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ABSTRACT

The article analyses the cultural, social and economic significance of coffee and assesses the potential of
coffee waste as a resource within the circular economy. The aim of the study is to demonstrate the mul-
tidimensional role of coffee in the contemporary world and to show that waste generated throughout
the coffee production and consumption chain can become an important element in the transition to-
ward more sustainable models of production and consumption. The study is theoretical in nature and is
based on an analysis of current scientific literature, industry reports and institutional data concerning
the coffee sector, the circular economy and the socio-cultural determinants of consumption. The analy-
sis indicates that coffee waste represents a significant source of biomass with a high potential for appli-
cation in sectors such as energy, agriculture, food, cosmetics and textiles, while also generating a new
economic value. At the same time, the article highlights the importance of social and cultural factors,
including consumer awareness, the narrative surrounding waste-derived products and the role of local
initiatives in the effective implementation of circular solutions. To summarise, coffee waste can cease to
be perceived as a problem and instead become a valuable raw material within the circular economy,
supporting the integration of economic, social, and environmental goals. In the long term, incorporating
coffee waste into the circular systems is not limited to waste reduction, but can actively contribute to
resource regeneration by preserving material value for as long as possible and creating new value
through reuse.
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Introduction

Coffee is a plant-based raw material and one of
the most popular beverages in the world, which
has been appreciated for centuries for its
unique taste, aroma, and stimulating properties
(Wit-Kossowska, 2021, pp. 7-8). We drink it on
the go, at breakfast, in our favourite cafés, as
well as at work or school. Coffee is more than a
morning ritual or a companion at meetings—it
is the foundation of a multi-billion-dollar indus-
try that plays a key role in the global economy
(The Global Rise of Coffee:..., 2024). In terms of
trade value, coffee is second only to crude oil,
making it one of the most important global
commodities (Andrzejuk, 2016, p. 105). Coffee
is one of the most widely used legal stimulants
consumed by humanity. An average of 2.25
billion cups of coffee are drunk annually
(Gantz, 2025). There are over 120 species of
coffee in the world, but the most important for
the economy are Coffea Arabica, commonly
known as Arabica, the most widely produced
and purchased coffee species in the world, and
Caffea Canephora, otherwise known as Ro-
busta, which has a more bitter and tart taste
and also contains more caffeine (Coffee Plants
of the World, n.d). Finland has the highest per
capita coffee consumption in the world (12 kg
of beans per year) (Coffee Consumption by
Country, 2026). The average Finn drinks al-
most four cups of coffee a day. In Finland, cof-
fee is so popular that employees are legally
entitled to two 10-minute coffee breaks (Sire-
gar, 2024). The popularity of coffee in Scandi-
navian countries is attributed to the weather
conditions in Northern Europe. Due to a lack of
sunshine, the inhabitants of Northern Europe
need an additional source of energy. By com-
parison, Poles consume about 3 kilograms of

coffee per year, which is eight times more than
10 years ago (Kawa w liczbach - czyli gars¢
statystyk, 2022). However, coffee consumption
is not a purely economic phenomenon, nor is it
merely a result of the production process. It has
its roots in culture, as culture—through its val-
ue system—influences and shapes consumer
behaviour. At the same time, drinking coffee
has a distinct social dimension. From the be-
ginning of time, coffee has been accompanied
by conversation and relationship building, and
the development of coffeehouses has made
them places for meetings, exchanges, and dis-
cussions. In this sense, coffee functions as a
daily communal ritual, embedded in social
practices (Olejniczuk-Merta, 2024).

The article is of a review and conceptual na-
ture and is based on an analysis of current sci-
entific literature and industry reports concern-
ing the coffee sector, the circular economy, and
the social and cultural determinants of coffee
consumption. The originality of the study lies in
the integration of a socio-cultural perspective
with an analysis of the potential of coffee waste
in the circular economy, with particular em-
phasis on coffee waste as a component of the
widespread transformation of the economy.
The aim of the article is to present the multi-
faceted, i.e., economic, social, and cultural sig-
nificance of coffee and to present coffee waste
as a strategic resource supporting the devel-
opment of the circular economy. The thesis is
that integrating the socio-cultural significance
of coffee with circular economy solutions ena-
bles the use of coffee waste as a raw material
and a component of transformation in sustain-
able production and consumption models. The
article consists of several parts. The introduc-
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tion presents the history of coffee and its
spread across different continents, as well as
the ways it is brewed and consumed in differ-
ent countries and cultures. Coffee is then pre-
sented as an element of lifestyle and pop cul-
ture, with a discussion of its social functions
and meanings. The key part of the article is

devoted to the analysis of coffee waste as a new
resource from the perspective of the circular
economy and the social and cultural signifi-
cance of its reuse in the economy. The article
concludes with a summary of the main conclu-
sions, limitations of the study, and possible
directions for further research.

The origins of coffee and its cultural journey around the world

Central and East Africa, specifically the region
known as Kaffa in the Abyssinian Highlands
and the Somali Peninsula, is considered to be
the place of coffee origin. Coffee berries have
been harvested since the first millennium BC
and the first plantations were established in
575 AD (Sekuta, 2016, p. 2). There are many
legends associated with its discovery. The most
famous one says that coffee was discovered by
a shepherd who noticed a change in the behav-
iour of his goat, which was livelier after eating
the fruit of a bush that was unknown to him at
the time. Another legend recounts the story of
Omar, who got lost in the desert and came
across a coffee plant. He decided to try its fruit,
but it turned out to be bitter. He threw it into
boiling water, which resulted in a dark, bitter
drink that revived him and gave him the
strength to return to civilisation (Wit-Kosso-
wska, 2021, pp. 11-12).

Initially, coffee beans were treated as medi-
cine, helping to combat headaches and drowsi-
ness (Wit-Kossowska, 2021, p. 27). Before cof-
fee was brewed, it was first smelled, and if that
did not have the desired effect, it was chewed.
Later, coffee was consumed, but it was not
treated as a beverage. If it was made into a de-
coction, it was consumed cold. Thanks to nu-
merous contacts with Ethiopia, Arabs came into
contact with coffee and began cultivating this

plant in the 6th century in what is now Yemen
(Wit-Kossowska, pp. 28-29). Tha-nks to its nu-
tritional and stimulating properties, coffee
quickly gained popularity and became an alter-
native to alcohol, which was forbidden in the
Islamic world, and was often referred to as “the
wine of Islam.” Yemen benefited greatly from
coffee at the beginning of the 18th century,
with the country's main income coming from
coffee exports. The tradition of roasting coffee
beans originated in Yemen, and the name of the
port of Mocha, from which the beans began
their journey around the world, was for a long
time synonymous with the word coffee. Yemeni
coffee had a distinct chocolate flavour. In mod-
ern times, Mocha is coffee with chocolate syrup
or sprinkled with chocolate.

Coffee is not only characterised by its taste
and stimulating properties. It is deeply rooted
in certain religions and cultures. In Ethiopia,
where it originates, it is the national drink,
consumed every day, and its brewing is a
spiritual ritual that can last up to several hours.
An invitation to a coffee-brewing ceremony is a
sign of friendship, demonstrating the host's
trust and respect for the guest. Ethiopians
believe that drinking coffee deepens spiritual
transformation. Similarly, the people of Senegal
attribute spiritual significance to coffee, called
Cafe Touba, which is made with cloves and
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Guinea pepper. For the people of Senegal,
coffee is a symbol of identity and belonging to
their African roots (Gnahouré, 2024). In turn, in
2013, the Arabic ritual of brewing and drinking
coffee was added to the UNESCO list of
intangible cultural heritage, followed by the
Turkish ritual in 2015 (Turkish coffee culture
and tradition, n.d.). Arabic coffee is brewed
without sugar, but with cardamom or saffron
and rose water. In Turkey, coffee is served with
a large amount of sugar and is often treated as
a dessert. In this country, women specialise in
coffee preparation. It was on the basis of the
taste of the prepared brew that a potential
husband-to-be assessed a woman's cooking
skills as a future housewife. Women also “test”
their prospective husbands by adding salt and
pepper to the coffee. If the chosen one does not
grimace when drinking such an elixir to the
end, it means that he is worthy of her love. In
Arab countries, however, coffee is prepared by
men, mainly the host or his eldest son. In
Turkey, coffee is not stirred after being poured
into a cup, because the grounds that remain at
the bottom are used for fortune telling, called
tasseomancy. Fortune telling from
grounds is quite complicated (Boyer, 2020).
Coffee arrived in Europe in 1615 thanks to
Venetian merchants (Historia kawy. Skqd
pochodzi kawa..., 2021). However, it did not
immediately win over Europeans, due to its
Muslim origins. We owe the popularity of cof-
fee on the European continent to Pope Clement
VIII, who was asked by his courtiers to weigh in
on the matter and decided to try the drink. Af-
ter tasting the drink, the Pope declared that
coffee was too good to be consumed only by
infidels, so he decided to “baptise” the coffee
beans. In this way, by the end of the 18th cen-
tury, coffee had dominated the whole of Eu-
rope. Poland did not remain indifferent to the

coffee

trend of opening coffee shops. King Jan III
Sobieski complained in letters to his wife Mary-
sienika that the coffee brought to him from Con-
stantinople was not of the best quality, most
likely arriving in Poland from Moldova in the
17th century. At that time, coffee was consid-
ered a harmful, unpalatable drink that caused
insomnia. Over time, Poles became convinced
of the benefits of coffee. This was due to maga-
zines such as Patriota Polski, Monitor and the
belief that it was good for the digestive system.
A book published in 1796 by Father Tadeusz
Krusinski, entitled Opisanie sposobu nalezytego
zazywania kawy tureckiej (eng. Description of
the proper way to consume Turkish coffee), con-
tributed to the popularity of coffee in our coun-
try. The comedy “Kawa” (Coffee) by Adam
Kazimierz Czartoryski also contributed to the
popularisation of this drink. At first, coffee in
our country was drunk without any additives.
Over time, strong black coffee with the addition
of full cream became popular among foreign-
ers, known as Polish coffee, and even rivalled
our bread in popularity. Weak coffee was often
called “German.” However, coffee remained a
drink for the upper classes, so our compatriots
who could not afford it often resorted to grain
coffee. The first factory producing it was estab-
lished in 1818 in Wtoctawek. In the 19th centu-
ry, Polish noble manors employed specially
trained people, called kawiarki, to prepare cof-
fee. Adam Mickiewicz described this in his na-
tional epic Pan Tadeusz (Mickiewicz, 1834, p.
493). "There is no coffee like that in Poland in
any other country. In Poland, in a respectable
home, according to old custom, there is a sepa-
rate woman for making coffee. She is called a
kawiarka she brings the best quality beans from
the city or from nearby, and knows the secret
ways of brewing the drink, which has the black-
ness of coal, the transparency of amber, the
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aroma of mocha, and the thickness of honey. It is
well known what good cream is for coffee; it is
not difficult to find it in the countryside: because
in the morning, the coffee maker, having put the
teapots on, visits the dairies and herself lightly
scoops fresh cream into a separate pot for each
cup, to dress each of them in a separate coat
(...)"

Until the end of the 19th century, coffee was
sold raw and had to be roasted by the consum-
er. Changes in this area took place in 1882
thanks to Tadeusz Tarasiewicz, who was the
first in Poland to sell coffee roasted in his own
roastery. The beginnings were difficult due to
the increased amount of coffee, but consumers
were persuaded by this solution because in
exchange for a higher price, they received a
superior-quality product. As coffee became
increasingly popular, the demand for coffee
tableware grew. The oldest porcelain factory in
Cmieléw, established in 1790, was the first in
Poland to start producing coffee sets. During
World War II, Poles drank coffee made from
powdered chestnuts because real coffee was
unavailable. When someone managed to get
coffee, very often the only option was to roast it

in a frying pan, but unfortunately, it did not
taste as it should. However, the breakthrough
period for coffee in Poland was during the
communist era. Poles started work very early
in the morning, as required by the authorities,
so coffee first thing in the morning was an inte-
gral part of the day in many workplaces. In
Warsaw, a rule was introduced that work
should begin with a cup of coffee. Ground cof-
fee served in a glass with a basket became an
integral symbol of the Polish People's Republic.
However, today we know that coffee at that
time had little to do with real coffee. It was very
often mixed with grain coffee due to nation-
wide food shortages. During the People's Re-
public of Poland, many coffee clubs were estab-
lished in villages to distract Polish youth from
drinking beer in front of shops, but unfortu-
nately, they were not very popular and only
lasted a few years. Nowadays, coffee is even
more popular in Poland. Many Polish homes
have a modern coffee machine or coffee maker,
and in workplaces, a coffee machine is almost a
requirement. A packet of good coffee is also
always considered a good gift.

Coffee and cafeterias as a part of social lifestyle and pop culture across

the continents

In the early 16th century, coffee began to gain
in popularity in the countries of the Red Sea
basin, where the cult of coffee houses began as
places where the elite met. The craze for cafés
quickly spread to Europe. Cafés gave people
what the Internet gives them today: a place to
meet, talk to people, and exchange views. They
were a place for discussion, gossip, new ideas,
and political movements. People played bridge,
chess, and poker in cafés. They were also estab-

lishments where dancers, musicians, and poets
could be admired. The social dimension of cof-
fee drinking is also evident in the functioning of
cafés as spaces for building relationships and
strengthening social networks. Mruk (2024)
emphasises that these practices are fundamen-
tal to the quality of life of individuals. The pow-
er of café meetings was so strong that in 1524,
they were ordered to be closed in Mecca be-
cause the rulers were afraid of what such de-
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bates might bring. The ulama feared that peo-
ple would turn away from their faith, as
mosqueattendance was declining. However,
this did not last long, and the new government
agreed to reopen them. In the 17th century,
there were already over 600 cafés in Istanbul.
Coffee became so popular that women, who
were not allowed to enter cafés at the time,
could legally demand an annulment of their
marriage if their husband did not provide them
with coffee (Wit-Kossowska, 2021, p. 129).

The first European coffee house was opened
in Venice in 1645. On December 29, 1720, one
of the most popular coffee houses in the world,
called Alla Venezia Trianfante, was established
in St. Mark's Square. Later, the locals shortened
the name to Florian, in honour of the owner,
Florian Francesconi, and the café is still in op-
eration today. It is one of the most famous and
expensive cafés in the world. Coffee houses
were also opened in Rome, but at first the cler-
gy did not allow them because they believed
that coffee, due to its black colour and stimulat-
ing effects, was the work of Satan. However,
they quickly changed their minds when they
discovered that its stimulating effects allowed
them to spend more time in prayer. Thus, in
1760, the famous Caffe Greco was established
as a meeting place for artists (Sekuta, 2016).
More cafés began to open in other European
countries. It is said that the French Revolution
began in the Café du Foy in Paris. It was there
that journalist Camille Desmoulins climbed
onto a café table and delivered his famous
speech, “To arms, citizens!”

(Hazan, 2014). In England, coffee became
popular in the academic town of Oxford, where
it was introduced in 1637 by a Greek man
named Nathaniel Conopius. It quickly gained
favour among the local students and lecturers.
Two years later, the first coffee shops began to

appear in London. The neutrality of the coffee
shop space made it possible to suspend social
divisions. Cafés were commonly referred to as
“penny universities,” meaning a university for a
small amount of money, in this case, the price
of coffee, because all you had to do to stay in a
café and participate in conversations was buy a
cup of coffee. Between 1600 and 1850, our con-
tinent experienced very cold winters, which led
to crop failures and food shortages. Coffee
warmed people up, made them feel full, and
lifted their spirits. Also, during the years of
economic development, when many people
started working in factories, the hot black drink
helped them cope with the lack of daylight and
fatigue. For many people, coffee was a kind of
“substitute” for alcohol, which had been con-
sumed in uncontrolled quantities for centuries.
With the invention of machines, it became dan-
gerous to operate them under the influence of
alcohol.

The opening of the first cafés in Poland
dates back to the beginning of the 18th century,
when they were called kafehauzy, a term later
replaced by cafés. In 1724, a courtier of King
Augustus II the Strong opened a café in Warsaw
near the Saxon Garden. Unfortunately, it quick-
ly went bankrupt because the residents of War-
saw were sceptical about the idea of drinking
coffee in public places. Another café that was
established in Poland was located in Gdansk.
Antoni Momber founded it at the beginning of
the 18th century near the Zabia Gate. It was
believed that the quality of the products offered
was second only to Parisian cafés. Unfortunate-
ly, after the war, nothing remained of the for-
mer café building (Sekuta, 2016). In 1882, the
residents of Warsaw had a choice of over a
hundred cafés. The most famous ones included
the café at Okuniowa and Honoratka (Kusiak &
Kacperski, 2013). Coffee arrived in Greater
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Poland thanks to Dutch settlers. In 1784, Jan
Geisler opened the first café in Poznan in his
house on Wroniecka Street. Geisler's café was
unrivalled until 1795, when more cafés were
established in the capital of Greater Poland. At
first, the main source of income for cafés was
not coffee, but confectionery, in which the
Swiss and French specialised. They were the
owners of the cafés that were opened one after
another in Poznan.

For Italians, drinking coffee is a very im-
portant ritual associated with certain customs.
They have a particular love for espresso, which
they drink every morning at a local café, usually
standing at the bar, as it helps them start the
day on the right note and is the more economi-
cal option. The Italians' adoration of espresso is
evidenced by the fact that there is a National
Espresso Institute, which has regulated the
amount of ground coffee and the extraction
time to obtain the perfect drink. According to
the Italians, this is 7 grams of ground coffee, 25
seconds of extraction, which gives 25 millilitres
of coffee (Espresso Italiano Certificato 2026,
2026). The most popular coffee with milk in
Italy is cappuccino. The father of this drink is
considered to be an Italian Capuchin monk who
asked for milk to be added to his coffee to re-
duce its acidity, producing a colour similar to
his robes. Another European country where
coffee is equally popular is France. The most
popular drink there is café au lait - coffee with
a large amount of hot milk. French cafés, espe-
cially in Paris, are meeting places for intellectu-
als, artists, and ordinary residents who spend
their time enjoying coffee and reading the
newspaper. In Vietnam, coffee with beaten egg
yolks and condensed milk is popular. It is
treated as a dessert and is perfect for the local
heat, as it gives you a lot of energy. In Finland,
coffee with cheese, called kaffeost, is popular. In

Scandinavia, raw eggs are often added to coffee
to reduce its bitter taste. In Indonesia, ginger is
added to coffee, but this is not the only thing
the country is famous for. It is home to the
most expensive and best coffee in the world -
Kopi Luwak. This coffee is made from beans
eaten by a small predatory mammal called the
civet. This animal only digests the fruit’s skin
and pulp, leaving the beans largely intact.
These undigested beans are collected, cleaned
and roasted in the standard way. For coffee
lovers, the undigested beans that the animal
excretes are valuable. Thanks to bacteria and
digestive enzymes, the bitterness and acidity of
the coffee disappear, leaving a mildness with a
sweet chocolate aftertaste and aroma. A
kilogram of these beans can cost up to PLN
2,000. Unfortunately, due to its popularity, the
conditions in which these animals are raised
are being questioned. Civets are often kept in
captivity and force-fed, raising serious ethical
concerns regarding the production of Kopi
Luwak (Stop civet coffee toursim. Travel...,
2026). Coffee has played a very important so-
cial and cultural role since its discovery. Its
consumption encourages informal meetings
and the exchange of ideas. It is often an integral
part of the workplace and can even be consid-
ered an integral part of work culture. Coffee is
used as an excuse for conversation and meet-
ings. Very important business decisions are
often made over a cup of coffee. The culture of
drinking coffee is very rich and diverse
(Kaschefi, 2023). For the French, there is no
breakfast without a large coffee with milk, Ital-
ians drink one “quick” espresso standing at the
bar and Austrians are famous for their love of
relaxing with a cup of this magical drink in at-
mospheric Viennese cafes, which compete with
each other in the selection of ingredients and
additives. Americans drink coffee on the street,
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at the office, at home, in the car, and during
meals. Germany and Switzerland were the first
countries to adopt the method of making coffee
at home. In Japan, coffee is often bought from
vending machines located on the streets. In
Central and Northern Europe, coffee is con-
sumed at the table, accompanied by various
pastries, but in Russia, it is drunk outside the
home because it is a symbol of social advance-
ment (Farah, 2023). For centuries, coffee has
been a source of strength for artists, helping
them work more efficiently. It is the unsung
hero in many TV series and films. In the TV
series Friends, the main characters have their
favourite coffee shop, Central Perk, where they
spend hours in practically every episode. The
series also begins and ends in this coffee shop,
a symbolic place that brings people together. In
The Sopranos, mafia boss Tony Soprano and his
associates often have to discuss business, and
as befits true Italians, they do so over a cup of
strong espresso, always in the same restaurant.
In the opening scene of the cult film Breakfast
at Tiffany's, Audrey Hepburn, is seen strolling
through the streets of New York, while eating
breakfast consisting of a croissant and coffee in
a paper cup. The heroine represents the coffee
society, which is a term for people who gath-
ered in fashionable cafes and restaurants in
New York, Paris, and London in the late 19th
century. Coffee also played a role in the presi-
dential election won by John Kennedy. While

Purposes and functions of coffee

One of the basic functions of coffee is its health
and stimulating properties. The effect of coffee
on our body has been analysed for centuries
(Pelczyniska & Bogdanski, 2019, p. 1). Initially,
it was believed to have a negative impact on

walking with his wife, he invited passers-by to
join them for a coffee break. This gesture was
recorded and used to show the presidential
candidate in a good light. This campaign was
called Coffee with Kennedys. Beyond politics,
many famous people have their own coffee
lines, including Leonardo DiCaprio, Hugh Jack-
man, Margaret Atwood, and Jackie Chan (Arm-
strong, 2025).

In addition to the cultural and social dimen-
sions discussed above, coffee culture also mani-
fests itself in the diversity of ingredients added
to the beverage. People have been adding
various ingredients to coffee. Apart from the
most popular ones, such as milk and sugar,
there are also less popular ones, which are
sometimes even controversial. A pinch of salt is
becoming an increasingly popular addition to
coffee. It has been proven that salt enhances
the flavour of coffee, reduces its bitterness, and
even brings out its natural sweetness. Salt also
acts as an electrolyte, and when combined with
caffeine, it gives a quick boost of energy.
Another unusual, but increasingly popular,
addition is butter. This coffee is called
bulletproof coffee. Although it originated in
Tibet, it has gained popularity thanks to
American nutritionist Dave Asprey. Bulletproof
coffee consists of coffee blended with butter
and coconut oil. It is believed to help burn fat,
improve brain function and concentration
(Goldman etal., 2023).

health by accelerating the heart rate and in-
creasing blood pressure. Today's research
points to the positive effects of coffee in many
chronic diseases, such as diabetes, cardiovascu-
lar and nervous system diseases, and obesity,
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as well as the positive effects of drinking coffee
in combating depression. Thanks to caffeine,
coffee has stimulating properties. Caffeine is
considered the most common psychostimulant.
By stimulating the central nervous system, it
helps increase concentration and reduce feel-
ings of fatigue. Coffee is believed to have a posi-
tive effect on diseases such as Alzheimer’s and
Parkinson’s (McLellan et al, 2016). Coffee
speeds up metabolism, which is recommended
when weight loss is necessary. According to
Chien (2024), caffeine can reduce appetite by 3
to 11% monthly. However, excessive caffeine
consumption can lead to addiction, have a toxic
effect on the body, lead to sleep disorders, in-
creased stress levels, fatigue, and digestive
problems such as heartburn or reflux (Kami-
mori et al, 2015). According to research by
American scientists, 400 mg per day can be
considered a healthy daily dose of caffeine
(Morris, 2020, p. 48), while pregnant women
are recommended to limit their caffeine intake
to 200 mg per day (Wierzejska, 2012). The le-
thal dose for humans is 100g.

Coffee waste as a new resource from the per-
spective of the circular economy

The cultural and social role of coffee, shaped
over centuries, is now linked to environmental
challenges. The scale of global coffee produc-
tion and consumption means that
portance cannot be separated from the issue of
the waste generated during its production and
its use within the circular economy.

In the 2023/2024 season, coffee production
amounted to 178.0 million 60-kilogram bags,
which corresponds to approximately 10.68
million tons of green coffee beans. During the
same period, global consumption amounted to
177.0 million bags (International Coffee Orga-
nization [ICO], 2024a). More than 86% of the

its im-

coffee cherry’s biomass becomes by-products
or waste along the value chain, resulting in a
global total of approximately 40.68 million tons
of by-products generated annually from coffee
processing, roasting, and consumption (ICO,
2023a). Coffee grounds account for the largest
share of this waste, with an estimated annual
production of 11.14 million tons of wet
grounds, corresponding to approximately 6.92
million tons of dry material after moisture
evaporation (ICO, 2023a). Brazil, Vietnam,
Indonesia, and Ethiopia belong to the group of
the largest producers, and the ten leading
coffee-producing countries jointly account for
approximately 88% of global production (ICO,
2023b). This concentration of production leads
to the creation of local areas with large
amounts of waste, which pose logistical and
environmental challenges. In turn, Europe,
North America, Asia, and Oceania are the
with  the  highest
consumption, leading to the accumulation of
huge amounts of waste, especially coffee
grounds, in these regions (ICO, 2023b).
According to the International Coffee Organiza-
tion (2024b), global coffee consumption has
grown at an average rate of 2.8% per year over
the last three decades. In turn, the global
increase in coffee consumption contributes to
an increase in waste, especially in developed
countries such as the United States, Germany,
and Japan (Kotianova et al., 2023). For example,
in the United Kingdom, approximately 500,000
tons of coffee grounds end up in landfills each
year (The Business Guide to.., 2024). Nestlé
generates 45,000 tons of coffee grounds
annually in Spain, and the Starbucks coffee
chain in the United States alone produces
approximately 90,000 tons of spent grounds
per year. The Canadian fast food chain Tim
Hortons, which sells around 2 billion cups of

continents coffee
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coffee annually, generates around 300,000 tons
of wet spent coffee grounds per year (Johnson
et al, 2022). Other coffee waste, such as used
disposable capsules, is also becoming a gro-
wing environmental problem - it is estimated
that up to 56 billion capsules become waste
each year, which amounts to approximately
168,000 tons of waste by weight (Are Coffee
Pods And Capsules Bad For.., 2024).

We need to identify the main sources of cof-
fee waste. Firstly, waste is generated at planta-
tions and processing plants in coffee-producing
countries, where it is associated with the har-
vesting and processing of coffee cherries. At
this stage, residues such as pulp, husks, muci-
lage, and parchment are produced (Serna-
Jiménez et al, 2022). Secondly, additional
waste arises at the roasting stage, where green
beans are processed. The main solid by-
product of this stage is silverskin, which is sep-
arated during roasting (ICO, 2023a). It should
also be noted that instant coffee production
plants generate significant amounts of waste in
the form of spent coffee grounds (SCG). In this
process, roasted beans are ground and brewed
on an industrial scale, resulting in a concen-
trated extract and large amounts of wet spent
grounds as a by-product. This material is some-
times used for energy recovery (e.g. biogas
production), but if not properly managed, it
ends up in landfills or is used as compost
(Pazmifio et al, 2024). Thirdly, spent coffee
grounds are generated not only in instant cof-
fee production, but also through everyday con-
sumption, including the HoReCa sector and
households (Kotianova et al., 2023; Johnson et
al, 2022). Households, for instance, generate
SCG from coffee makers, espresso machines,
and filters, as well as used capsules. Although
the amount per household may appear small,
the cumulative volume becomes substantial at

the population level. Once mixed into municipal
waste streams, this by-product’s valorisation
potential is largely lost. Importantly, SCG typi-
cally have a high moisture content (approx. 42-
65%), which increases their mass and may in-
tensify collection and transport burdens (John-
son et al, 2022). From a waste-management
perspective, wet coffee groundsé are consid-
ered costly to handle due to their weight, which
can raise general waste collection costs (The
Business Guide to.., 2024). When significant
amounts of SCG are disposed of in landfills,
anaerobic degradation may occur, resulting in
greenhouse gas emissions, including methane
and carbon dioxide (Kotianova et al, 2023).
Moreover, bioactive constituents such as caf-
feine, tannins and polyphenols may adversely
affect soil fertility and can contribute to nega-
tive impacts when SCG are applied directly to
soil without adequate processing (Kotianova et
al., 2023; Johnson et al., 2022). This represents
a missed opportunity for valorisation, as SCG
contain valuable organic matter and bioactive
compounds that can be recovered and reused
(ICO, 2023a; Kotianova et al., 2023). Recent
evidence suggests that spent coffee grounds are
increasingly viewed not as waste, but as a valu-
able, underused resource with high potential
for circular bioeconomy development (Me-
likoglu, 2025).

From this perspective, the concept of a cir-
cular economy is becoming increasingly im-
portant. Unevenly distributed around the
world, the growing production and consump-
tion of coffee requires comprehensive methods
for managing the resulting by-products. The

¢ Spent coffee grounds are generally treated as part of the
organic (biodegradable) fraction of municipal waste due to
their moisture content and organic composition; however,
their classification and collection depend on local waste
management systems (Johnson et al., 2022; Kotianova et al.,
2023).

66 Coffee & Tea Market Research Institute



search for integrated, environmentally friendly
solutions is therefore becoming crucial for
building more efficient and sustainable systems
(Serna-Jiménez et al, 2022). From a circular
economy perspective, this means moving away
from the linear “produce-use-dispose” model
towards keeping resources in circulation for as
long as possible. The valorisation of coffee
waste by transforming it into a valuable re-
source within the circular economy is attract-
ing increasing interest (Zielinska-Chmielewska
et al,, 2023; Serna-Jiménez et al.,, 2022; Tsigkou
etal, 2025). It is rich in nutrients and bioactive
compounds which underlines its significant
potential for further utilisation (Serna-Jiménez
et al,, 2022). In this context, the traditional lin-
ear economy can be transformed into a circular
system based on the reuse and recirculation of
resources generated throughout the coffee
production and consumption process (Serna-
Jiménez et al.,, 2022). In line with the principles
of the circular economy, by-products are repro-
cessed, regenerated, and directed to new uses,
while supporting environmental and socio-
economic goals (Tsigkou et al, 2025). In the
coffee sector, by-products generated along the
value chain (e.g., husks, pulp, mucilage, parch-
ment, silverskin, and spent coffee grounds) can
be transformed into new products or energy
sources, highlighting the potential to create
additional value from materials often treated as
waste (ICO, 2023a). Coffee waste is currently
used, among other applications, in the produc-
tion of biofuels and solid biofuels (e.g., bri-
quettes / pellets), biocomposites and bioplas-
tics, food applications (including functional
ingredients), and cosmetic raw materials
(Zielinska-Chmielewska et al., 2025; Lee et al,,
2023). Their processing can reduce the nega-
tive environmental impacts of waste disposal
and may contribute to lowering greenhouse gas

emissions, particularly carbon dioxide (CO)
and methane (CH,4) (associated with the anaer-
obic degradation of spent coffee grounds in
landfills) and the creation of new economic
opportunities within the coffee sector (Franca
& Oliveira, 2022; 1CO, 2023a).

The advantages of reuse, recycling, and up-
cycling’ include extending the product life cy-
cle, reducing the environmental impact of
waste disposal, and creating additional eco-
nomic value within the coffee value chain, for
instance, through the development of value-
added products, new market opportunities and
potential cost reductions in waste manage-
ment. Incorporating coffee waste into circular
economy strategies enables the parallel devel-
opment of various applications, and technolog-
ical progress broadens the scope of their possi-
ble uses (Franca & Oliveira, 2022). Moreover,
the circular economy should not be reduced to
merely attaching waste streams to existing
processes, but should instead focus on design-
ing production systems that minimise waste
generation and keep materials in circulation for
as long as possible (Jarvenpaa et al., 2021). In
summary, this understanding of circularity
distinguishes between two complementary
cycles. The biological cycle enables value re-
covery from biomass by reusing by-products
and recycling nutrients, so that organic matter
can re-enter production systems as inputs for
crop production, food processing, animal feed,
or energy generation. The technical cycle fo-
cuses on maintaining, returning, renewing, and
reusing agri-processing technologies, and—
where relevant—prioritising reuse and recy-
cling of non-natural packaging. In the coffee

7 Reuse refers to using a product again for the same purpose,
recycling involves reprocessing waste into new materials,
whereas upcycling denotes converting waste into products of
higher value or quality than the original.
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sector, these two cycles can overlap and sup-
port more sustainable models of production
and consumption (ICO, 2023a). Such a trans-
formation toward a circular coffee sector re-
quires coordinated action across the value
chain—from improving end-of-life manage-
ment and valorisation of by-products to devel-
oping more circular logistics and packaging
solutions designed with reuse and recycling in
mind. According to Melikoglu (2025), the effec-
tive scaling of coffee waste valorisation re-
quires not only technological development, but
also supportive policy frameworks, life-cycle
assessment approaches and stronger integra-
tion across industrial sectors to ensure real
environmental and economic benefits. In this
way, coffee by-products can be better managed
and reintegrated into new applications, helping
reduce waste and environmental
across the sector (ICO, 2023a).

impacts

The social and cultural significance of coffee
waste reuse

Coffee is one of the most widely consumed bev-
erages worldwide and plays an important eco-
nomic, social, and cultural role. The develop-
ment of technologies for the reuse of coffee
waste, particularly spent coffee grounds, is
considered a practical approach to reducing the
environmental burden associated with its dis-
posal. The incorporation of spent coffee gro-
unds into food products, including functional
foods, has been identified as a promising appli-
cation that may provide health benefits while
simultaneously contributing to waste reduc-
tion. Moreover, the transformation of coffee
waste into a secondary raw material with mul-
tiple potential applications may generate added
value for both producers and consumers simul-
taneously supporting the growing relevance of

circular economy solutions in the coffee sector
(Bevilacqua et al., 2023).

Due to the widespread presence of coffee in
everyday consumer practices, initiatives relat-
ed to the reuse of coffee waste have the poten-
tial to support consumer education and aware-
ness building. At the same time, research indi-
cates that effective communication, transpar-
ency, and presenting information in a clear and
appropriate way are crucial for improving un-
derstanding and acceptance of products de-
rived from by-products and waste streams
(Dabija, 2025). Showing examples of products
made from coffee grounds (SCG), such as ta-
bleware, clothing items, cosmetics, and fuel
briquettes, can facilitate understanding of how
these resources can be reintroduced into circu-
lation and how the circular economy works.
However, increased knowledge alone does not
guarantee acceptance. Empirical
shows that waste reuse continues to evoke
mixed consumer reactions, ranging from curi-
osity and interest to scepticism and aversion
(Aschemann-Witzel et al., 2023).

On one hand, uncertainty about the origin of
the raw material, a lack of understanding of the
concept of upcycling, and concerns about the
processing involved can lead to greater caution
towards such products (Dabija, 2025). On the
other hand, effectively communicating the val-
ue of coffee waste is crucial for promoting its
reuse. Narratives explaining the origin of in-
gredients and the production process can help
build trust and encourage consumers to buy.
Storytelling that refers to climate benefits can
reduce negative reactions (Aschemann-Witzel
et al, 2023), and narratives embedded in a
broader sustainability framework can be a mo-
tivating factor for behavioural change (Dabija,
2025). Another social value is the opportunity
to integrate local communities around initia-

evidence
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tives involving the use of coffee grounds. An
example is the Grounds for Your Garden pro-
ject, which has been run by Starbucks since
1995. In New Zealand, the project distributed
coffee grounds to local gardeners to use in their
home gardens (Coffee for Your Plants?, n.d.). In
Poland, in 2019, the same chain proposed the
“Take your grounds home” initiative, encourag-
ing customers to take home portioned coffee
grounds and reuse them, for example, as an
eco-friendly cleaning agent or a body scrub
ingredient (Starbucks mocno na rzecz lokalnych
spotecznosci.., 2022). In 2021, the Ursynow
District Office in Warsaw carried out a pilot
program of sprinkling icy sidewalks with coffee
grounds from office coffee machines. The aim
of the initiative was to find an eco-friendly al-
ternative to traditional methods and to pro-
mote the circular economy (Fusami z urzedo-
wych ekspresow posypali chodniki..., 2021). The
above examples show that such actions not
only reduce the amount of waste collected by
cities, but also engage residents in simple forms
of ecology and build relationships between
businesses, the public sector and the local
community.

In addition, the transition towards circular
approaches in the coffee sector may generate
new income opportunities and jobs, engaging
diverse stakeholders across the value chain,
including producers and MSMEs, as well as
enterprises involved in resource recovery, pro-
cessing, and related services. In this sense,
technological solutions for by-product valorisa-
tion are closely intertwined with broader socio-
economic processes that depend on coopera-

tion and coordination among players across the
coffee value chain (ICO, 2023a). One example is
the Upcycled Food Association, which develops
standards and labelling systems for upcycled
food products to enhance consumer trust and
market transparency (Upcycled Food Associa-
tion, n.d.).

As indicated by Wojtaszczyk et al. (2024),
the relevance attributed to sustainability-rela-
ted issues may differ across age groups, alt-
hough existing findings on generational differ-
ences remain inconclusive. Research on Gener-
ation Alpha indicates that young people per-
ceive environmental, social, and economic is-
sues as interrelated and treat organizational
responsibility for the environment as a stand-
ard of operation, including in everyday busi-
ness practices. At the same time, in addition to
environmental sensitivity, they strongly em-
phasize the need for job security and stability.
Comparative analyses suggest that pro-
environmental behaviour is influenced by envi-
ronmental knowledge, perceived responsibility,
social norms, and motivation, while evidence
regarding differences in the intensity of these
behaviours across age groups and generations
remains mixed (Baran & Sypniewska, 2024).
This requires tailoring educational and com-
munication activities to the specific character-
istics of each age group. Educational initiatives
that combine environmental awareness, crea-
tivity, and active engagement may therefore
support the development of pro-environmental
innovative attitudes and behaviour (Baran &
Sypniewska, 2024).
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Conclusions

The aim of the article was to show the multi-
faceted significance of coffee and to demon-
strate that coffee waste can be a valuable re-
source contributing to the development of a
circular economy. The analysis confirms that
coffee goes beyond the framework of a tradi-
tional consumer product and has been a global
phenomenon of fundamental cultural, social,
and economic significance, influencing life-
styles, social relations, and even the economic
development of the world for centuries. The
rapid growth in coffee production and con-
sumption poses new environmental challenges
resulting from the increase in coffee waste and
the need to manage it.

An analysis of literature and industry data
indicates that coffee waste, and in particular
coffee grounds (SCG), constitute largely unused
biomass. Improper management of this waste
leads to the loss of valuable raw materials, eco-
nomic costs, and, consequently, environmental
pollution. This article proves that coffee waste
has great potential. It can be used in energy,
agriculture, food, cosmetics, textiles, chemicals,
and other industries, fitting in with the princi-
ples of a circular economy. Transforming it into
a reusable raw material will extend the life cy-
cle of resources and generate new economic
value in the coffee sector. The study also em-
phasises the importance of social and cultural
factors in the implementation of circular solu-
tions. The examples of local initiatives and ac-
tivities involving local communities presented
in the study indicate that the use of coffee
waste can serve an educational function and
strengthen consumers' environmental aware-
ness. However, the acceptance of such solutions
depends on the level of knowledge, trust in

products made from waste, and how the value
of such products is communicated. As indicated
in the article, generational differences in atti-
tudes toward sustainable development and
responsible consumption are also important,
which determines the need to adapt education-
al and communication activities to the specific
characteristics of individual audience seg-
ments.

In conlusion, it is worth analysing coffee
waste not only as an environmental problem,
but also as an important resource supporting
the achievement of economic, social, and envi-
ronmental goals. However, the transformation
of the coffee sector towards a circular economy
requires a systemic approach combining tech-
nological innovation, an appropriate institu-
tional framework, cooperation throughout the
supply chain, and conscious consumer en-
gagement. The analysis confirms the thesis that
integrating the socio-cultural significance of
coffee with circular economy solutions allows
coffee waste to be seen as part of a broader
transformation
models of production and consumption.

However, it should be emphasised that this
study is based on an analysis of literature and
industry reports, which is its main limitation.
Therefore, further empirical research is re-
quired to verify the presented assumptions, in
particular with regard to the social perception
of products made from coffee waste, the effec-
tiveness of educational activities, and the actual
impact of local waste reuse initiatives on
changing consumer attitudes. An interesting
direction for further analysis could be in-depth
case studies of specific circular economy mod-
els implemented in the analysed sector.

towards more sustainable
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