added product was generated: nutrient-rich compost (Kooduvalli et al., 2020).

Issues have been identified with such materials, however. Compostable materials, such as bioplastics,
have shown to demonstrate less oxygen-permeability, leading to taste and quality alteration, and do
require composting facilities which remain limited (Kooduvalli et al., 2020).

More companies are now starting to turn themselves towards the production of bioplastics and
compostable materials (Kooduvalli et al., 2020).

Compostable capsules, according to the EN13432 certification, go hand in hand with circularity. Coffee
content is not wasted and, quite the opposite, brings added value to the environment. The
compostable capsule disintegrates into compost through industrial composting facilities (European
Bioplastics, 2023). When not composted, the organic coffee content in traditional capsules is lost,
which goes against circularity as a concept (European Bioplastics, 2023).

Let’s keep in mind that recycling and composting are two different means of waste disposal, with a

different impact on the environment as well (Kooduvalli et al., 2020).

Paper-based capsules have been announced to enter the market by Nespresso, a Nestlé B-corp
certified company, in late 2022, starting on the French market (Reuters, 2022; Ludmir, 2023; Nespresso
employees & Gammuto, 2022). The Swiss market followed in spring 2023, complementing the already
existing aluminium capsules (Huhtamaki, 2022; Reuters, 2022). This paper-pulp option is compostable
and took three years to come up with, in partnership with a company called Huhtamaki (Reuters, 2022;
Mohan, 2023). Huhtamaki aims to be the world leader in terms of sustainable packaging solutions.

The company is offering consumers the choice between recyclable aluminium capsules or compostable
paper capsules, as it strives to achieve a 100% recyclable or compostable capsules portfolio by 2025
(Nespresso, 2024; Mohan, 2023). The capsule has been certified home compostable and waste
collection compostable by the German certification company Tiiv (Mohan, 2023; Nespresso employees
& Gammuto, 2022).

Challenges such as preserving the oxygen barrier of the capsule, to assure coffee quality, freshness and
aroma were achieved with the help of innovative technology. A new, extremely thin, compostable
biopolymer film, made up of responsibly-sourced wood pulp fibres, allows for the oxygen permeability
within the capsule (Mohan, 2023; Huhtamaki, 2022). The wood fibres, accounting for 82% of the
capsule, are said to be responsibly sourced from European forests managed sustainably (Kurz, 2022).
Furthermore, cutting-edge technology from the Huhtamaki company allows for an extremely high level
of moulding precision for the paper-pulp capsule’s shape (Mohan, 2023; Huhtamaki, 2022). This paper
capsule is a substitute for fossil-based (plastic)or aluminium capsules currently on the market today.

Paper offers various advantages. It is non-toxic, biocompatible and lightweight. However, the paper
and pulp industry (PPI), derived from wood and wood residues, remains intensive in energy, water and
natural resources. It generates forest degradation, impacts the fauna and flora, and generates waste.
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Please note that the PPl has managed to make strides regarding emission reduction, energy reduction
and energy efficiency over the years, as well as switching to renewable energy resources. Indeed, the
Confederation of European Paper Industries reported that the Paper and Pulp Industry is the largest
user and producer of renewable energy on an industrial scale in the European Union. 55% of its annual
energy consumption is said to be biobased and carbon neutral (Del Rio et al., 2022).

Responsible pulp and paper creation is said to bring benefits to local economies, people and nature
(WWEF, 2024).

The life-cycle of coffee, from cultivation and production to transport, distribution, use and disposal,
impacts the environment in various ways, whether it be generating greenhouse gas emissions,
consuming energy and water, deforestation, water pollution due to fertilisers and pesticides, labour
exploitation, waste generation, biodiversity degradation and natural resource exploitation (Marinello
et al., 2021). Please consult appendix 4 to visualise the steps which are included in the assessment of
coffee’s life cycle (Phrommarat, 2019).

Research has shown that the cultivation of coffee is responsible for 55% of its total emissions
(Brommer et al., 2011). Quantis (2019) values the cultivation stage’s carbon dioxide emissions at 40%,
using the Nespresso capsule as case study, which is slightly lower than the findings of authors Brommer
et al. (2011). According to Marty, Viana, Boucher and Dessureault (2023), the production stage is the
most greenhouse-gas emitting stage, accounting for between 40 and 80% of the total life-cycle’s
emissions.

Additionally, multiple studies have confirmed that cultivation, followed by the use stage, are the
primary contributors to the environmental impact that the coffee life-cycle generates, for all coffee
preparation methods (Phrommarat, 2019; Marinello et al., 2021; Marty et al., 2023; Quantis, 2019).

This is mainly due to intense irrigation practices, accompanied by an intensive use of fertilisers and
pesticides (Marty et al., 2023).

Please see figure 12 in the “The Moka Pot” section to visualise the extent of harm that the cultivation
stage causes (yellow bars). It is the most significant contributor to damage to our ecosystem
(Phrommarat, 2019). Hassard et al. (2014), identify the cultivation and packaging production stages as
most harmful, carbon footprint and energy consumption-wise.

Fuel consumption and emissions must be integrated when thinking about environmental impact
during this stage. The transport of fertilisers for cultivation, of the coffee cherries, of the green coffee
for roasting, of the roasted coffee for packaging, and of the final product to retailers must be
considered (Phrommarat, 2019).
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Researchers having studied the environmental impact of packaging production and disposal, as well as
machine production and usage, have identified the use of coffee machines as being the most
environmentally harmful (Marinello et al., 2021; Quantis, 2019). Further research identifies the “use”
stage as the second most Co2 emitting phase within the coffee life-cycle, after the cultivation phase
(Marty et al., 2023). Authors Brommer, Stratmann and Quack (2011) state that the coffee preparation
stage represents 30% of the total emissions of the coffee life cycle. This percentage does however vary,
depending on the coffee preparation method used and the amount of energy and type of packaging
used specifically (Brommer et al., 2011; Thoden van Velzen et al., 2023; Marty et al., 2023).

The use stage remains, a significant contributor to the total environmental impact when assessing the
coffee life cycle, due to its energy consumption (Phrommarat, 2019; Hassard et al., 2014). Please see
the figure above in section “The Moka Pot” to visualise the extent of harm caused by the use stage, as
it is the most significant contributor to damage to our human health as well as our resources
(Phrommarat, 2019).

The disposal stage has been identified as being comparably less harmful to the environment in
comparison to the other stages (Phrommarat, 2019; Humbert et al., 2009).

In its March 2023 report, the European Bioplastics Association named organic recycling as the most
“environmentally-sound option”, among all end-of-life options available for coffee capsules. Indeed,
the association states that compostable coffee capsules are a much more environmental option when
compared to aluminium capsules or conventional plastic capsules (European Bioplastics, 2023).

A report shares that the end-of-life stage for plastic and aluminium capsules often results in
incineration or disposal in landfills (Thoden van Velzen et al., 2023; Marinello et al., 2021). Quantis
(2019) states that the disposal of laminated capsules, made up of plastic and aluminium as seen above,
is responsible for an estimated 3 grams of Co2 out of the total 85 grams on average per individual
portion of coffee. The report carries on to state that if the capsules were made up of 100% recycled
aluminium, the carbon footprint related to the disposal of the packaging would experience a reduction
of 1.5 grams, about 50% of its emissions (Quantis, 2019).

Disposal of capsules in treatment facilities is currently being invested towards (Fost Plus, 2024b;
Domingues et al., 2020). Since the 1°* of January 2023, 100,000 tons of additional packaging is now
able to be recycled in Belgium. New innovations, technologies, installations and investments as well as
partnerships with waste treatment companies have been worked on, creating new projects and
opening up more recycling capabilities of various plastic, paper and aluminium packaging (Fost Plus,
2024b).

Industrial recycling consists of sorting, selecting, screening, grinding and washing, drying and
reprocessing. A heating process is included, which reduces the property quality of the recycled
materials. Having a combination of plastic and aluminium added a level of difficulty and excluded a lot
of capsules from being recycled. This is now not the case anymore in Belgium (Domingues et al., 2020).
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Practical Review

Additional data has been gathered in the practical review in order to better respond to the research
qguestion. To refresh the mind of the reader, please find the research question below:

“How has the shift in Coffee (Capsule) Consumption Patterns in Belgian Households impacted the
Environment? A comparative analysis from 2019 to 2023.”

As established in the introduction, secondary data in the shape of scientific literature and reports make
up the literature review. The practical review provides an analysis of primary qualitative data as well
as secondary quantitative data. Semi-structured interviews have been conducted in order to provide
added value, insights and data to this dissertation and contrast said information to externally-
conducted surveys on Belgian consumers’ consumption patterns and sustainable consumption
perception, to internal documents containing externally sourced data, provided by the internship-
company Nestlé Belgilux, and lastly to the scientific research collected in the literature review.

The interviews have been conducted with professional experts in their fields. The four Nestlé
employees have developed years of experience in the field of retail coffee and have conducted much
research on the market and its happenings, especially since the Coronavirus. The first interview has
been conducted with the Brand Business Lead of two renowned Nestlé coffee brands in Belgium. The
topic of conversation revolved around the evolution of the in-home coffee market since 2019 in terms
of volume and value as well as the factors affecting this evolution (Gomez, 2023). The second interview
has been conducted with a Business Executive officer in Belgium, around the history of coffee, its
current evolution and especially the reasons for the evolution which took place, touching on
sustainability as well as on the Coronavirus and macroeconomic factors (Greéze, 2023). It is important
to note that, as these are semi-structured interviews, a frame was built and provided. However, each
interview varies based on the unique knowledge of the interviewee.

The third interview has been conducted around company accountability and investment surrounding
sustainability with the Nespresso Marketing Direction, who develops environmental responsibilities
surrounding sustainability certifications and programs (Hermans, 2023). This is especially interesting
in today’s world as a trust crisis between consumers and companies is growing, together with
sustainable certifications (Agguirre et al., 2024; Tebini, 2023, session 1; Kantar, 2023b, p. 19; Terlau &
Hirsch, 2015).

The fourth interview has been conducted around digitalisation. This was conducted with a brand
manager for a substantial Nestlé coffee brand. Although it was extremely interesting, digitalisation was
not in the scope of this dissertation. The decision was therefore made not to incorporate the interview.
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However, if the reader wishes to consult the interview transcript, the reader may request the transcript
from the author, subject to approval.

Analysis

Throughout the practical review, gathered data from documents and interviews with professionals of
the field at Nestlé Belgilux will be juxtaposed with the literature review above.

The roast and ground category remains the largest segment on the Belgian in-home coffee market,
accounting for 30.1% in 2023. However, capsules, second in line, are swiftly catching up with the
ground coffee powder alternative, reaching 29.0% the same year (see figure 17) (Gomez, 2023). As the
figure 18 below attests, filtered coffee represents the smallest category, around 2%, followed by
soluble coffee and beans, at slightly above the 10% mark. It's worth noting that these category
distributions are consistent for Nestlé Belgilux and Belgium as a whole.

Figure 18

Belgian Retail Coffee Market Sales - Category Distributions from 2022 to 2023 (Nestlé Belgilux, 2022a)
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Retrieved data affirms that coffee capsules are generating significant growth. Together with pads, they
form the portions category. Gabriela Gomez (2023a), FMCG expert and the Brand Business Lead for
Starbucks and Nescafé Farmers Origins at Nestlé Belgilux, attests during our interview that pads are
declining. The portions category is expanding, making room for the expansion of the market in terms
of value. While the ECF (2023) primarily attributes the rise in value to inflation, FMCG expert Ms.
Gomez (2023a) suggests that the growth is driven by a higher interest, and thus purchase, in coffee
formats which generate a higher price per cup, such as coffee capsules. Additionally, whole beans,
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which also yield a higher price per cup, have experienced a surge in interest as well, confirming the
growth of the format on the Belgian market. Whole beans are a part of the expanding Roast Coffee
category, as defined by Statista (n.d.) and affirmed by the European Coffee Federation (ECF, 2023).

The in-home coffee consumption is determined based on the sales generated by retailers, which can
be quantified in value or volume. In Belgium, the market value of total sales has been increasing, as
noticeable on the figure below, and is expected to keep on increasing by 10% yearly in the next few
years, due to higher prices (Statista, n.d.: ECF, 2023). In contrast, the market sales in terms of volume,
reflecting the number of cups purchased and thus consumed by Belgian consumers, has been
characterised as vastly stable since 2018. It is expected to rise only very slightly by 2028 (Statista, n.d.:
ECF, 2023). This may be explained due to the European coffee market being considered as saturated.
Therefore, no high volume increase is to be expected (CBI, 2021a; ECF, 2023). However, researchers
have published that the consumption of coffee is expected to increase by 50% by 2050 (Greze, 2023).
Indeed, when looking at the production-levels of coffee, a decrease was established in 2020, with the
evolution gaining stability in 2021-2022, all due to the economic environment and climate adversities.
Coffee production however soared in 2022-2023 (ICO, 2023a; Vega, 2008).

Inflation is driving value growth, according to the European Coffee Federation (ECF, 2023). Indeed,
Nestlé Belgilux business insights affirms this statement, conveying that higher prices harm volumes,
further being impacted over time (Nestlé, 2023c, p. 4).

Between 2019 and 2023, the CAGR of retail sales value for single-serve coffee, soluble coffee, roast
and ground (whole beans and ground coffee) and filtered coffee (coffee using filters) in Belgium was
+7.7%, +4.2,+3.9% and -1.1% respectively (see figure 19 below). So, each year between 2019 and 2023,
the coffee formats experienced this evolution on average. Single-serve capsules experienced
substantial growth, followed by whole beans and ground coffee, then by soluble coffee. Filtered coffee,
seen to produce negative environmental results, experienced a decline which is beneficial to the
environment (Nowell, 2023; Humbert et al., 2009; Hicks, 2017; Pinto et al., 2024).

Figure 19

Nestlé Belgian Retail Coffee Sales in Value from 2002 to 2023 (Nestlé Belgilux, 2022b)
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In terms of volume, the European coffee markets, with western European coffee markets in particular
and the Belgian Coffee market without a doubt, have been described as saturated by various authors,
generating only a slight increase with the years (CBI, 2021a; Marinello et al., 2021; ECF, 2023).

When looking at the coffee evolution in terms of volume as a whole, the Brand Business lead and FMCG
expert, has described the coffee category’s evolution as a whole as quite flat, if not to say in decline.
Between 2019 and 2023, the CAGR of retail sales volume (number of cups sold) for single-serve coffee,
soluble coffee, roast and ground (whole beans and ground coffee) and filtered coffee (coffee using
filters) in Belgium was +1.6%, +1.1%, -1.4% and -5.1% respectively. As the figure below attests, on
average, single-serve coffee and soluble coffee saw an increase of 1.6% and 1.1% per year between
2019 and 2023, with ground coffee, whole beans and filtered coffee experiencing a decline in the
amount of coffee cups consumed. The Coronavirus generated change in this evolution, bringing about
slight growth in coffee categories, especially in coffee cup sales of portioned coffee (capsules) and
soluble coffee, as noticeable on figure 20 (Gomez, 2023; Nestlé Belgilux, 2022c). The European coffee
federation publishes that soluble coffee volumes rose (ECF, 2023). Indeed, Statista (n.d.) reflects this
increase between 2019 and 2023, generated by the pandemic.

Figure 20

Nestlé Belgian Retail Coffee Sales in Volume from 2002 to 2023 (Nestlé Belgilux, 2022c)
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Although the market is saturated, demand for coffee is still present and evolving. The new trends and
opportunities are geared towards specialty coffee and single-use coffee in particular (CBI, 2021a; CBI,
2021b; CBI, 2024). Coffee user profiling (CUP) data gathered for Nestlé Belgilux, on behalf of Nielsen
affirms that coffee consumption habits are ever-evolving. This is not only due to changing lifestyles,
but also due to innovative products and new café concepts making their way on the market (Nielsen,
20234, slide 2). Consumers value price, sustainability, quality and taste as consumption attributes (see
section V. below). A notable shift towards higher quality and less quantity as sustainable, ethical and
unique products has been observed (Dynata, 2020; Nestlé, 2023b, slides 2 & 3; Hernandez et al., 2020;
Panhuysen & de Vries, 2023; Statista, n.d.; CBI, 2024). This presents opportunities for multiple parties
along the supply chain, such as for producers, roasters, exporters or retailers (Panhuisen & de Vries,
2023).

These opportunities impact the market as well as the share of the Belgian market’s players (Lee &
Bateman, 2021). Belgian consumers are increasingly purchasing private label (PL) coffee, in comparison
to brand-name products. The private label’s coffee market share in Belgium is said to have hit a new
record in 2022 at 39.1%, gradually expanding (Nestlé, 2023b, slide 3). A clear correlation is said to be
present between price increase and share gain for PL, according to this market analysis. Price is cited
as the most important criterion for a consumer in this context. Please note that PL market share is
increasing, although its prices are rising faster than those of brand-name products, currently costing
double the price on average of the former (Nestlé, 2023b, slides 3 & 7). According to market research
in Belgium, a decreasing interest in brand-name products and an increasing interest in private label
brands has been identified across all social classes. Private labels are no longer only being chosen by
social classes with lower incomes (Nestlé, 2023b, slides 9). Please note, this change in the Belgian
coffee market shares has not been said to impact the present evolutions regarding sustainability,
quality, traceability or taste.
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The coffee consumption in households on the Belgian market refers to sales generated by the retail
channel (ECF, 2023). Within the retail channel, the most powerful coffee players have been identified
to be Douwe Egberts, Nespresso, Nescafé Dolce Gusto, Senseo, Starbucks at home and lastly Nescafé.
These five master brands score the highest when it comes to quickly coming to the minds of
consumers, standing out as a brand and thirdly, consumers feeling that the brand meets their needs,
generating affinity (Kantar, 20234, slide 20).

Douwe Egberts, the dominant player in the Belgian in-home coffee market, is known for its traditions
and stands out strongest when it comes down to top-of-mind coffee brands of the Belgian in-home
coffee market (Gomez, 2023; Kantar, 20234, slide 20). Starbucks and Nespresso stand out as a brand
the most (Kantar, 20233, slide 20).

Belgium is a coffee loving country. The perception of Belgian consumers towards coffee is highly
positive, as noted by Brand Business Lead and FMCG expert Ms. Gomez. Indeed, there’s a lot of
benefits that coffee provides to consumers, as developed in the “Health Benefits” section of the
literature review, whether it be water intake, antioxidants, proteins, although many consumers are
not aware of them (Gomez, 2023).

Eighty five percent of Belgian households drink coffee. When keeping all Belgium’s consumers in
mind, including all beverages available, this number attains the two-cup mark (Belgian coffee
consumers are mild coffee lovers. They appreciate a sweet cup of coffee. A little more than half of
Belgian coffee consumers drink their coffee black (Gomez, 2023).

Out of all the consumed beverages, coffee represents more than half (Gomez, 2023; Nielsen, 2023b,
slide 5). Belgian hot beverage consumers drink a little under four cups of coffee per day (Gomez, 2023).
This coincides with 2019 consumer data retrieved from Statista. As noticeable on figure 21 below, an
average Belgian coffee consumer drinks between three and four cups per day (van Gelder, 2020).
Based on a survey short of 2,500 interviews with Belgian coffee consumers from across the country,
aged 18 to 55+, 28% of consumers drink two to three cups of coffee a day and 38% drink 1 to 2 cups
of coffee (Kantar, 202343, slide 9).

Figure 21

Average number of coffee cups consumed daily in Belgium in 2019 (van Gelder, 2020)
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Belgian consumers are not drinking less coffee; they’re switching the type of coffee they drink (Gomez,
2023). Indeed, a survey on Belgian coffee consumers established that 11% of Belgian adults reported
an increase in coffee consumption post-COVID, with 83% still drinking as much (Dynata, 2020). Belgian
Coffee market data confirms this increase in coffee consumption, stating that it is the population
between 16 and 34 years old that has led this trend, increasing by 23% in one year (Nielsen, 2023b,
slide 15).

Belgian coffee consumers have been observed to drink the most coffee during their quick breakfast
and mostly while recharging at home later in the day, across all profile categories, as a gentle start (see
figure 22 for illustration) (Nielsen, 20233, slide 11).

Figure 22

Coffee Consumption Moments in Belgium in 2022 (Nielsen, 2023b, slide 26)
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The following data emanates from a survey conducted in 2023 to extract data on Belgian nationals
having consumed coffee in the last 24 hours, to determine Belgian coffee user profiles and coffee
consumption dynamics in the country (Nielsen, 20233, slide 2). Nielsen offers one way of segmentation
Belgian coffee consumers, through six typologies. Belgian in-home coffee consumers have also been
categorised into two dimensions by the data insights consumption company. Firstly, the older, more
conservative and grounded consumer or rather the younger, more driven consumer, allocating
importance to its external image. The consumption reason for the coffee is the second dimension:
whether the coffee is consumed for functional purposes or whether it is more about enjoying the
moment (Nielsen, 20233, slides 6 & 7).

Around 45% of today’s Belgian coffee consumers are labelled to be rather conservative and more
grounded when it comes to coffee consumption. The other 55% of coffee consumers fall under the
more dynamic, young and driven consumer profile. Around 35% of Belgian coffee consumers drink
coffee for its functional properties, with an average of 65% of Belgian consumers drinking coffee for
the emotional connection (Nielsen, 20233, slide 7).

The best performing coffee profile, at 30%, are consumers that find enjoyment in family and small
indulgences. They couldn’t live without the coffee they know. They make choices based on taste rather
than nutrition or healthy lifestyles.

The second largest profile, at 20%, are more organised and responsible consumers, striving for balance
and control in their lives. Proactive in leading a healthy lifestyle, they don’t over-indulge in coffee but
enjoy drinking fresh, quality coffee.

Thirdly, 16% of Belgian at-home coffee consumers are said to lead their lives around their home and
family. They do not have a vaste outlook on life and advance day-to-day. This functional coffee
consumer tends to drink coffee out of habit, often in the mornings. Taste is the key driver of coffee
consumption here as health does not come into play as a consumption factor.

The fourth category, at 13%, are very optimistic consumers, driven to succeed and get the most out
of life. This consumer type appreciates a good quality coffee and will pay for the best, all the while
making healthy choices for a balanced lifestyle.

The fifth category, at 12%, slightly health aware, represents coffee novices. This profile drinks coffee
for the social and image aspects rather than for taste.

Lastly, 9% of Belgian in-home coffee consumers are responsible, reserved, cautious and health
conscious. They drink coffee for the caffeine, not for the taste which they dislike (Nielsen, 20233, slide
9).

Nielsen data shows that capsules, followed by whole beans, are the preferred coffee formats of the
first four profiles, representing the highest coffee shares out of all Belgian consumer profiles. The first
three allocate importance to coffee freshness, the organic-natural attributes and authentic taste. The
two largest profiles like to prepare their coffee just how they like it, in their own way, whether it be
capsules or whole beans (Nielsen, 202343, slide 10).
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An additional survey, conducted by the data and insights consulting company Nielsen, has shared data
which aligns with these statements. Roast & Ground and Portioned Coffee are the most popular coffee
formats among Belgian consumers. Capsules represent the largest piece of the pie at 34%, followed by
ground coffee at 33% and, one third place, whole beans at 15%, aligning with market dynamics
identified above (see figure 23 below) (Nielsen, 20234, slide 13; Nielsen, 2023b, slide 7 & 13).

Figure 23

Percentage of Consumed Coffee Formats in Belgium in 2022 vs 2021 (Nielsen, 2023b, slide 7)
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Aligned with data above are insights on preparation methods used by Belgian consumers. As seen on
the figure below, Nielsen identifies Portioned-Automatic machines as the most-used coffee
preparation method in Belgium in 2022, at 34%, followed by the filter machine at 27%, the boiler
(manual preparation methods) and the espresso capsule machine at 17% and 11% respectively. What's
interesting to note is that coffee preparation methods used in Belgium, which have been identified by
scientific research as generating an undeniable environmental impact, are experiencing a decline in
usage.

Figure 24

Percentage of Consumed Coffee Formats in Belgium in 2022 vs 2021 (Nielsen, 2023b, slide 7)
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New innovative preparation methods as well as manual preparation methods, such as the boiler used
for the French Press and other new upcoming coffee preparation methods or stove used for the Moka
pot, are not experiencing this decline. On the contrary, their utilisation has increased in 2022 vs 2021
(Nielsen, 2023b, slide 7).

Scientific research has shown conflicting results with regards to the environmental impact ranking of
the various coffee preparation methods present in Belgian households. Parameters such as energy
usage in MJ, Co2 emissions generated in grams or materials used have enabled the quantification and
assessment of the environmental impact within the life cycle assessment (LCA) of coffee to a certain
extent (Humbert et al., 2009; Phrommarat, 2019; Marinello et al., 2021). When cross-referencing the
various authors' contributions, two generally favourable methods appear to be soluble coffee first,
followed by the French Press and the Drip-Filter coffee method (no machine required), although
energy use varies greatly depending on the machine's efficiency (Humbert et al., 2009; Brommer et al.,
2011; Marty et al., 2023; Phrommarat, 2019; Marinello et al., 2021; Hicks, 2017; Pinto et al., 2024).

Single-serve Espresso (Capsule) machines and the Moka pot are a controversial subject (Humbert et
al., 2009; Brommer et al., 2011; Marty et al., 2023; Marinello et al., 2021; Cibelli et al., 2021; Hicks,
2017; Pinto et al., 2024). The former frequently ranks poorly, largely due to the environmental cost of
the capsule packaging and power consumption. Phrommarat (2019) has called out the latter to be
energy-intensive during the manufacturing and consumption stages, although Cibelli (2021),
supported by Nowell (2023), remains adamant that the Moka pot contributes to lower greenhouse gas
emissions than its counterpart. As noticeable on the figure above, the portioned espresso machine,
however, is not experiencing a decline. This may be due to the growing demand and interest, market
expansion in sales value, recycling innovation and developments in Belgium and evolving consumer
behaviour and trends identified on the market. The change in consumer behaviour is mirrored by
evolving consumer consumption patterns, particularly evident in the evolution of adopted coffee
preparation methods.

The coffee preparation method, identified as most detrimental to the environment, is the automatic
espresso machine. It consumes the most energy and water and generates the most Co2 emissions
(Brommer et al., 2011; Cibelli et al., 2021). It is experiencing a decline, as noticeable on the figure
above. The electric filter coffee machine follows this trend as well, showcasing the evolving consumer
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behaviour and the contradictory scientific research, one side of which has identified filtered coffee
machines to be more detrimental to the environment than espresso capsule machines, when taking
revised energy efficiency, newly introduced capsule recycling methods and innovative capsule material
evolutions into account (Chayer & Kicak, 2015; Marty et al., 2023; Marinello et al., 2021; Hicks, 2017;
Nowell, 2023; Pinto et al., 2024).

Based on consumer market intelligence, 64% of the Belgian consumers are price sensitive. Belgian
consumers monitor their spendings carefully and tend to focus on saving money (Nestlé, 2023b, slides
2 & 3). Indeed, 40% of Belgians used money from their savings to complete their current budget
(Nestlé, 2023b, slide 5). They are therefore defined as not confident, spending in moderation. The
pandemic exacerbated the market share of coffee private labels, also called store-brand products, at
39% in 2022, in Belgium (Quelch & Harding, 1996; Nestlé, 2023b, slide 2). Belgian coffee consumers
have been characterised as “shop-hoppers”, as a consumer data consulting agency, Nielsen, states that
price is the number one concern for shoppers in 2023 (Nestlé, 2023b, slide 2). A correlation is present
between the shift towards private labels and inflation. Indeed, brand-name products cost on average
twice the price as private label substitutes (Nestlé, 2023b, slide 3).

As Belgian shoppers become increasingly price-conscious, shopping behaviours have been identified
to better respond to consumer needs and catch onto new innovation opportunities. Consumers look
for better value, a smart deal, want to make an informed choice or look out for trusted brands.

On the other hand, Belgian consumers are increasingly interested in authenticity, representing coffee
origins (Nestlé, 2023c, p. 4). This consumer interest aligns with the identified interests for coffee
traceability and transparency and ultimately a growing demand for ethically-sourced coffee (Statista,
n.d.; CBI, 2024). Therefore, organic and ethically grown coffee make up a growth opportunity (Nestlé,
2023c, p. 5). A data insights consulting company shares that the consumption of organic and
sustainable coffee increased between 2021 and 2022 in Belgium, which confirms this interest and
demand for ethical coffee through the recent increase of organic coffee on the Belgian market
(Nielsen, 2023b, slide 12).

All six consumer segments (see section lll.) have been classified in three sustainability commitment
levels: high, medium and low commitment. Nearly all six profiles are said to show medium
commitment (Nielsen, 2023b, slide 18). This supports the issue reflected by the intention-action gap
theory, observing a disparity between market demand and real demand (consult section VI.) (Lee &
Bateman, 2021; Kantar, 2023b). The largest consumer profile, representing 30% of the consumer base,
consists of highly committed consumers to sustainability, reflecting the highest level of engagement,
and has shown an increase in 2022 compared to the previous year (Nielsen, 2023b, slide 18).

Besides an interest in origins, traceability and transparency, a demand for quality coffee by Belgian
consumers has also been established. A quest for unique flavours and specialty coffee to be exact
(Statista, n.d.).

In parallel to coffee taste and quality, health has been a point of interest for consumers and thus, a
growth opportunity not to be ignored (CBI, 2024; Mordor Intelligence, 2024; (Nestlé, 2023c, p. 4).
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The trends outlined here have a significant impact on Belgian consumer profiles. The two largest
consumer profiles, making up 50% of Belgian coffee consumers together, who prize quality, may start
seeking out more affordable options within their preferred formats. The fourth and fifth profiles, at
16% and 12%, already price-conscious, may become more susceptible to less expensive coffee. This
shift towards affordability could see a decrease in ethical coffee purchases unless retailers find ways
to maintain the perception of value while addressing price sensitivity.

Consumer perception has been impacted by the Coronavirus. Indeed, a 2020 survey on Belgian
consumption patterns conducted by Fairtrade Belgium inquired about sustainable consumption
following the Coronavirus. The pool of respondents consists of more than one thousand adults from
the Belgian population, who were asked to answer questions from a scale of “don’t agree at all”,
“rather not agree” and “no opinion” to “rather agree” and “completely agree” (Dynata, 2020). A total
of 70% of respondents realised the importance of solidarity post-COVID more than ever. More than
half realised how vulnerable the Belgian food chain is, as well as the important role of farmers in the
food chain. 50% of the respondents now allocate more importance to the source of the coffee than
before 2019 (Dynata, 2020).

It has been established that Belgian consumers are looking to buy more locally, more fairtrade and
more organic, following the pandemic (Dynata, 2020). Indeed, increasing importance is being allocated
by consumers towards healthy living. Concerns for coffee sustainability are gaining traction, impacting
consumer preferences (CBI, 2024; Mordor Intelligence, 2024). When asked about their personal ways
of consumption, whether buying in bulk, local, biological or fairtrade was considered by Belgian adults,
around 20% said to be consuming in bulk, fairtrade and organic. A whopping 42% declared to be
consuming locally post-COVID. Thirty three percent of Belgian consumers will buy directly at the farm
itself more often, or in a local open air market (21%), rather than going to hard discount stores (9%) or
to the supermarket (5%) (Dynata, 2020).

Data suggests that the levels of financial prudence exerted by Belgian consumers are increasing as a
result of the Coronavirus. According to a survey conducted by Dynata (2020), 71% of respondents fully
agreed with this statement (Dynata, 2020). Indeed, scientific research has identified a higher price
sensitivity experienced by consumers, primarily led by inflation, as developed in the sections I. and IlI.
above. The global pandemic exacerbates this trend (Hernandez et al., 2020; Panhuysen & de Vries,
2023).

Although inflation and the pandemic exacerbate price sensitivity, a consequential purchasing factor
for Belgian consumers, as established, coffee consumption is increasing in Belgium, among the younger
age group (16 to 34 years old). These have been identified to be less price sensitive than older
generations (35 to 54 and 55+). Furthermore, the largest consumer profiles in Belgium out of the six
identified above, prize quality over affordability. Sustainability is increasingly gaining importance as a
purchasing attribute as well (CBI, 2021c). Its growing interest may influence their willingness to pay
more for coffee, thus justifying the higher price point for sustainable coffee (Kantar, 2023b; Fuller &
Grebitus, 2023; Lee & Bateman, 2021).
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A report, published in partnership with conservation international, states that the coffee market is
vague when it comes to transparency of information throughout the supply chain. Most consumers
are said to be in the dark when it comes to knowing their consumed coffee’s origins, producer or if fair
pricing was implemented (Panhuisen & de Vries, 2023).

The strength of a brand is reflected by the interests of the consumers of that country, and thus vary
from one country to another. In Belgium, a powerful brand is one that offers high-quality coffee, and
an enjoyable coffee moment, especially a morning moment, based on analytics retrieved by the Kantar
data insights consulting company. Convenience, morning and indulgence are driving coffee
consumption factors for Belgian coffee consumers. Coffee innovation and authority generate
uniqueness and distinction (Kantar, 20233, slide 31). Coffee authority is said to refer to superior coffee
quality, taste, blends and origin (Kantar, 2023a, slide 44).

Data retrieved from Nestlé Belgilux and harvested by Kantar states that sustainability is not yet a
driving force for Belgian consumers, regarding brand strength and product choice. However, it has
been said to contribute towards it (Kantar, 20233, slide 31). Data retrieved from the “Sustainability”
section, Environmental Responsibility division of the literature review, affirms this by naming price as
the primary decision attribute, outweighing sustainability. The latter has, however, been characterised
as significant when it comes to purchasing decisions, thanks to the transparency it conveys (Lee &
Bateman, 2021). Additional literature, tracing back to the Certified Coffee division, “Certifications”
section above, contributes to this statement by suggesting that the importance allocated towards
sustainability labels and certifications in Belgium within purchasing decisions is growing. This goes
hand in hand with the increased demand for traceability, coffee quality and sustainability emanating
from the consumers (CBI, 2021c). Indeed, an increasing number of Belgian brands now sell
compostable capsules as part of their product portfolio. Or Coffee, Masalto, Koffie Kan, de
Koffiejongens, Charles Liégeois and Lavazza are all brands which have introduced industrially
compostable, home-biodegradable and/or zero-emission capsules (Or Coffee Roasters, n.d.; Masalto,
2024; Koffie Kan, 2024; de Koffiejongens, 2022; Charles Liégeois, n.d.-d; Lavazza, 2022). Nespresso is
currently piloting compostable capsules as well (see the “paper” division of the “Environmental Impact
of Capsule Packaging” section) (Nespresso, 2024; Reuters, 2022).

Brand loyalty, quality, taste and quality are factors which consumers take into account pre-purchase
as well, in addition to sustainability and price (Lee & Bateman, 2021). Published research states that
fairtrade coffee, improving the socioeconomic status of farmers, and organic coffee, more widespread,
improving the health and environment of farmers, are gaining market share in Belgium and still in
demand with penetration rates increasing (Dragusanu & Nunn, 2020; Lee & Bateman, 2021; Fairtrade

Belgium, 2021; CBI, 2021c). Please note that brand loyalty for fairtrade coffee increases in parallel with
brand quality and price (Lee & Bateman, 2021).

The value-action gap, also called the intention-action gap, is defined by people acting in a way that’s
inconsistent with their values (Lee & Bateman, 2021; Kantar, 2023b). It highlights the difference
between market demand and real demand, as established in the literature review above (Lee &
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Bateman, 2021). What people claim to hold true as their values is seen to counter their actions
regarding sustainability and ethical consumption patterns (Kantar, 2023b). Please refer to appendix 5
for an illustration of the concept.

Theoretical material from the Consumer Behaviour course of HEC Montréal, given by M. Nepomuceno,
states that these objections between actions and intentions generate an unpleasant emotional state,
in other words a feeling of guilt, among consumers (Solomon et al., 2017).

A sustainability report conducted by Kantar (2023b) suggests that this is a very real topic of
conversation. Surveyed data in more than 1000 consumers in Belgium suggests that many are
concerned, but few take action. Learnings from this survey are said to make it easier for brands to see
where consumers hold friction and provide solutions to facilitate an easier transition to adopting more
sustainable practices (Kantar, 2023b).

30% say that they are willing to invest time and money to support companies that do good. However,
more than 70% buy something without checking if it’s Fairtrade or produced locally and around 80%
of Belgian consumers opt for new products instead of purchasing pre-loved (Kantar, 2023b).

This source shares that while people may care about sustainability issues, barriers exist that prevent
sustainable consumption from being an easy, frictionless choice. The cited barriers are knowledge and
awareness, price and quality, convenience, accountability, impact and fulfilment and lastly, availability
(Kantar, 2023b).

Regarding knowledge and awareness, 67% of respondents share their struggle in differentiating which
products are good or bad ethically, for the environment or for sustainability as a whole, stating that
they don’t have enough information.

Regarding price, 81% of consumers’ minds are on price more than on sustainability, with 73% sharing
that sustainable and ethical products are always pricier.

When it comes to convenience, almost 70% admitted to not thinking about sustainable products while
shopping. These issues are apparently not on their radar.

More than half of consumers (65%) do not take accountability. They feel it’s up to businesses and
producers to take action, or the governments and NGOs. More than half of respondents feel businesses
don’t seem to be trying hard enough.

Regarding Impact and fulfilment, the majority of Belgian consumers (70%) feel that they are not
making much difference alone. Less than half believe that it’s too late to make a difference (45%).

Lastly, about availability, slightly more than half of Belgian consumers feel that their preferred brands
do not offer sustainable versions of their products. 46% do not know where to find ethical or
sustainable products (Kantar, 2023b).

Interestingly enough, out of three age groups, 18-34, 35-54 and 55+, it is the younger generation which
renounces responsibility, accountability and interest the most. They follow group trends the most
(Kantar, 2023b). As seen in the consumer behaviour course at HEC Montreal, given by professor x,
social influence can be reflected in many forms. One of which is reference groups, defined as having

significant relevance upon an individual’s evaluations, aspirations, or behaviour. Normative group
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influence is what'’s at play here, based on this course, as the youngest age group is looking towards
others to know what to do (Nepomuceno, 2023, Session 6, slide 7). Social pressure has the power to
influence consumer behaviour. Research on consumer behaviour suggests that people’s public
attitudes and purchase decisions may be different from their private ones. This effect is called the
“subjective norm”, which should be taken into account when surveying consumer intentions (Solomon
et al., 2017).

Please note that convenience, knowledge barriers and price priority have been noticed to increase
with age, as the percentage is higher within the second and third age groups (Kantar, 2023b).

Consumers are looking to brands to address these barriers and make sustainable consumption an easy,
frictionless choice, as will be affirmed below by an additional survey conducted by Fairtrade Belgium
(Kantar, 2023b).

A study on environmental issues and marketing activities found that consumers with greater conviction
show greater consistency between actions and intentions. In addition, it states that past behaviour has
shown to be a better predictor of future behaviour, than consumers’ behavioural intentions may be
(Solomon et al., 2017).

Kantar (2023b) proposes innovation, communication and activation interventions as solution enablers
in closing this intention-action gap.

To bridge the gap between attitudes and behavioural intentions, the HEC Montréal Consumer
Behaviour professor, M. Nepomuceno, introduces Volkswagen’s Fun Theory, a case-in-point example
of innovation and activation interventions which are presented as solution enablers by Kantar above
(Solomon et al., 2017). The brand Volkswagen launched a campaign in 2009, encouraging the use of
stairs by turning it into a piano (see illustration below), showing that consumer behaviour can be
heavily impacted when turned into a fun activity. The number of staircase users increased by 66%
thanks to the integration of the piano (Lan, 2013).

Figure 25

Volkswagen Fun Theory Campaign (Lan, 2013)
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The global data insights consulting company Kantar (2023b, p. 10) sifted through the concerns of
Belgian nationals regarding sustainability. The survey conducted by the latter establishes that
sustainability issues are top of mind for Belgian consumers (Kantar, 2023b, p. 18).

The data is derived from a survey sampling over 1000 respondents from the country aged between 18
and 55+. Indeed, out of 32 topics linked to the 17 United Nations Sustainable Development Goals (UN
SDGs), key concerns are overwhelmingly linked to the environment. The UN has highlighted the
importance of acting locally, per country, and has identified the food and drinks consumption as being
a critical player affecting behaviours which in turn generate detrimental climate changes (Kantar,
2023b, p. 10 & 12).

This same survey on how sustainability is perceived by Belgians revealed that 44% of Belgian
consumers pay a lot of attention towards social and environmental issues in the news. 30% are
prepared to invest time and money to support companies trying to do good and 42% currently buy
sustainable products to reflect their image and values (Kantar, 2023b, p. 20).

When asked about the most critical concerns that today’s Belgian population experienced,
respondents identified Poverty & Hunger, Water Pollution and Deforestation to be their highest areas
of concern. Kantar observed that preserving biodiversity and ensuring the survival of future
generations is a pressing matter which must not slip through the cracks. Consumers accentuate that it
must be addressed (Kantar, 2023b, p. 13).

The survey has shown that the younger population (18-34) now addresses more concern towards
social issues such as Mental health, Inclusion, Gender inequality and Xenophobia compared to the
older age groups 34-54 and 55+ (Kantar, 2023b, p. 14 & 15).

The survey findings have further established the appearance of new behaviours among Belgian
consumers towards sustainability such as the avoidance of products with plastic packaging, the
increasing purchase of certified, sustainably-sourced and more sustainable products. The survey
reflects the trend of purchasing less in quantity and more in quality (Kantar, 2023b, p. 17). The
Fairtrade Belgium survey conducted by Dynata (2020), addresses this last idea as well, suggesting that
Belgian consumers now focus more on sustainable and quality consumption while cutting back on
overall consumption.

The current sustainable action which Belgian consumers are most willing to implement, out of a list of
25 actions provided to them ranging from energy and public transport usage to clothes purchases and
becoming vegan for example, was to reduce food waste, followed by taking their own bags when
shopping, recycling everything they can, reducing energy at home and using less water. Next was
buying items that used less or reusable/refillable packaging (Kantar, 2023b, p. 21).

Based on the survey responses and Kantar’s analysis, the latter states that consumers are ready to
make conscious choices and acknowledge the role they play in the environment. However, they
encourage companies to come up with solutions that are easy, convenient, scientifically proven and
rewarding, as people are finding it difficult to identify the most sustainable solutions (Kantar, 2023b,
p. 22).
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The survey conducted by Dynata (2020) for Fairtrade Belgium affirms these findings. It suggests that
half of Belgian consumers now allocate more importance to the environmental impact of their food
and drinks. Almost half of the respondents shared that they are now paying more attention to
sustainable products and their health benefits compared to before COVID-19 (2019). Notably, 60% of
Belgian adults believe that businesses, supermarkets in this case, should do more to promote
sustainable consumption (Dynata, 2020).

Among difficulties encountered by Belgian consumers regarding sustainability and product purchases,
two stood out. The survey highlighted the challenge of greenwashing and a difficulty in identifying true
sustainable products, leaving consumers uncertain about what and who to trust (Kantar, 2023b, p. 19).
A CSR professor noted in 2023 that a trust crisis has been brewing over the last years, between
companies and clients (Tebini, 2023, session 1). Information asymmetry, transparency issues and a lack
of trust by consumers act as roadblocks to sustainable coffee consumption (European Commission,
2020; Panhuysen & de Vries, 2023; Terlau & Hirsch, 2015). The opposite is said for transparency, along
with coffee traceability, which have emerged as a driver for increased sales, as discussed in the
literature review sections on “Sustainability” and “Assessment of Belgium’s Coffee Market” (Statista,
n.d.; CBI, 2024; Lee & Bateman, 2021). As the literature review section on certifications suggests,
consumers in Belgium are increasingly becoming aware that with coffee comes a certain social and
environmental impact and are developing a growing interest and attention regarding the matter (CBI,
2021c; Fuller & Grebitus, 2023).

Literature above states that transparency and sustainability surrounding coffee started being a subject
of conversation during the third coffee wave, roughly between 2005 and 2010. The quality of coffee
and the science behind it, the integration of technology and sustainability and a true understanding of
environmental impacts and awareness characterise the fourth, fifth and sixth waves, from 2010 to
2020 (ICO, 2023b; CBI, 2024). Indeed, coffee consumers are more knowledgeable and demanding in
2024 (CBI, 2024). As professor Tebini (2023, session 1), teaching Corporate Social Responsibility at HEC
Montréal, expresses, communication has evolved and parties are now less able to hide what they’re
doing. Consumers are increasingly aware and transparency is growing (Tebini, 2023, session 1).

These challenges can potentially be addressed by investing towards CSR and integrating Voluntary
Sustainability Standards (VSS) and sustainability certifications, which aim to provide consumers with
higher transparency of information regarding sustainable product attributes and act as a means of
materialising commitments, albeit at a higher product price (Martins et al., 2022; Majer et al., 2022;
Jena & Grote, 2022). Corporate social responsibility is gaining importance globally and is increasingly
being integrated in Belgium (Stobierski, 2021; Belgian Federal Government, 2024). Ms. Tebini (2023,
session 1) shares that globalisation, facilitating free flow of information, and sustainable ecology have
contributed to the increasing integration of CSR.

To elaborate further on CSR and add on to the content available in the literature review, a Corporate
Social Responsibility professor, Ms. Tebini (2023, session 1) has defined CSR, as a social responsibility
that goes beyond the economic responsibility that a company has towards its stakeholders and its
environment. CSR is not only implemented in good faith. Although ethical responsibility is one of the
four responsibilities that a socially responsible company should carry, it is the sunshine of many critics.
It is nowadays implemented to give sense to a company, to ensure the sustainability of a company
over time, to maintain or grow its market share through this market opportunity or to build legitimacy
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(Tebini, 2023, session 1). However, as professor Tebini (2023, session 1), teaching Corporate Social
Responsibility at HEC Montréal, expresses: the goal of a socially responsible company must be to raise
awareness and shake up the consumer, which is what the latter seems to be increasingly doing on its
own already (see 3 paragraphs above) (CBI, 2021c; Fuller & Grebitus, 2023).

As it has been said in the literature review (see section on Corporate Social Responsibility), through
strategies, goals and initiatives, CSR has the power to generate innovative solutions, allowing for
reduced waste or energy consumption as an end result and ultimately making companies, activities
and products more environmentally friendly (Tebini, 2023, session 1; Stobierski, 2021).

As discussed in the literature review, the production phase is responsible for the majority of the
detrimental ecological impact of coffee consumption. This is still the case today, from gathered data
and the interview conducted last year with a coffee BEO (Brommer et al., 2011; Dessureault, 2023;
Greze, 2023).

Mr. Greze (2023) indicates that coffee production represents 60% of the total ecological impact,
followed by the use phase in second place. He adds that the correlation between environmental impact
and the amount of coffee, energy, and water consumed during the usage phase is finally brought up
in scientific research (Greze, 2023).

Indeed, Nestlé’s Net Zero Roadmap establishes that upstream and downstream activities of the value
chain are the scope that represent 94.6% of generated GHG emissions in 2018, and where the company
will thus most of its efforts to reduce the GHG produced (please refer to the illustration below for
reference). The 3.3% and 2.5% represent direct and indirect emissions generated by Nestlé such as
fuel for company vehicles and purchased energy respectively (Nestlé, 2021).

Figure 26

Co2 Emissions throughout the Product Life Cycle (Nestlé, 2021)

Product emissions from farm to fork
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To support the statement that 60% of coffee’s greenhouse emissions are generated by the production
phase even more, Nestlé’s Net Zero roadmap shares that sourcing its ingredients represents more than
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71,4% of its global GHG emissions, next to manufacturing, packaging, logistics and transport (Nestlé,
2021).

The use phase follows in close second place (Thoden van Velzen et al.,, 2023; Quantis, 2019). Its
environmental impact heavily relies on consumer consumption practices. As the choice in preparation
methods is changing, so too is the environmental impact of the use phase. The amount of coffee
content, energy and water used by the preparation method and by the consumer during preparation
and consumption determines environmental impact (Thoden van Velzen et al., 2023; Quantis, 2019).
M. Greze (2023) stated in his interview, Belgian consumers waste less coffee today as sustainability is
kept in mind, reducing excessive coffee, water and energy production.

Nestlé has many practices in place to improve its sustainability footprint or environmental impact
which will be developed: (Nestlé, 2021)

- Itisinvesting in packaging innovations (packaging materials) and strategies to keep waste from
landfills. As mentioned in the literature review, although packaging does not make up the
largest share of GHG emissions within the LCA, waste which ends up in landfills or unrecycled
and incinerated is very detrimental to the environment (Thoden van Velzen et al., 2023;
Marinello et al., 2021). Quantis (2019) shares that its level of impact could significantly be
reduced by 50% when using recycled materials for example. More and better solutions are
now present to avoid packaging from ending up in landfills and being recycled in Belgium (Fost
Plus, 2024b) (see literature review).

- It is moving towards sustainable products and transforming the product portfolio. As seen in
the analysis above, more than half of Belgian consumers feel that their preferred brands do
not offer sustainable versions of their products (Kantar, 2023b). Regarding coffee, specialty
coffee is seen as healthier for the planet, with lower GHG emissions than conventional coffee
(CBI, 2021a). It is experiencing a rise in demand and interest as well, as Belgian consumers are
searching for quality and sustainability among other factors (ICO, 2023b; CBI, 2024) (see
literature review).

- Itisinvesting in cleaner logistics (renewable energy).

- ltis sourcing its ingredients more sustainably by working with farmers, enhancing livelihoods
and protecting ecosystems (certifications). Certifications are increasingly being integrated by
companies and seen as important by consumers (CBI, 2021c). The Fairtrade and Organic
certified coffees, for example, are seen to have a more positive environmental impact than
conventional coffee, with lower GHG emissions (Agguirre et al., 2024) (see literature review).

- Itis using its voice to galvanise action (campaigns). As seen in the analysis above, this is what
consumers seem to be asking for and is necessary to break accountability, knowledge and
awareness barriers (Kantar, 2023b).

In Practice, to source ingredients more sustainably and reduce GHG emissions, Nestlé avoids
deforestation with the goal to eliminate it completely. It also plants hundreds of millions of trees, as
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natural ecosystems are under pressure. Improving transparency by working with farmers, to know
more on how and where materials are produced (Nestlé, 2021).

The role of packaging is to keep food safe and fresh. It accounts for 12% of Nestlé carbon footprint in
2018. Plastic ending up in the environment has been called out as one of the most pressing global
challenges the world faces by Nestlé (2021). Nestlé’s goal is to have all of its packaging 100% recyclable
or reusable by 2025, by improving recycling infrastructures, helping increase recycling rates and
shifting from virgin plastics to recycled plastics among other practices. The company has a first of its
kind R&D packaging institute in Lausanne Switzerland Nestlé (2021). From 2030 onwards, the company
aims to innovate and invest from bio-based plastics and reusable packaging to net-zero synthetic
plastics with renewable energy for example (Nestlé, 2021).

Nestlé affirms in its Net Zero Plan that consumers are demanding low-carbon products such as plant
based foods and drinks. It’s a shift that is present in the company’s core strategy and they plan to
engage 1 billion consumers (Nestlé, 2021).

Brands themselves within Nestlé are moving towards carbon neutrality, such as Nespresso by 2022. To
be carbon-neutral as a brand, GHG emissions must be assessed, carbon insetting must first be
practised, which is removing carbon within the value chain, before offsetting carbon, in other words
balancing the carbon emissions, outside of the company’s direct value chain (Nestlé, 2021). Nespresso
became a B Corp member in that year as well (Hermans, 2023).

The difference between a corporate net zero target and brand carbon neutrality is “Farm to Store”,
including the end-of-life stage, and “Farm to Fork”, including the consumer use and end-of-life stage,
respectively. Insetting and offsetting are practised within brand carbon neutrality. However, in a
corporate net zero strategy, no offsetting is allowed. All emissions must be balanced by insetting
(Nestlé, 2021).

Regarding using its voice to galvanise action, Nestlé will advocate for government policies and
leadership within civil societies, to limit global warming to 1.5% (Nestlé, 2021).

Nestlé Belgilux, like more than one third of the current 2000 largest companies worldwide, is
committed to Net zero Greenhouse Gas (GHG) emissions (Nestlé, 2021; Accenture, 2022). Please note
that Accenture states that this goal will not be met for most companies if they don’t double their efforts
to meet a net zero goal by 2030. Please also note that rising energy price inflation and supply insecurity
are requiring companies to invest more effort than initially planned to achieve their goals (Accenture,
2022).

Please note that Accenture (2022) and Nestlé Belgilux’s BEO for Coffee, M. Patrice Greze (2023),
establish that the war in Ukraine, the Coronavirus, macroeconomic turbulence as well as rising energy
prices have acted as drivers for change and catalysts of commitment for companies. The war and the
pandemic are the grass roots of inflation, galvanising macroeconomic turbulence as global debts
accumulate, generating a risk of economic crisis (Greze, 2023). Out of the 2000 companies, 84% are
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still planning to increase investments in their sustainability initiatives (Accenture, 2022). Nestlé is
following the same trend (Nestlé, 2021; Greze, 2023).

Nestlé has sustainable goals in place on corporate and brand level. It is committed on corporate level
to Net zero GHG emissions by 2050 and on brand level, Nespresso is carbon neutral since 2022 (Nestlé,
2021).

The Belux Marketing Director of Nespresso, Bob Hermans (2023), shared during an interview that the
aim with the AAA certification is to offer quality coffee to consumers in a collaborative way with the
farmers, while respecting set quality and sustainability standards. Almost 100% of the Nespresso
coffee is sourced from the rainforest alliance today, if not to say all of its coffee (Hermans, 2023). As
the literature above states (see section on certifications, AAA certification), the AAA program was put
in place by Nespresso, together with the Rainforest Alliance in 2003 (Nespresso, n.d.). These standards
are said to produce economic, social and sustainable results (CRECE, n.d.).

As seen above, the Nescafé Plan is a Brand level goal. It’s about helping make the world better, from
farm to cup (Nescafé, 2022). The Nescafé Plan is about working with farmers to help enhance resilience
to climate change, help improve farmers’ lives with higher incomes among other practices and build
strong coffee communities. Climate change, import costs, coffee prices and labour have been
identified as the main challenges farmers have experienced from 2017 to 2021, followed by irrigation,
the fact that other crops are more profitable and the lack of family to take over (Nescafé, 2022).
Climate change has indeed been named a strong threat to these commitments (Nescafé, 2022). Patrice
Greze, the Benelux BEO for Coffee at Nestlé, states that the biggest challenge for the future is having
enough coffee, keeping global warming in mind which the planet is having to endure (Greze, 2023).

Collaboration throughout the coffee value chain of companies implementing sustainability initiatives
on their own is crucial to generate sustainable change. Engaging in collective actions to accelerate
positive, sustainable change is key (Nescafé, 2022).

Nescafé’s 2030 vision has 3 pillars: reducing GHG emissions, increasing farmers’ incomes and
improving social conditions. By 2025, the brand will offer 100% responsibly sourced coffee and will
source 20% of its coffee through regenerative agriculture methods. By 2050, the latter number is
expected to reach 50% and GHG emissions are expected to decrease by 50%. Regenerative agriculture
is at the core of this plan. It allows the achievement of all three goals in theory. It is said to protect and
restore natural resources, enhance soil health and biodiversity, and reduce the use (and improve
efficiency) of fertilisers and agrochemicals. As seen in the literature review, such materials pollute
waters and degrade biodiversity (Panhuysen & De Vries, 2023; Marinello et al., 2021).

As well as a partnership with Nespresso, the Rainforest Alliance has a longstanding partnership with
Nescafé (Nespresso, n.d.; Nescafé, 2022). The organisation helps Nescafé guide its programs by
providing data collection and analysis. From 2018 to 2022 an increased adoption of regenerative
agriculture, higher farmer revenues and high farmer satisfaction rates with the Nescafé Plan were
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established. Farmer satisfaction is based on training and technical assistance provided, consistent
green coffee volume purchases and competitive prices (Nescafé, 2022).

The C.A.F.E. practices are present to support and help farmers and their farming activities as well (see
literature review, Certifications section). Like the B Corp certification, this certification can be lost if no
continuous improvement is established (Starbucks, 2020).

The B Corp movement seems to play a role in promoting environmental responsibility, according to M.
Robrecht Herman’s observations. As M. Hermans says, “B Corp is a movement, not just a certification”
(Hermans, 2023, para. 4). It offers a roadmap, a frame to the company and clarity, in order to
implement sustainable change more easily, efficiently, and concretely. This benefits communities, the
environment and the people that the B Corp, Nespresso in this case, serves and works with (Hermans,
2023). The B Corp movement is a way of expressing everything that Nespresso does for good and a
means of doing even better. As M. Herman repeats: “If we don’t want to end up with an empty cup,
we need to protect what’s inside it” (Hermans, 2023, para. 22). Projects such as giving coffee machines
a second life, improving recycling systems for coffee capsules and reviving coffee origins are examples
allowing for the achievement of a higher B Corp score. The objective with campaigns is to generate
awareness every time. Nespresso is currently in the market of providing reassurance as much as
possible (Hermans, 2023).

To become a B Corp, it is necessary to continuously show improvement in benefiting communities,
third parties, and the environment. Ambition, drive, and initiative are essential. As a B Corp certified
company, it is mandatory to continuously show improvement to avoid losing your certification. Losing
the B Corp status is a very real possibility. It’s about assessing yourself yearly and incorporating new
perspectives. It's about being challenged and about like-minded people thinking together (Hermans,
2023).

The Marketing Director makes a parenthesis on communication in order to generate awareness and
have an impact on consumer behaviour. When investing in sustainability campaigns and
communication, the risk of losing in brand value must be considered if such values are not part of the
core brand from the start. Consumers associate Nespresso with quality coffee, for example. Bob
Hermans highlights that Nespresso consumers are first and foremost looking for quality over
sustainable coffee. Literature does suggest that sustainability does not rank higher in terms of
purchasing decisions compared to price, taste, brand loyalty or quality. However, its importance has
been living an increasing trend (Lee & Bateman, 2021).

A strong link between generating an impact and awareness and consumer perception has been
established by Robrecth Hermans. He feels that the B Corp movement may be a way of receiving
external validation, improving perception, as it encompasses sustainability as a whole, whether it be
economic, social or environmental. It allows for the brand to better answer the current consumer
demand for ethical, quality coffee and thus improve consumer perception on the brand’s sustainability
practices and claims (Hermans, 2023).
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This is especially relevant to this current day, as a trust crisis between consumers and companies is
said to be brewing (see the previous section on Consumer Awareness and Perception on Sustainability
for reference). In the current world, consumers are increasingly wary of sustainability claims, uncertain
about who and what to trust (see interview transcription and the previous section on Consumer
Awareness and Perception on Sustainability for reference). Bob Hermans highlights that greenwashing
remains a challenge to overcome (Hermans, 2023; Kantar, 2023b, p. 19). He acknowledges that
customers feel inundated with sustainability claims from every corner. These claims are increasingly
being used indiscriminately: carelessly and without proper justification. As a company, more caution
must be exercised around the utilisation of such “green” and “sustainable” terms and claims. Brands
have yet to find the right balance to ensure their stated actions align with their actual implemented
actions and carry the appropriate connotation (Hermans, 2023).

Nespresso held a score of 84 in 2023. The AAA sustainability program, launched by Nespresso, has not
even been taken into account, when it comes to Nespresso’s B Corp score of 84 (Hermans, 2023). But
it reflects a piece of Nestlé’s DNA which has always been a rooted part of the company: Sustainability.
The B Corp certification is the next level in terms of environmental responsibility, in M. Hermans’ eyes.
If a brand wishes to have a sustainable impact, consumer perception is a substantial factor which must
be kept in mind. Understanding how consumers will perceive the impact is a challenge. However, while
simultaneously providing reassurance through explanations, the B Corp certification may improve
consumer perception on environmental considerations (Hermans, 2023).

Launched with the collaborative efforts of Nestlé, Nespresso, JDE and Fost Plus, the Blue Bag initiative
offers recycling potential, lower packaging waste generation and a lower environmental impact (see
literature review, Environmental Impact of Capsule Packaging section) (Thoden van Velzen et al., 2023;
Fost Plus, 2022; External Survey, 2024). A new survey externally conducted in 2024 shows that 80% of
Belgian consumers are aware that coffee capsules can be disposed of in the blue PMD bag. Out of
those 80%, 61% always do it. The end goal of this mission is to give capsules a second life, and why not
even more (External survey, 2024).

Please note that the EU regulation on packaging recycling is very strict for Belgium. Not any capsule
may be recycled in the blue bag or composted (European Commission, 2022). Therefore,
compostability claims may not be used although the capsule material itself may be compostable, the
facilities or regulations don’t allow for it (Gomez, 2023; European Commission, 2022; Fost Plus, 2024d).
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To effectively assess the environmental impact of the in-home coffee consumption evolution in
Belgium between 2019 and 2023 and address the corresponding research question, five hypotheses
were developed.

Research Question: “How has the shift in Coffee (Capsule) Consumption Patterns in Belgian
Households impacted the Environment? A comparative analysis from 2019 to 2023.”

The environmental impact of the Belgian in-home consumption of coffee is worse as its consumption
increased during 2019 and 2023.

The scientific literature as well as conducted interviews and surveys reveal that many factors come
into play when determining the environmental impact of in-home coffee consumption. The sales
evolution, the potential evolution of the coffee format consumed, the potential change in the coffee
preparation method used, the change in type of coffee consumed, change in cup size and a potential
change in behaviour and in implemented actions throughout the supply chain must be taken into
account (on farm-level, on consumer-level and on end-of-life level for example).

What can be established is that Belgian coffee consumers are rather spending more on coffee (Nestlé
Belgilux, 2022b; (CBI, 2021a; ECF, 2023). ). Their volume of coffee consumed remains relatively stable
(Nestlé Belgilux, 2022c; (ECF, 2023). Consumption saw an increase not in terms of volume but rather
in terms of value.

Throughout the change in total value, shifts in chosen coffee formats and coffee preparation methods
have taken place. A vast increase in single-serve coffee consumption has been established as well as
of soluble coffee, followed by a slight increase of whole beans consumed (ECF, 2023; Statista, n.d.;
Nestlé Belgilux, 2022c). Although various scientific studies touch upon the single-serve capsule market
growth, soluble coffee has received less light.

Please note that scientific research has called out instant coffee to be the least GHG emitting coffee
preparation method. Also keep in mind that capsules make less use of coffee and water (Thoden van
Velzen et al., 2023; Quantis, 2019; Marty et al., 2023). The environmental impact is largely influenced
by the quantity of coffee content, water and energy ultimately consumed, as the cultivation stage is
said to emit more than 50% of the GHG emitted by the coffee life cycle, followed by the use phase
emitting not less than 30% (Brommer et al., 2011; Quantis, 2019, Gréze, 2023). As mentioned earlier,
coffee capsules require less coffee compared to other methods of coffee preparation to prepare one
cup of coffee, reducing its environmental impact, although convenience plays a role (Thoden van
Velzen et al., 2023; Quantis, 2019; Marty at al., 2023).

The type of coffee, whether it be conventional coffee, specialty coffee or certified coffee, plays a role
in the environmental impact it generates. Although the Belgian coffee market is saturated, a particular
demand for specialty coffee and single-serve coffee has been identified (CBI, 2021a; CBI, 2021b; CBI,
2024). Consumption of certified coffee is on the rise as well (Agguirre et al., 2024; Noponen et al.,
2012).
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Increasing consumer awareness regarding their social and environmental impacts align with identified
trends on the Belgian in-home coffee market. The latter indicate a shift towards more environmentally
responsible consumption patterns. Although Belgian coffee consumers are increasingly price sensitive,
they are willing to pay more for sustainable and certified coffee as they align better with their values
(Statista, n.d.; CBI, 2024; Mordor Intelligence, 2024; Fuller & Grebitus, 2023; CBI, 2021a; CBI, 2024).

The behaviour of all third parties is witnessing an improved sustainable evolution. Consumers are
demonstrating higher expectations for sustainable coffee, displaying greater knowledge and interest
in coffee traceability and ethical sourcing (Statista, n.d.; CBI, 2024). Companies on the other hand are
actively investing in sustainable practices, such as certifying their coffee, while acknowledging the
significance of consumer awareness amidst a backdrop of trust challenges and concerns regarding
greenwashing (European Commission, 2020; Panhuysen & de Vries, 2023; Terlau & Hirsch, 2015;
Hermans, 2023; Tebini, 2023; session 1). Additionally, companies are dedicating resources to
innovation, developing sustainable alternatives for capsule packaging, establishing partnerships to
facilitate proper disposal systems, and launching initiatives to raise consumer awareness, spread
information, and incentivise sustainable behaviours (Hermans, 2023; Raabe et al., 2022; Norman,
2023; Pinto et al., 2024; Baranwal et al., 2022; Reuters, 2022; Mohan, 2023; Lomartire et al., 2022; AP
News, 2022).

In conclusion, the hypothesis that the environmental impact of in-home coffee consumption is
worsening due to increased consumption cannot be definitively affirmed or denied. Although the
volume of consumption remained stable between 2019 and 2023, the scenario is more complex.
Factors such as the shift in coffee preparation methods and formats, inflation, evolving market trends,
and changing behaviours of brands, consumers and third parties contribute to this complexity.
Therefore, determining the environmental impact requires a holistic approach, considering all facets
of the coffee life cycle and the various factors that come into play, where providing a straightforward
answer proves to be challenging.

The gap between the perceived environmental impact and the actual environmental impact of
coffee consumption in Belgium is smaller compared to 2019 due to increased awareness and
education efforts.

As stated in the practical review, lack of knowledge, awareness and accountability act as barriers to
this sustainable positive change forwards (Kantar, 2023b). The good news is that consumers have been
identified as more demanding, knowledgeable and aware (Statista, n.d.; CBI, 2024; CBI, 2021c; Fuller
& Grebitus, 2023; Tebini, 2023, session 1). Communication is evolving (Tebini, 2023, session 1). Indeed,
interest in ethical coffee, transparency and coffee traceability is on the rise (Statista, n.d.; CBI, 2024).
Demand for certified coffee, shown to produce less Co2 emissions during its life cycle, is increasing
(Agguirre et al., 2024; Noponen et al., 2012). Consumers are increasingly concerned surrounding
environmental issues and it is said to impact their preferences (European Commission, 2020;
Panhuysen & de Vries, 2023; CBI, 2024; Mordor Intelligence, 2024). Consumers are awaiting action
from companies (Dynata, 2020).
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Sustainability issues have been said to be top of mind for Belgian coffee consumers (Kantar, 2023b, p.
18). Conviction regarding the importance of sustainability is increasing. A study found that greater
conviction allows to reduce the gap between actions and intentions (Solomon et al., 2017).

However, while the gap between action and intention relating to ethical and sustainable consumption
is reducing, there is still a gap between what the market reflects and what is really occurring, or what
consumers believe the environmental impact to be and what it really is (Lee & Bateman, 2021). The
proportion of concerned Belgian consumers is much higher than the proportion actually taking action.
One reason for this can be that surveys do not always have the ability to fully provide reality-reflective
actions at all times, but rather intentions or desired actions (Lee & Bateman, 2021). Please note that
more certified coffee was produced than it was sold. The literature review shares that 74% of the
produced certified coffee between 2020 and 2022 was sold as conventional coffee due to lack of
demand, generating profit loss (Panhuysen & de Vries, 2023). Is this due to the action-intention gap?
Many factors come into play. One of them being price which remains the most important purchasing
factor for consumers. Sustainability has however been identified as gaining importance as a purchasing
attribute among Belgian coffee consumers (Lee & Bateman, 2021).

To further reduce the knowledge, awareness and accountability barriers, the practical review
introduces activation interventions, innovation and fun as having the weight and power to impact
consumer behaviour (Solomon et al.,, 2017; Lan, 2013).

The trust crisis which is present between brands and consumers, aside a feeling of information
overload generate uncertainty within consumers, allowing for a gap between trusting what they read
and see and believing it, impacting perception (Tebini, 2023, session 1; Kantar, 2023b, p. 19; Terlau &
Hirsch, 2015). Indeed, as an interview reflects, consumer perception highly impacts consumer
behaviour. It's about generating awareness in a manner that reassures the consumer, while staying
true to a brand’s core values to generate sustainable change (Hermans, 2023).

The actual environmental impact follows the same positive trend as the consumer awareness, interest
and demand. A survey on Belgian coffee consumers indeed shows an increased consumption of
sustainable and quality coffee while cutting back on overall consumption (Dynata, 2020). More
sustainable consumption leads to less Co2 emissions and thus an improved life cycle assessment score
for the coffee on an environmental standpoint. However, global coffee consumption is expected to
rise globally by 50% in 2050 (Greze, 2023). Certified coffee, on the rise, produces less Co2 emissions
than conventional coffee does. Instant coffee, the coffee preparation method which has been
determined to be emitting the least Co2 emissions, together with capsules which seem to be doing
better in many instances throughout the LCA compared to drip filter coffee for example, have
experienced a compound annual growth rate of 1.1% and 1.6% respectively, compared to a decline in
CAGR of 1.4% for roast and ground coffee, which incorporate the second least emitting coffee
preparation formats such as manual pour over filter coffee methods and the French Press (Nowell,
2023; Humbert et al., 2009; Marty et al., 2023; Phrommarat, 2019; Hicks, 2017; Pinto et al., 2024;
Quantis, 2019). Recycled capsules lead to a lower environmental impact, up to 50% less Co2 emissions,
as well, whether it be thanks to their production phase or end-of-life phase (Quantis, 2019).
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Each coffee preparation method generates its own unique environmental impact, with coffee
capsules generating a better environmental impact compared to 2019 due to substitute packaging
and improved disposal options in Belgium.

Scientific literature review affirms that the method of coffee preparation used impacts the
environmental impact of the coffee consumed greatly. The choice of coffee preparation method falls
under the use phase of the coffee life cycle. Research established that the cultivation phase is the most
greenhouse gas emitting phase, followed by the consumer preparation and use phase (Quantis, 2019;
Brommer et al., 2011; Greze, 2023; Nestlé, 2021). Quantis (2019) quantifies the Co2 emissions of both
stages at 40% and 35% respectively. Other sources attribute a percentage of above 55% of emissions
to the cultivation stage (Brommer et al., 2011; Greze, 2023).

The environmental impact of the use phase greatly depends on consumer behaviour. The coffee
content used as well as the water utilisation and energy consumption as the factors which affect its
detrimental environmental impact the most (Thoden van Velzen et al., 2023; Quantis, 2019; Marty et
al., 2023). A machine’s efficiency, programming, water-heating technology and leaving it on or turning
it off take up energy required for the preparation of coffee which must be kept into account as well
(Marty et al., 2023).

As mentioned in the hypothesis above, the preparation method for instant coffee has unequivocally
been identified as the most environmentally favourable out of all coffee preparation methods
(Humbert et al., 2009; Nowell, 2023; Marty et al., 2023). The manual pour over filter coffee methods
and the French Press are next (Phrommarat, 2019; Brommer et al., 2011; Marinello et al., 2021). The
automatic espresso machine was identified as the worst environmentally-performing option (Cibelli et
al., 2021). When it comes down to the electric drip filter coffee machine and the single-serve coffee
machine, more factors and perspectives come into play. Scientific research suggests that electric drip
filter machines perform better environmentally-wise, as more energy is consumed by capsule
machines and as plastic and aluminium packaging represents a burden for the planet (Brommer et al.,
2011; Marinello et al., 2021). Marty et al. (2023) does note that convenience of single-serve coffee
capsules can lead to overuse, increasing its environmental impact. However, innovations in capsule
materials and developed recycling disposal systems are generating a revision of this statement,
allowing for a lower environmental footprint. Identified authors in the literature review, in turn, share
the belief that single-serve coffee capsules generate less Co2 emissions than filtered drip coffee
(Chayer & Kicak, 2015; Hicks, 2017; Pinto et al., 2024; Norman, 2023). Capsule packaging material
substitutes and improved disposal and recycling systems, machine efficiency and a lower amount of
coffee content required per cup lead to this statement. Research has highlighted that around 20% less
coffee is used to make one cup of coffee with a capsule as well as around 50% less water (ECF, 2022;
Nowell, 2023; Hicks, 2017; Humbert et al., 2009; Pinto et al., 2024; Chayer & Kicak, 2015). Drip-filter
coffee is said to generate more coffee spilling, to consume more energy during dripping and to
generate more coffee waste (Chayer & Kicak, 2015). Additionally, although packaging waste is very
detrimental to the environment, its disposal only represents 2% of coffee’s total life cycle carbon
footprint (Quantis, 2019; Cibelli et al., 2021). The lower coffee content used and lower amount of
energy utilised with the single-serve preparation method are said to outweigh the packaging waste’s
impact in terms of GHG emissions generated (Chayer & Kicak, 2015).
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Advancements in Belgium are present in terms of coffee capsules material substitutes and recycling
and disposal systems which has generated a reduction in the in-home coffee market’s
environmental-impact

Scientific research has identified a substantial decrease in Co2 emissions when substituting capsule
packaging materials and when disposing of capsules through sorting, recycling, biodegradation or
composting, instead of incineration, landfills, exports or littering (ECF, 2022; Nowell, 2023; Hicks, 2017;
Humbert et al., 2009; Pinto et al., 2024; Chayer & Kicak, 2015; European Commission, 2024).

Scientific research has established that an increasing number of companies are turning towards the
production of bioplastics and compostable materials (Kooduvalli et al., 2020). This has been identified
on the belgian market as well, as an increasing number of companies offer compostable capsules as
part of their product portfolio (Or Coffee Roasters, n.d.; Masalto, 2024; Koffie Kan, 2024; de
Koffiejongens, 2022; Charles Liégeois, n.d.-d; Lavazza, 2022). The environmental concern is growing,
triggering sustainability initiatives (European Commission, 2020; Nab & Maslin, 2020).

Recycling rates for aluminium and tin have been identified as experiencing a substantial increase. They
are shown to produce less Co2 emissions than virgin aluminium (Koons, 2018a). The recycling of
aluminium is expected to double by 2050 (Raabe et al., 2022). Tinplate offers the same advantage as
it is made from scraps and not from scratch (Pinto et al., 2024). Aluminium production from scraps is
increasing and aluminium production from scratch is experiencing a decline (Raabe et al., 2022).

Biopolymers, deriving from natural resources, such as the newly-introduced Migros coffee balls made
up of seaweed or the newly-introduced the Nespresso paper-pulp capsules, present much potential
for an improved environmental impact, opening the doors to biodegradability and compostability
(Norman, 2023; Baranwal et al., 2022; Reuters, 2022; Mohan, 2023; Lomartire et al., 2022; AP News,
2022). However, scientific literature suggests that Belgium has strictly regulated disposal and
composting regulations in place (European Commission, 2024; European Commission, 2022; Fost Plus,
2024d). This makes it more challenging for companies to bring these products to market as strict
conditions and standards must be met. Furthermore, light has been shed on the lack of regulation on
compostability labels which may only reflect a minimal amount of bioplastics in the packaging.
Furthermore, as compostable and biodegradable capsules are not allowed in the blue PMD bag in
Belgium, this makes it difficult for consumers to reuse and recycle. Reducing, reusing and recycling
have been highlighted to represent the core of the Green Deal, the circular economy action plan and
the EU plastics strategy (Fost Plus, 2024d; European Commission, 2022).

Please note that, with non-biodegradable bioplastics, conventional plastics and aluminium capsules
allowed in the blue PMD bag since a little more than a year, thanks to improvements in recycling
infrastructure, less capsules now end up incinerated and in landfills and more capsules end up recycled
and reused for new capsules (Fost Plus, 2022). Please note that the Fost Plus capsules recycling
initiative in Belgium is yielding results. 61% of coffee capsule consumers now dispose of their capsules
in the blue PMD bag, with awareness which attained 80% (External survey, 2024). The sorting facility
is delivering on its aim to increase plastic recycling from 12% in 2021 to at least 75% in the coming
years (Fost Plus, 2024b).
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Although not all types of capsule materials are allowed in the blue PMD bag, biodegradable and
compostable plastics in this case, the environmental impact of the packaging stage of the coffee life
cycle, representing around 2% of the total GHG emitted during the coffee life cycle, has witnessed an
improvement compared to 2019 as recycling rates have soared and regulations and concern and
awareness are increasing (Fost Plus, n.d.; Fost Plus, 2024a; Quantis, 2019; Cibelli et al., 2021; CBI, 2024;
Mordor Intelligence, 2024; Martins et al., 2022). Innovations in substitute materials, more favourable
for the environment as seen above, are on the rise as well. Furthermore, a conducted interview
establishes that campaigns are now used as a means to educate on sustainable practices and to
generate higher and improved awareness (Hermans, 2023). All of the above offers a favourable answer
to the fourth hypothesis, claiming that the changes in coffee capsules material substitutes and
recycling and disposal systems in the last four years have generated a reduction in the in-home coffee
market’s environmental-impact.

The use of sustainability labels has increased on the Belgian in-home coffee market and has
generated more sustainable purchasing decisions among consumers and less detrimental
consumption to the environment

Literature has established that certifications are increasingly being sought out, as consumer demand
for ethical and sustainable coffee grows (CBI, 2021c). The voluntary sustainability standards,
encompassing sustainability certifications, have allowed for greater transparency and traceability
along the supply chain (Majer et al., 2022; Martins et al., 2022). They have generated an increase in
certified coffee and have influenced policy-making (Panhuysen & de Vries, 2023; Martins et al., 2022).

Research regarding the addressed standards, in other words sustainability certifications, lead to a
better environmental impact and lower GHG emissions throughout the life cycle (Agguirre et al., 2024,
Nab & Maslin, 2020). The difference in transport modes used, the water and energy efficiency, the
amount of agrochemicals and packaging used and the type of energy result in this difference (Nab &
Maslin, 2020). To give an example, during cherry picking alone, research shows that conventional
coffee generates more Co2 emissions than certified coffee (Noponen et al., 2012).

Sustainability certifications such as the Rainforest alliance, the Fair Trade certification and the Organic
certification to name a few, generate a higher socio-economic status as well as positively impacting
the environment (Dragusanu & Nunn, 2020; Agguirre et al., 2024). Conducted research seems to
suggest that farmers’ lives improved thanks to higher incomes and better living conditions. They allow
for a reduction in poverty as well as more inclusion (Lee & Bateman, 2021; Jena & Grote, 2022). An
external study conducted on Nespresso’s AAA practices, set up with the Rainforest Alliance, asserts
the certification did generate an improved economic output of 42%, social impact of 23% and
environmental impact of 52% (Quantis, 2019; Nespresso, n.d.).

Certain certifications require continuous verification and improvement to be maintained, allowing for
a more efficient impact (Hermans, 2023; Starbucks, n.d.). In addition, communication allows for an
increase in consumer engagement and awareness as well (Hermans, 2023).

As stated in the literature review labels are not always representative of reality. A case-in-point
example is the lack of minimum the number of bioplastics legally allowed in a bioplastic labelled
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material (European Commission, 2022). Furthermore, with the increased appeal for certifications
popularity comes an increase in concerns. On farm-level, research suggests that cultivators only see a
slight revenue improvement. To add on to this, research suggests that wealthier farmers benefit more
from such certification schemes than less fortunate cultivators (Jena & Grote, 2022; Dragusanu &
Nunn, 2020).

Consumer concern and awareness surrounding environmental impact and interest for certified coffee
is increasing (CBI, 2024; Mordor Intelligence, 2024). Although consumers are increasingly price-
sensitive, sustainability is an increasingly important purchasing factor. Indeed, consumers consume
less in quantity and are increasingly choosing to consume more sustainable products (Kantar, 2023b,
p. 17). Furthermore, the number of certified coffees consumed is increasing (Panhuysen & de Vries,
2023). The presence of Fair Trade and organic coffees is expanding on the Belgian market (Fairtrade
Belgium, 2021; Lee & Bateman, 2021). The certified coffee portfolio on the Belgian retail market is
expanding as well, as established above. This leads consumers to increasingly choosing sustainable
coffees over conventional ones. However, amid a brewing trust crisis, a risk of information overload
and wary consumers must be kept in mind (Tebini, 2023, session 1; Kantar, 2023b, p. 19; Terlau &
Hirsch, 2015).

All'in all, aside from the growing presence of sustainability labels, an increase in consumer interest for
sustainability coffee and an increase in awareness regarding sustainability concerns are present,
positively influencing Belgian consumer purchasing behaviours.
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The first barrier identified in the frame of this dissertation is the time gap between the collected
primary qualitative data, conducted during the linked internship, and the scientific literature research
and dissertation composition. The interviews bake back to mid 2023. This required planning a year in
advance and substantial prior reflexion, and conducting interviews prior to writing the literature
review, not hand in hand. However, contact was established between the interviewees more recently
to affirm that the insights remain relevant.

This dissertation’s title presents a large playing field, making it challenging to revert back to the core
thread while researching and analysing. The scope of the analysis starts broadly, while focussing on
sustainability. However, this makes it all the more interesting, offering a wider net of knowledge which
has been incorporated in the dissertation. This does bring added depth during the lecture and leads to
more attention required during reflection.

This dissertation presented a few barriers. Firstly, contradictory research made it difficult to arrive at
a cohesive conclusion. More precisely, certain literature pieces named the single-serve coffee
preparation method to be less harmful to the environment than the electric filtered drip coffee
machine and vice versa (Chayer & Kicak, 2015; Hicks, 2017; Pinto et al., 2024; Norman, 2023; Marty et
al., 2023; Brommer et al., 2011; Marinello et al., 2021). Same goes for the Moka pot using a stove and
the electric drip filtered coffee method (Phrommarat, 2019; Cibelli et al., 2021; Nowell, 2023).

Secondly, a lack of research regarding the newly-innovated paper coffee capsules present on the
Belgian coffee market, was identified in comparison to the other capsule materials researched. This
represented a barrier towards adding complete market research for the environmental impact of
capsule packaging materials (Nespresso, 2024; Mohan, 2023).

A lack of concrete environmental, social and economic results generated by sustainability
certifications. Research was found on the certifications themselves, by the organisms as well as by
scientific literature and surveys on consumer intentions and actions regarding sustainable coffee
(Agguirre et al., 2024; Majer et al., 2022; Jena & Grote, 2022; Kantar, 2023b). However, research on
actual change or repercussions on site of cultivation presented a barrier, to determine the actual
environmental impact generated by sustainability certifications.

Regarding the environmental footprint and the Co2 levels emitted, it was necessary to combine
findings of multiple reports to provide a complete picture as not all the data was to be found in one
cohesive report. This was the cafe for coffee preparation methods, where various reports were
juxtaposed as no one author compared all of the methods at once (Chayer & Kicak, 2015; Hicks, 2017,
Pinto et al., 2024; Norman, 2023; Marty et al., 2023; Brommer et al., 2011; Marinello et al., 2021;
(Phrommarat, 2019; Cibelli et al., 2021; Nowell, 2023). This opens the door towards data
incongruencies.

As the manual pour-over drip filter coffee method was identified as least environmentally harmful,
research was conducted in the most common manual pour-over drip filter coffee types available. The
V 60, the Aeropress and the Chemex came to light and are gaining attention (Santanatoglia et al., 2023;
Kushalappa, 2023; Konecny & Vassallo, 2024). However, scientific research is the impact of such
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manual pour-over methods, being the most environmentally friendly option. This acts as a barrier to
incorporating such added value to this dissertation.

Regulation surrounding sustainable solutions is present. However, regulation of such practices,
materials and labels is required. As reflected in the dissertation, accountability is essential to generate
change. Not only on consumer level, but also on company level and larger entity level to provide
efficiency. Accountability, impact, awareness, fulfilment and knowledge have been identified as
barriers to sustainable consumption in Belgium (Kantar, 2023b). The European Commission is
encouraged to implement regulations to provide action clarity, that are easy to follow, for all parties
combined (consumers but also companies) and that allow for the increased implementation of the
most sound environmental options. Biodegradable and compostable capsules come into mind
particularly (European Bioplastics, 2023)

In line with the increased regulations, efficient waste management solutions that allow for easy and
environmentally-wise disposal solutions of compostable and degradable capsules is recommended
(Thoden van Velzen et al., 2023). The European Commission named Reducing, Reusing and Recycling
as its three core values integrated within the Green deal, the circular economy action plan and the EU
plastics strategy (European Commission, 2022). This must set into all of the third party’s mindsets.
Efforts must be implemented in order to increase the recycling, biodegradation and composting of a
maximum of capsules. It is an issue to have biodegradable and compostable capsules, which reflect an
improved environmental footprint, but not be able to dispose of them properly, in turn generating an
increased environmental footprint.

To allow for this growth in accountability and action, ease and clarity are key, as mentioned above. To
make it easier for consumers to identify sustainable solutions and products, and develop their
knowledge, apps, scanning barcodes and external sustainability scales are recommended.

Companies putting in efforts to communicate and generate awareness is highly recommended. Brands
have the ability to capture attention. Where they choose to focus this attention on is up to them. As
determined in the scientific literature, consumers look up to their preferred brands, building loyalty
(Lee & Bateman, 2021). Of course, maintaining this loyalty and not generating negative perception
among consumers is essential (Hermans, 2023). Therefore, generating awareness must be done
carefully and wisely. Empowering communities, promoting circularity and opening the floor to
decarbonizing the value chain through clear actions is of the essence.

Raising awareness plays an essential role in the recommendations of this dissertation. It could
potentially bridge the action-intention gap which has been identified regarding sustainable coffee
demand, by generating a change in mindset which consumers are experiencing and that is acting as a
barrier towards action (Lee & Bateman, 2021; Kantar, 2023b). Increasing awareness is key to improving
the environmental impact of the Belgian in-home coffee market (Humbert et al., 2009) However, other
notions must be raised simultaneously to generate change, the latter being the feeling of impact and
fulfilment. An external survey conducted on Belgian coffee consumers concluded that around 70% feel
that they are not making much difference alone and also, that it is too late to make change happen.
Alongside impact and fulfilment comes accountability. Around 65% of Belgian consumers feel that it is
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not up to them but rather up to companies, governments and organisations to take action (Kantar,
2023b). For change to happen, people must have the drive to implement change. This is the same for
companies (Hermans, 2023). And for people to want to implement change, they must be aware,
knowledgeable and concerned, which is a trend that has been demonstrated to occur regarding
sustainability (CBI, 2024; Mordor Intelligence, 2024). For this, fun, activation interventions and
communication, as well as innovation have been recommended (Solomon et al., 2017; Lan, 2013).
Research states that individual choices matter and that environmental responsibility is shared (Marty
et al., 2023). This must be shouted from the rooftops to generate awareness, concern, interest and
action.

Raising awareness on the proper ways to improve efficiency during coffee preparation, making up the
use phase of the coffee life cycle, makes up a recommendation to generate mindfulness and improve
the environmental footprint that consumers generate during the use phase (Marty et al., 2023). The
use phase is responsible for at least 35% of the total Co2 emissions of the coffee life cycle (Brommer
et al., 2011; Gréze, 2023). Not all consumers are aware of this. Boiling only the necessary quantity of
water, using a precise amount of coffee per cup so as not to spill or looking out for the energy
consumed during preparation all have the potential to generate positive environmental impact
(Humbert et al., 2009). Using renewable energy during the use allows for a smaller environmental
footprint as well (Marinello et al., 2021). It is important to remember that water, coffee and energy
are finite. Consuming them responsibly is essential to limit the damage done to the environment.

An additional recommendation to shed light on the carbon labels on products, to further reduce the
environmental impact of coffee consumption and encourage more environmentally positive purchases
(Birkenberg et al.,, 2021). This study discusses introducing the carbon neutral label specifically.
However, a label indicating the Co2 emissions generated by that product, such as the energy efficiency
labels implemented in 2021, with the A-G scale, which already exists, would educate the consumer
and raise awareness and potentially increase more environmentally sound purchases leading to a
reduction in the environmental footprint (European Commission, 2021). This information provided by
an external organism has the potential to bridge the trust gap between clients and consumers. As
established in research analysis, consumers are unsure what to trust and are increasingly become wary
of certifications and claims (European Commission, 2020; Panhuysen & de Vries, 2023; Terlau & Hirsch,
2015; Hermans, 2023; Tebini, 2023; session 1). Its implementation must be seen as a priority. Indeed,
carbon labelling is currently being introduced on products in Europe. The carbon trust label is one
which has been identified (Carbon Trust, 2024).

Lastly, | recommend embracing the practice for holistic thinking. A call for holistic thinking is necessary
to grasp the environmental impact which an individual or a product generates. Often, many underlying
or external factors are ignored, affecting outcome.
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Conclusion

In conclusion, a call for holistic thinking is necessary to grasp the environmental impact which the
Belgian in-home coffee market is generating. Even more so when integrating an evolution over the
span of four years. No clear consensus has been determined on the absolute impact which the coffee
market generates on the environment. However, clear trends have been identified. Please note that
market research shares the word “Sustainability” as being the most discussed critical topic on the web
when it comes to capsules, followed by “Price” and “Co2 Neutrality”. Within sustainability, “Waste”
followed by “Compostability” are receiving the most significant discussion. One simple answer is not
available for such a discussed topic.

Globalisation, the Coronavirus, the Ukraine war and macroeconomic tendencies all have a role to play
in the evolving Belgian in-home coffee consumption. Companies are experiencing increased pressure
to act in terms of sustainability as their products and services sold have a vast role to play in terms of
environmental impact. They are responding. Research has identified improved waste management
systems, revised capsule packaging materials, increased availability of certified coffee and increased
accountability and communication.

Regarding in-home coffee consumption, while the coffee volume has been relatively stable in Belgium,
consumers have been changing the way in which they consume coffee, generating a shift in higher
value coffee such as coffee capsules. Consumers have been noticed to develop a preference for quality
over quantity. Higher value formats are suggested to use a lower amount of coffee content, water and
energy favourably impacting total Co2 emissions and thus generating a lower environmental impact.
The cultivation phase of coffee is shown to generate more than half of its total Co2 emissions, followed
by the use phase at around 35%.

An increasing number of capsules now generate a lower environmental impact in terms of Co2
emissions, biodegradable and compostable capsules. Sustainable solutions are increasingly being
looked into, whether it be by companies or researchers. In addition, improved recycling systems have
emerged since 2019 as well, allowing for more recycling of conventional capsules.

The gap between perceived and actual environmental impact is following a favourable trend, as
consumers are demonstrating increased awareness, knowledge and concern for the environment. An
increasing number of certified coffees is being consumed. Although consumers are increasingly price
sensitive, Belgian consumers are increasingly looking for coffee traceability and transparency, with
demand for ethically-sourced, certified, quality coffee and soluble coffee, all aligned with a lower
environmental footprint, on the rise.

Although consumer trust in company communications is being put to the test, an increasing number
of coffees accompanied by sustainability labels has been established. These certifications, with the aim
to improve coffee traceability and transparency, may help in resolving these issues. As can increased
accountability which has been identified as a barrier to improving the environmental impact.

With these advancements, barriers towards sustainable consumption within the in-home coffee
market have been identified as well. Additional regulation, education, awareness and accountability is
required. Lack of research on a concrete action plan reflects the weight of this challenge.
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