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Preface

We are a temporary academic consultancy team formed for the course Academic Consultancy

training (ACT) at Wageningen University and our backgrounds are very diverse. Our team consists

of seven MSc students from the fields of biology, bioinformatics, plant sciences, management,
economics and consumer studies, environmental sciences, and organic agriculture. We all signed in

for this subject out of concern and interest in a more circular economy where waste is a relic from

the past. This report should be seen as a first study on the feasibility of a business cultivating
oyster mushrooms on coffee waste in the Beurskwartier. This is part of the exploratory phase, so
nothing is official yet. The next step is to actually set -up the business, using this report as a guide.

The initiative for this lies at an entrepreneur as well as the municipality.

Our commissioner is the Living Lab Utrechez ®drSd d rheaecallddratiod
between the municipality of Utrecht, ministry of Infrastructure and Environment , the province of
Utrecht and Rijkswaterstaat. One of the four working lines of this program is the circular economy:
the conscious use of materials. Because of the great amount of coffee waste in the area, this
project focussed on considering the possibility of processing this coffee waste into oyster
mushrooms on a large scale in the Beurskwartier.

We started contacting several partners that seemed interesting in this case and reading
about the relevant aspects in different sources. Based on the gathered inf ormation, we made an
upscale -able design. We were very happy to find so many of the interviewees interested and
enthusiastic about this case. We believe that in future such a business can happen and the
stakeholders involved will take the initiation.

We like to thank the Fungi Factory for their openness and willingness to share their
knowledge and insights with us, the way they run their business has been a big inspiration for this
report. Besides, we would like to thank Steven Keulemans (interested entre preneur) because his
view and initiative regarding this topic were of great help for us. Last but not least, we would like
to thank our commissioners, especially Katharina Prause, our coach Pieter de Waard, our academic
advisor Jan van Dam, and all the int erviewed stakeholders who were so kind to share a bit of their
time and enthusiasm with us.

! https:/mwww.slimmeengezondestad.nl/Pilotsteden/Utrecht/default.aspx



Executive summary

The topic of this report is growing oyster mushrooms on the coffee waste of the Beurskwartier in

Utrecht. This concept, being quite an appealing and practical example of the circular economy, is

proposed by the Li ving Lab Utrechetezodlde mmeaddh tGo be investigated
present way of handling the enormous amount of coffee waste is mainly by composting it with

other organic waste o0 r incinerating it. There are more sustainable options that should be

considered and one of them is converting it into a valuable edible product.

The process of growing oyster mushrooms takes place in two stages and the only
requirements are the proper cont rol of the humidity, temperature, light, and ventilation. Thus, the
location of growing mushrooms must meet all the requirements for optimal growth.

The business of growing oyster mushrooms is popular and there are six stakeholder groups
involved in it: th e coffee waste providers, investors, waste collection parties, facilitators,
mushroom growers, and the buyers of mushrooms. A shortlist has been framed in this report
consisting of the stakeholders we got input from, while the longlist is consisting of all stakeholders
considered as potential partners.

The market analysis of the business case highlights the fact that the market for growing
oyster mushrooms on coffee waste (including side activities) is quite an attractive one. The reason
behind this claim is that this industry fulfils the requirements of an attractive industry having few
competitors, high barriers to entry, few substitute products, low power of suppliers, and low power
of customers

The business is expected to earn a monthly profit of U 3 5 Ohaving a capacity to deal with
128 kilogram of ¢ offee waste per day and producing 27 kilogram of oyster mushrooms per day. The
profit also includes among others the compost from the mushroom waste that can be sold along
with the oyster mushrooms.

There are various environmental benefits of growing the mushrooms on spent coffee
grounds as it can save water and electricity by skipping stages of the industrial mushroom growing
process. The environmental impact of some extra transportation like importing mushrooms and
transporting coffee waste to processing facilities can be avoided. It is also noteworthy that the
waste from mushroom production can be a valuable material for further use.

Thus, growing oyster mushrooms on coffee waste can be equally productive and profitable
as growing them on wheat straw lik e is common in the Netherlands. At the same time, the amount
of coffee waste can be reduced and become economically important. There are various ways to
deal with the coffee waste but it is wiser to convert food waste into a valuable and nutritious food
product, according to Moermands | adder. That is why growing
a promising implementation of circular economy.
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Managementsamenvatting

Het onderwerp van dit rapport is het telen van oesterzwammen op koffieafval van het

Beurskwartier in Utrecht. Dit concept is een aantrekkelijk en praktisch voorbeeld van de circulaire

economi e, daarom heeft Living Lab Utr eclestelddiSveidentee en Gezo
onderzoeken. In het huidige systeem wordt de enorme hoeveelheid koffiedik voornamelijk verwerkt

in compost of verbrand. Er zijn echter duurzamere opties en een daarvan is om het te gebruiken in

de productie van een waardevol eetbaar pr oduct.

Het groeien van oesterzwammen gaat in twee stadia en de enige benodigdheden daarvoor
zijn de juiste luchtvochtigheid, temperatuur, lichtintensiteit en ventilatie. De locatie voor de
zwammenkwekerij moet aan al die voorwaarden voor optimale groei k unnen voldoen.

Het telen van oesterzwammen op koffieafval is populair. Er zijn verschillende partijen die
belang hebben of zouden kunnen hebben in een bedrijf als dit, zoals de producenten van

koffieafval, investeerders, afvalinzamelaars, faciliteerders, oesterzwammentelers en
oesterzwammenafnemers. De belanghebbenden die tijdens de totstandkoming van dit rapport zijn
gecontacteerd en aangaven gepnteresseerd te zijn, vor men

potentiéle partners.

Uit de marktanalyse blijkt dat de markt voor oesterzwammen geteeld op koffieafval een
aantrekkelijke markt is. Dit komt doordat deze industrie voldoet aan de eisen van een
aantrekkelijke industrie, er zijn namelijk weinig concurrenten, hoge drempels om de markt te
betreden, weinig gelijkwaardige vervangende producten, weinig leveranciers en de macht van de
consumenten is laag.

Verwacht wordt dat het bedrijf een degelijke maandel i j |
de capaciteit voor het verwerken van 128 kilo koffiedik per d ag en een productie van 27 kilo
oesterzwammen per dag. Deze winst bevat ook de inkomsten uit de verkoop van het restproduct
als compost na de teelt.

Er zitten verscheidene milieuvoordelen aan het telen van oesterzwammen op koffiedik ten
opzichte van de in dustriéle teelt. Op koffiedrab kunnen een aantal stappen van het industriéle
proces worden overgeslagen, waardoor water en elektriciteit worden bespaard. Bovendien kan een
deel van het transport in het oorspronkelijke systeem, zoals het importeren van oest erzwammen
en het transport van koffiedik naar de plaats van verwerking, worden vermeden. Belangrijk om op
te merken is dat ook wat er overblijft van het koffieafval na het teeltproces een waardevolle
grondstof voor andere toepassingen is.

Het telen van oe sterzwammen op koffieafval kan even productief en winstgevend zijn als
het telen op stro zoals dat gebruikelijk is in Nederland. Daarbij wordt de hoeveelheid koffiedik
verminderd en economisch waardevol gemaakt. Er zijn verscheidene manieren om met koffied ik
om te gaan, het omzetten van voedselafval in een waardevol en voedzaam voedingsmiddel is
volgens de ladder van Moerman een duurzamere oplossing dan wat er op dit moment mee gedaan
wordt. Dit maakt het telen van oesterzwammen op koffieafval een veelbelov ende toepassing van
de circulaire economie.
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Introduction

Resource limitations and the huge amounts of waste are important problems that humanity has to

face. Unfortunately, the consumption of natural resources is faster than the production, enhancing
the tendency for unsustainability (Pauli, 2011). Since certain resources are non -renewable and
because of the high level of their exploitation, humanity is called to find a way to slow down the

rhythms of exhaustion and to find an alternative way of using resources. This can be done by for
example taking advantage of the huge amounts of waste and reusing them.

Using waste as an alternative resource again is one of the characteristics of the circular
economy. This is a concept focus ing on an integrated approach for the reduction of the resource
input, waste, emission, and energy leakage in production systems, by reusing the waste of a
(industrial) chain as input for that chain again (MacArthur, 2012).

The Netherlands is aiming to rea ch a circular economy before 2050 (Government of the
Netherlands, 2016). Within the Netherlands, Utrecht is one of the cities taking the lead. The
municipality of Utrecht, the ministry of Infrastructure and Environment, the province of Utrecht and
Rijkswat erstaat together form the Living Lab Utrecht and are working together to achieve the
6Circul ar Re g iOrernoftlbieidea s bfthé Living Lab is to connect small teams of students
and sustainability issues to stimulate the idea of creating a more sustainable city (Utrecht
University, 2017). Part of that can be locally reusing a waste stream.

An example of an everyday waste product that is available in large amounts in all big cities
and that has a potential for reuse is coffee waste. Nowadays, coffee waste is used for multiple
purposes and used in different parts of the world. Examples are that coffee waste is collected
separately in order to produce compost (Preethu et al., 2007), bioenergy (Caetano et al., 2012) or
oil for pharmaceutical industries (Acevedo et al., 2013). A promising application of coffee waste is
to grow oyster mushrooms on it (Hoffmann, 2014). As this can be done locally and is a quite
appealing and practical example of the circular econom y, it is proposed by the Living Lab to be
investigated further. A nursery that grows mushrooms on coffee waste collected from the
neighbourhood holds an opportunity of having new jobs, economic growth and lower environmental
impact in the province of Utrec ht. The Living Lab wants to achieve this by stimulating
entrepreneurs to start a business like this.

There are companies already growing oyster mushrooms on coffee waste, but they are
either too small in scale to make an impact on the total amount of coffe e waste or they are focused
on other areas than the Beurskwartier. There are currently entrepreneurs dealing with circular
economy in the province of Utrecht, but their focus is mainly on building materials. Moreover, in
the food sector the awareness about the potential of food waste as an important material in the
chain of circular economy is relatively low. A business like this on a large scale would be new for
Utrecht.

A suitable area for setting up this business would be the Beurskwartier. The Beurskwa rtier
area in Utrecht is close to the Jaarbeurs and the central train station, the busiest train station of
the Netherlands, serving 88 million passengers per year (Utrecht Centraal, n.d.). Besides,
Beurskwartier is home to big companies like banks, munici pal authorities, governmental offices,
and Dutch Railway offices. Lots of passengers pass through and lots of people work in this area,
resulting in a high daily coffee consumption. For these reasons, it is an area of great interest. It is
also an area tha t will be re -developed in the coming years (figure 1), making this a perfect
moment to set up a business like this.



Figure 1 Impression of the central station area by 2030. Coloured parts will be newly build. Retrieved from:
usl (n.d.)

Presently, the major part of the coffee waste of the Beurskwartier is being segregated along with

other organic waste and its fate is either biogas, compost, or incineration (Goh et al., 2015). As the

Living Lab is interested in stimulating the circular economy in Ut recht by reusing coffee waste for
oyster mushroom growth, the following research questions and sub research questions are set up

to get a better insight in potential partners and the upscaling potential of such a business. The
methodology used can be found in Appendix A.

To what extent is it feasible to set up a circular business that grows oyster mushrooms on coffee

waste on a large scale in Utrecht?

- What is the process of growing mushrooms on coffee waste?

- Who are relevant stakeholders to be invo Ived in this large scale circular business?

- What is the potential market for mushrooms grown on coffee waste?

- What are the challenges regarding the logistics, location, and cultivation process and what
are the possibilities to tackle them?

- What a re the environmental costs and benefits of this large scale circular business?

- What are the financial costs and revenues of this large scale circular business?
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1 Background information

In het volgende hoofdstuk wordt ingegaan op de biologische achtergrond van de oesterzwam en
het telen van oesterzwammen op verschillende substraten. De oesterzwam behoort tot de
witrotschimmels. Het genus van oesterzwammen bestaat uit vier soorten, in dit rapport zal met

de term oesterzwam echter allee n de soort Pleurotus ostreatus worden bedoeld. Wilde
oesterzwammen passen hun groeicyclus aan de seizoenen aan. Bij het telen van oesterzwammen

is het daarom zaak om de seizoenen in je proces na te bootsen. Traditioneel worden
oesterzwammen in Nederland op stro geteeld, maar het telen op koffiedik is even productief. Het
gebruik van koffiedik heeft een aantal voordelen ten opzichte van stro. Koffiedik kan bijvoorbeeld

niet als diervoeding worden gebruikt, maar het restproduct van de oesterzwamteelt wel.
Bovendien hoeft er aan koffiedik geen extra voedingsstoffen te worden toegevoegd om het
geschikt te maken voor oesterzwammen. Bovendien bevat koffiedik stoffen die het milieu
vervuilen, de oesterzwammen zetten die om en gebruiken ze voor de groei. De grote
oesterzwammentelers in Nederland doen in feite hetzelfde als de kleinere telers die koffieafval
gebruiken (figuur 1.1). Voor het opschalen van de teelt op koffieafval hoeft er aan het proces zelf

niets te worden veranderd.

In the following chapter, backgro und information about growing oyster mushrooms on coffee waste
will be provided. First, biological background on oyster mushrooms and their growth process will be
provided. Second, different substrate types which are currently being used for growing oyster
mushrooms are discussed. Third, the traditional cultivation of oyster mushrooms; on straw is being
discussed. As fourth and last point the merits of coffee grounds as a substrate for growing oyster
mushrooms is being discussed.

1.1 The oyster mushroom

The genus of oyster mushrooms ( Pleurotus spp.) consists of white -rot fungi. White -rot fungi are
characterised by the fact that they, besides cellulose and hemicellulose, degrade lignin, whereas
brown -rot degrades only polysaccharides ( Guillén et al., 2005) . Cellulose and lignin are the most
abundant organic compounds on earth, as they form the main components of all plants and trees.
Because lignin is responsible for the strength of the cell walls, white -rot results in typical softened
wood and makes trees pro ne to breaks. Oyster mushrooms grow on living as well as dead
deciduous trees.

Oyster mushrooms are the second most cultivated mushrooms in the world (Kies, 2007).
The genus of oyster mushrooms consists of four sepeci es.

mushr oomé, onl y Pleunotus ostp@us i @ssmeant. This is a commonly consumed oyster
mushroom in the Netherlands. Within this species, there are several strains on the market, that
have slightly different characteristics and preferences for grow th conditions.

Wild oyster mushrooms adjust their growth cycle to the seasons. During spring and
summer, the mycelium grows and in autumn the fruiting bodies - the actual mushrooms - are
formed. When commercially cultivating oyster mushrooms, the key is t 0 mimic the seasons during
the process. The mycelium grows optimally at a pH higher than 5.0. At a pH of 6.0 the production
of xylanase (an important digestive enzyme) is optimal (Furlan et al., 1997; Qinnghe et al., 2004)
At this phase, the fungus performs best in darkness at a temperature of between 25 -30°C (Furlan
et al.,, 1997;  Zervakis et al., 2001). Besides, an air humidity of about 60% is optimal. During the
fruiting phase, an air humidity of 80 to 90% is required (Manachere, 1980). A sudden dr optoa
lower temperature of about 10 to 15 °C induces this fruiting phase ( Manachere, 1980; Kong, 2004).

1.2 Substrate types

Oyster mushrooms grow well on sawdust (Shah et al., 2004). This, combined with the fact that

sawdust is a waste product and thus very cheap, makes that sawdust is an often -used substrate
for large scale production of oyster mushrooms. But, the oyster mushr ooms are a genus that is
relatively easy to cultivate, as it does not have very specific wishes regarding its substrate. The
mushrooms are therefore cultivated on whatever source high in lignin and cellulose is broadly
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available. That can be sawdust, as is used in South East Asia, but also banana leaves, peanut hulls,
rice straw or mango seeds. In Europe, oyster mushrooms are often grown on wheat straw
(Mandeel et al., 2005). It is cheap and environmentally friendly to grow mushrooms on these
waste products . However, some of these products could also be used as animal feed and the
demand for it to produce biogas and compost is rising (Mandeel et al., 2005). Besides, mushrooms
grow better on these substrates when they are supplemented with extra nutrients (Ca rvalho et al.,
2010).

Coffee is the second largest traded commodity of the world and responsible for a lot of
waste (Mussatto et al., 2011). A big share of this waste is spent coffee grounds, a product high in
lignin and cellulose (Mussatto et al., 2011). In this report, the term coffee waste will refer to only
this part of the waste. Organic substances like these are pollutants as they need a lot of time and
oxygen to degrade. Besides, this coffee waste contains caffeine and other toxic compounds, which
makes it unsuitable to use as animal feed (Mussatto et al., 2011). Although oyster mushrooms
become less productive in terms of fruiting bodies on higher concentrations of caffeine, they still
produce a high number of fruiting bodies on coffee waste (Fan et al., 2004). While growing, the
fungus degrades about 60% of the caffeine and almost 80% of the tannins, making the rest
product more suitable as animal feed. This is even more the case because of the high protein
content (Fan et al., 2004). The performanc e of oyster mushrooms on coffee waste is comparable to
that on wheat straw, but using coffee waste has several advantages. Coffee waste is for example
very nutritious, so no supplements need to be added. Besides, the coffee waste can be dried for
later use , without any loss of its value for this purpose (Salmones et al., 2005). Moreover, a
polluting waste product is turned into mushrooms and a by -product that is high in proteins.
Although only coffee machines with beans provide proper waste, this valuable w aste can be
collected from a lot of different places.

1.3 Traditional cultivation

Oyster mushrooms in the Netherlands are traditionally, like in the rest of Europe, often grown on

straw. The straw is chopped in smaller pieces, to make the cells more acc essible for bacteria.
These bacteria will perform the first part of the degradation process, so that the oyster mushrooms

can make a quick and easy start. Therefore, right before the spawn of the mushrooms is added,

the straw is heated to Kill the present microorganisms. Most traditionally grown oyster mushrooms

are grown on large beds of straw, however some producers grow them in large hanging plastic

bags as well. The mushrooms are grown in climatized rooms at a temperature between 28°C and

31°C with perf ectly clean air to prevent any other fungus or bacterium to settle in the substrate

and limit the growth of the mushrooms. After two to four weeks, when the fungus has colonised

the substrate, the system is moved to another room with a temperature of about 12-14°C. There,
after about six days, the first mushrooms can be harvested. Depending on the type of oyster
mushroom, mushrooms can be harvested two to three times over six to eight weeks (Middelwaard,

n.d.; Verbruggen, n.d.; Oesterzwammen, n.d.; Kong, 20 04).

1.4 Coffee waste as substrate

Currently, in the Netherlands, there are a couple of relatively small organisations growing oyster
mushrooms on coffee waste and some larger companies that cultivate their mushrooms on a
substrate consisting partially o f coffee waste. As the smaller businesses share their knowledge on
cultivation, most of them follow the same guidelines and their cultivation processes are very similar
(Interested entrepreneur, P.C., September 28, 2017).

The mushrooms are grown in plast ic bags that are brought in different conditions according
to the developmental phase of the fungus (figure 1.1). The bags are filled with a substrate based
on coffee waste. A big practical advantage of using spent coffee grounds compared to wheat straw,
is that there is no need to sterilise it before use, as it is already heated during the preparation of
the coffee. Most microorganisms are killed or weakened and will not form a competitor for the
oyster mushroom during the first two months of growth (Zadra zil, 1997). Coffee silverskin is added
along with the wet spent coffee grounds, as the usage of it will make the substrate less dense (Fan
et al., 2006). The addition of chalk increases the pH. The fungus itself is added in the form of
spawn, a piece of ac tive fungal culture. The bags with substrate are moved between three different
environments, depending on the developmental stage of the fungus. The first one is at room
temperature and used to grow the mycelium. The bags stay there for two to three weeks in
complete darkness. When the bag is completely colonised (figure 1.2), the second phase starts. For
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the second phase, the actual growth of the mushrooms, the bags are placed in a cooler room of

about 12 -14°C. Small cuts are made in the plastic, so the mu shrooms can grow out (figure 1.2).
During three to four weeks, the mushrooms grow out and can be harvested two or sometimes

three times. During the last week, the mushrooms are put outside to acquire more colour. After

two or three harvests, the production of new mushrooms is very low. The nutrients in the substrate
are degraded and other microorganisms might take over (Zadrazil, 1997).

chalk ~ II V4
i I'd b

& growing phase fruiting phase colouring

~N
—y i) —

— |
-
S =7
ol fungus colonises bag fungus produces mushroom outside to acquire a nice colour
spent coffee grounds

silverskin
Figure 1.1 The growth process of oyster mushrooms. Spent coffee grounds mixed with chalk, spawn and
silverskin make u p the substrate. During the growing phase, the substrate is being colonised by the fungus.
After that, the bag is moved to different conditions and the fruiting phase is induced in which the mushrooms
are formed. For the last phase, the harvested mushrooms are placed outside to acquire a darker colour.

Figure 1.2 Béatse, S. (Photographer). (2017). On the left: Growing stage of oyster mushrooms [Photograph].
On theright:  Fruiting stage of oyster mushrooms [Photograph]. Utrecht, the Netherlands.

1.5 Recommendations

Cultivating oyster mushrooms on coffee waste can be equally productive as the traditional
cultivation on wheat straw. Compared to traditional substrates, coffee waste has some advantages

in terms of sustainability. Scaling up the culti vation process of oyster mushrooms is rather
straightforward. The big, traditional growers in the Netherlands, are basically doing the same as

the small entrepreneurs that grow on coffee waste. On larger scale, multiple rooms or containers

can be used for each growing phase or bigger locations can be used, but there is no room or need

for optimising the growth process itself.



2 Stakeholder analysis

De stakeholderanalyse is uitgevoerd om de potentiéle partners die in dit proces betrokken

kunnen zijn te  identificeren. Ten eerste zijn er zes groepen stakeholders gedefinieerd, namelijk
producenten van koffiedik, investeerders, afvalinzamelaars, faciliteerders, oesterzwammentelers

en oesterzwammenafnemers. Figuur 2.2 beschrijft de volgorde van de stakeholder groepen in
het proces, startend met de producenten en eindigend met de kopers. Aan de hand van de

groepen is er een longlist met alle mogelijke bedrijven voor potentiéle samenwerkingen
opgesteld (tabel 2.1). Verder is er een shortlist gemaakt, gebaseerd o p de wezenlijke contacten
die zijn gemaakt. Hier zijn de bedrijven ingedeeld op zowel hun interesse om op dit moment
betrokken te zijn bij het proces als de verwachte impact die ze hebben (figuur 2.3). Ook is er per
stakeholdergroep aangegeven op welk gebi ed ze interesse hebben, variérend van financién, het
milieu, de maatschappij of reputatie (tabel 2.2). De resultaten kunnen gebruikt worden bij het
benaderen van nieuwe bedrijven of bedrijven die al betrokken zijn.

A stakeholder analysis has been done in order to identify the potential parties in this project. For

this, a modular approach was used, which can be seen in figure 2.1 The actors in this project are
divided into six actor groups and thereafter ordered in modules based on their perceived

importa nce for this project. The six stakeholder groups are: possible investors, mushroom growers,

coffee waste providers, mushroom buyers, facilitators, and waste collection companies. For
instance, Albron is a possible potential partner in the stakeholder group of mushroom buyers and
Fungi Factory in the group of mushroom growers. Collaboration with at least one stakeholder of

every group is needed to set  -up this business, so if all actors from the bottom modules participate,

a business of a reasonable scale is feasible. The actors from the second module give the chance to

this business to become more feasible in a larger scale, by providing a broader network. The third,

and by extension the fourth module, refers to more parties that can contribute to a larger sc ale.
Interviews  (conducted according to Appendix B) have been used to get a clearer insight on the
roles of different stakeholders.

Possible investors Mushroom buyers Mushroom growers

Industrial
Browers

More catering
companies

Multiple multinationa
coffee producers
—ultinational cofféa—

producer

rOWers
Local coffee ““

RotterZwam

Waste collection companies

More
companies in
Beurskwartier

Van Gansewinkel or
other waste
collection company

Waste collection company
municipality

Figure 2.1 Modular approach dividing the actors in relevant actor groups ordered in modules in which the higher
the modul es are, the larger the scale of business possibilities they represent.
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The flow of the process in terms of the involvement of the stakeholder groups is shown below in
figure 2.2.

Coffee waste providers

¢ Facilitators

Waste collection

companies
v ~

Mushroom growers Investors
v —

Mushroom buyers

Figure 2.2 The flow of the process in terms of the different stakeholder groups.

The proposed chain shown in figure 2.2 shows that the first stakeholder group that is needed to
fulfil the process is the group of coffee waste providers. These are the companies in the
Beurskwartier that have bean machines for their coffee and a re willing to provide the waste for
growing oyster mushrooms. The coffee machines are often rented from an external company that
stays responsible for the cleaning and the maintenance or owned by the catering company that is
active in the building. However , the coffee machine companies and the caterers are contracted by
the companies they are providing their services to, so these companies have to agree on their
policy regarding the coffee waste from their building. Once there is coffee waste available,
com panies need to process the waste. Therefore, the second stakeholder group is the one of the
waste collecting companies. The waste collecting companies are currently responsible for the coffee
waste. They might not deal with the coffee waste anymore if it i s directly collected from the
caterers or the machines service by the mushroom growers. A collaboration with the waste
collection company is also possible, if they would for example collect the waste first and then hand
it over to the mushroom growers. One way or another, agreements with these stakeholders should
be made. After the waste is taken, another group is important, namely the mushroom growers. An
entrepreneur or group of entrepreneurs has to take the initiative to actually use the coffee waste
and grow mushrooms on it. After the oyster mushrooms are grown, they need to be bought by
mushroom buyers. These are preferably the catering companies of the companies that provided
their coffee waste. If they are willing to do that depends on their own polic y as well as that of the
company they work for. Furthermore, investors can have an influence on this process by providing
money or help, and facilitators can provide knowledge about for example locations or network
contacts, which will have a positive effe ct on the process. Therefore, they are identified as the last
two stakeholder groups.

In the same order as mentioned above, a longlist is presented in which all possible
stakeholders are stated. After that, a shortlist is presented in which the stakeholders that were
actually contacted during the research are classified in categories accord ing to their interest and
influence.

2.1 Longlist

In the longlist, which is shown in table 2.1, the different stakeholders are divided in groups
according to the modular approach. This means there are six different stakeholder groups: coffee

waste provide rs, waste collection companies, mushroom growers, mushroom buyers, facilitators,

and investors. Below the following table, the stakeholder groups and their importance will be
discussed.
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Table 2.1 Longlist of stakeholders involved in the production of oyster mushrooms on coffee waste.

Coffee waste providers Mushroom growers Facilitators
= Jaarbeurs = FungiFactory * Municipality Utrecht
=  Albron «  RotterZwam * Rabobank Utrecht
= Eurest = WesterZwam * Movares
= Municipality Utrecht = ZuiderZwam = Albron
= ABN Amro = Mew entrepreneurs * [lacobs) Douwe Egherts
*  NH Hotels «  GROHolland * laarbeursinnovation Mile
» Rijkskantoor De Knoop * The Green House
= Starbucks * Utrecht Sustainability
*  Volksbank Institute
* Rabobank Utrecht = MVO
* [Jacobs)Douwe Egherts * NH Hotels

* Rijkskantoor De Knoop

* Economic Board Utrecht
* Hof van Cartesius

= KNVET

* Spcial Impact Factory

* Healthy Living Lab

* Violkshank
Waste collection companies Mushroom buyers Investors
= Selecta * Albron * Rabobank Utrecht
= SUEZ * Eurest = Jaarbeurs
* Stadsbedrijven * Rijkskantoor De Knoop * The Green House
= Van Gansewinkel/EcoSmart * NH Hotels = Albron
* Spdexo * (lacochs ) Douwe Egherts

For the production of oyster mushrooms in this business case, coffee waste is needed.
Therefore, large companies from the Green Business Club Utrecht, such as the municipality of

Utrecht, Jaarbeurs, Rabobank and NH Hotel s, but also other partners such as ABN Amro, Albron,
Rijkskantoor De Knoop, Jacobs Douwe Egberts (JDE) and Volksbank can be important as potential
coffee waste providers. Starbucks is a well -established company, which tries to improve the

company 6s ionbybhehavang sustainably, so that is also a possible coffee waste provider.
The companies in the Beurskwartier often collaborate with companies that provide them
with coffee machines and also take care of their maintenance and cleaning. They also collab orate
with waste collection companies. For instance, Selecta provides the coffee machine in Rabobank
and collects the coffee waste, and EcoSmart takes the waste from the building. Additionally, there
are more waste collection companies that could be intere sted in being involved in this case, such as
SUEZ and Stadsbedrijven. It is important to mention that SUEZ is a big waste collection company
that already separates the coffee waste from the organic waste.
Mushroom growers have an important function in the embodiment of this business case
because they have the experience and the knowledge on the process for this business case. Fungi
Factory is a business that uses coffee waste for mushroom cultivation. It is located in the Botanic
Garden in the Science Park of Utrecht university. Outside of Utrecht, RotterZwam is a leading
business that, next to producing mushrooms, also provides its knowledge about the production
process to other businesses, such as ZuiderZwam and WesterZwam. ZuiderZwam is a mushroom
growin g company located in Tilburg, with a number of partners in that area. WesterZwam is
located in Wapserveen, it receives its coffee waste from local businesses and operates in that area.
Additionally, GRO Holland is a company that grows oyster mushrooms on a substrate consisting
partially of coffee waste. This large company is already established in the market and cooperating
with several businesses like catering companies as Albron and Eurest. There are also entrepreneurs
in Utrecht interested in starting a business in the field of producing oyster mushrooms, supporting
the idea of sustainability and making the world O6greenerd.
Mushroom buyers constitute an important stakeholder group for this business case.
Potential companies that could buy the oyster mushr ooms are Albron, Eurest, NH Hotels,
Rijkskantoor de Knoop and Sodexo. Ideal would be if the mushrooms are sold to be used in the
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catering of the buildings that also provided the coffee waste, as this strengthens the circularity of

he transportation distance.
Facilitators constitute another interesting stakeholder group. These parties can contribute

to finding a suitable location, helping with the network establishment, and sharing knowledge

the business and limits t

about the up

-scaling process of the busin

ess. An example is Movares, a company that could be a

possible facilitator by providing information about potential parties related to the location, the

logistics and energy use. Amongst others the Economic Board of Utrecht, the GreenHouse,
Jaarbeurs Innov ation Mile, Utrecht Sustainability Institute (USI), MVO,
Social Impact Factory, Volksbank and the Living Lab can give solutions regarding facilitation, all
based on their own expertise.

The last stakeholder group consists of the

Rijkskantoor de Knoop, the

group of investors. Their main role is the

financial support of the business, because investors can provide capital in order to finance the
kickstart of a business. Possible investors are mainly members of the Green Business Club Utrecht,
such as Rabobank and Jaarbeurs, but also other companies which are not included in this club such

as Albron and JDE.

2.2 Shortlist

Quadrant

The basic idea for the creation of figure 2.3 is based on the need to analyse and posit the
are already contacted. The information of these initial
contacts is used for mapping these businesses in terms of the level of their interest and influence.

companies of the stakeholder groups that

This map

const.

tutes

an overvi

ew based

on

t he

at the moment of contact. Additionally, this map aims to incorporate the companies in four
different quadrants, in order to make a clear distinction of their position in this case.

A

* Rabobank

Meet their needs

* GRO Holland

Key players

Municipality

Albron

Eurest

Selecta

EcoSmart

(Jacobs) Douwe Eghberts
Volksbank

* Starbucks
* Sodexo

Influencefpowerof stakeholders

* SUEZ
* Movares

Least important

* RotterZwam

Show consideration

Fungi Factory
Utrecht Sustainability
Institute

>

Interest of stakeholders

Figure 2.3 Map that illustrates the influence and the interest of each

The

companies

t hat

are the

mo st

company. Based on

mportant

Bryson, (2011).

are def

impact and interest in this case. As a key player, the municipality of Utrecht has provided the
e case and also because they are responsible for bringing in the contacts.
Albron, which is not only a catering company but also a coffee provider and facilitator, belongs to
the key players as well, due to the fact that they are responsible for catering s
office buildings in Beurskwartier and also due to the fact that they already use their own coffee

motivation to carry out th

ome of the large
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waste to grow oyster mushrooms. Eurest is also willing to participate in this business network at
this moment. It is a big catering company, which has a contract with the Rabobank for the next
five years. Apart from this, Eurest also serves coffee and they put their coffee waste along with the
organic waste of the Rabobank which is then collected by S electa. Selecta, as well as EcoS matrt,
are th e waste collection companies of some of the buildings in the Beurskwartier. They are well -
established in the market and cooperate with Rabobank and Eurest. EcoSmart is a daughter
company of Van Gansewinkel, which develops and produces waste bins, ensuring that waste
streams are ready for recycling. JDE is one more
coffee production company is interested in the idea of circular economy and growing mushrooms
on their coffee waste. JDE already collaborates with g rowing companies in other cities like Tilburg
with the company ZuiderZwam and a comparable network could be established in Utrecht.
Volksbhank is included in this list as the last key player, because according to Volksbank they are
open to be involved in a project like this. They are willing to participate in this network by
delivering their coffee waste and providing oyster mushrooms in their catering service. It is a big
company located in the Beurskwartier area, having a large number of employees and thu s large
amounts of coffee waste. EcoSmart is responsible for their coffee waste and Sodexo for their
catering.

There are also companies that could be influencing this process, but do not feel the need to
participate at this moment. The quadrant of these co mpanies is named Omeet
focuses on the partners that could contribute in the case with their knowledge, resources etc., but
only if there is something extra in it for t hem.

key

t hei

At

collaborate. Raboban k , for instance, has a | ot of coffee waste

they already have a network with waste collection companies. Rabobank contracted Selecta and

Eurest and therefore has a lot of influence on the policy of both companies when it is relevant to
their building. However, there is a need to take a look at this possible collaboration further, as the

Rabobank is not a key player yet. In addition, the possibilities for GRO to participate in the concept

of growing mushrooms from the coffee waste is really low at this moment. However, the fact that

they collaborate with Eurest and Albron increases the need for its involvement. To conclude, they

have a lot of influence, but not enough motivation to be included.

The quadrant of Oisthodv coalsudes athe Fungi Factor
a mushroom grower and developing business, wants to be part of the network of reusing coffee
waste, providing their knowledge in terms of the production process. However, they are less
powerful in  processing the estimated amount of coffee waste into mushrooms on a large scale. USI
has some interest, but with not so much influence in this case.

The | ast guadr ant of figure 2.3, the Ol east i
moment d id not see the possibility to be involved in the project and do not influence its feasibility.
For instance, companies such as SUEZ gave important information for this research, but are not
contacted for further collaboration as they might do not pick up w aste at companies in the
Beurskwartier. Therefore, they are placed in this quadrant. As can be seen in the figure, there are
more companies that are not so willing to be involved in this business case at this moment, such as
Starbucks coffee company.

Interest in different areas

Table 2.2. is created in order to make a clear overview, in terms of the companies that are includ ed
in the shortlist (figure 2.3 ), and to show the degree of their interest in different areas. It is a
conclusion that results fro m the interpretation of the interviews and the classification is an
estimation based on common sense.
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Table 2.2 lllustration of the areas of interest of stakeholder groups, according to the stakeholders that are
included in theshatisaekehol der sd

| Interested in the impact on

0| = m ” ,u
Stakeholder B 3 E 5- %- -'g"
group o3 m % -4 .E:'.._
Investors -+ |+++ S S
e+ 4+ |+ ++
Waste collection
companies + + +
o+ A+
veeon | 44 [+ 4 4
Facilitators | +—+ ++ ‘+‘+ ‘+‘+

Five areas of interest are presented, namely general interest, finance, environment, society, and

reputation. A symbol -blue star - is used to indicate on a scale of one to three stars the degree of
their interest. One star means low interest, three stars is the highest interest .
interestdé is included as well describing the unwillingness
showing no stars. It needs to be mentioned that there are differences between the specific pa rties
within stakeholder groups, but no distinction is made in table 2.2.

The category O6gener al interestd is placed in the first
stakeholder group wants to be involved in this business case of growing oyster mushrooms on

coffee waste in general. Mushroom growers, such as Fungi Factory, are the most interested (three
stars), followed by mushroom buyers. Subsequently, coffee waste providers are motivated by this
sustainable idea because they want to exploit the huge amou nt of coffee waste that is produced on
daily basis. More specific, on the one hand, municipality of Utrecht, JDE and Volksbank have shown
high interest for collaboration but on the other hand, Starbucks and Rabobank are not willing to be
involved in this ¢ ase at the current situation. For this reason, coffee waste providers have middle
interest (two stars). Additionally, mushroom buyers show middle interest due to the fact that,
Albron and Eurest, are enthusiastic on this sustainable idea, in comparison wit h Sodexo and GRO
that are not because they already use their coffee waste for mushroom production. Facilitator
companies have middle interest as well, because there are companies that are really interested and
some of them are not at this moment. The rest of the stakeholder groups, which are investors and
waste collection companies, have on average the lowest general interest (one star).

It is generally accepted that every business puts effort in the financial part because money
and making profit are the d riving forces of most businesses. However, the degree of importance for
each company differs. Investors are considered to have high interest in the financial part as they
are investing to kickstart the business. The stakeholder groups of coffee waste provi ders,
mushroom buyers and facilitators have a middle interest (two stars) in the finance area, because
Albron, Eurest and JDE, as big companies, are more motivated by the finance than the municipality
that is motivated more by other areas. (Coffee) waste ¢ ollection companies, such as Selecta and
EcoSmart are not so motivated by the financial part because their profits may not significantly
differ after their involvement in the network. The mushroom buyers, Albron, Eurest and individual
entrepreneurs that ar e interested in this business case. As it is mentioned earlier, Eurest and
Albron companies put effort on the financial part, but small entrepreneurs focus more on other
aspects.
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Mushroom growers are the most motivated group (three stars) in terms of the environment
and the society, willing to cooperate in order to enhance the idea of sustainability and circular
economy through the reuse of coffee waste and the production of oyster mushrooms. For instance,
Fungi factory created based on the idea of making a more sustainable world, taking advantage of
the coffee waste, on a local scale. Stakeholders such as coffee waste providers, mushroom buyers
and facilitators have less ideological motives (one and two stars, respectively) to join such
collaboration. More specific, Albron, as it is mentioned earlier, reuses the coffee waste they
produce and cultivate oyster mushrooms on it, as they want to enhance sustainability. Both JDE
and Eurest are also triggered by the idea of sustainability. Sodexo has some interest in the
environment, but they will not be involved in the specific case as their interest in other categories
is quite low. Starbucks company adapts a more sustainable image, providing small bags of coffee
grounds to their clients, but not strong enough to be involved in this specific case.

The stakeholdersé reputation is the fifth area of inte
stakeholder groups. The companies take reputation into consideration, as they want to improve the
business image by acquiri  ng a greener and more sustainable character. For this reason, investors,
coffee waste providers, mushroom buyers and facilitators are rated with two stars -middle interest -
. For the mushroom growers and waste collection companies, the goal of a more sustai nable image
is not one of the main priorities.

2.3 Recommendations

There are several recommendations related to further network development.

Firstly, the business should be started by including the key player companies that are
mentioned in the shortl st (figure 2.3). They are expected to be the most interested partners and
the most powerful compared to the other stakeholders involved. More specific, these are the
municipality, Albron, Eurest, Selecta, JDE, Volksbank and EcoSmart. Furthermore, it is
recommended to continue the collaborations with the Fungi Factory and USI, and to try to attract
the companies that could have a big influence on this business, such as Rabobank. Additionally,
entrepreneurs that are interested should be contacted.

The stake holder longlist (table 2.1) can be used to approach other organisations that were
not contacted yet and could be interested somehow, to play a role in this project as well.
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