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Abstract

Food waste generation has received increasing attention in recent years. In this paper, we
investigate the availability of information regarding food waste management on-board
ships and describe how this information is communicated by companies operating passen-
ger ships in the Baltic Sea. Furthermore, we summarize the aspects that influence efficient
management of waste and identify pathways for food waste reduction on-board ships. The
main three findings from this study are: (I) the information on waste handling at compa-
nies’ websites was to a large extent lacking. Food waste was mentioned in 22% of investi-
gated ferry ship operator cases and in 32% of cruise ship operator cases. (II) In the inter-
views with environmental managers from two passenger ship companies, various aspects
of food waste handling on-board ships were identified, which could be further grouped
into technical, economic, management, legal and social categories. We suggest that the
aspects of waste handling presented in this paper can serve as a framework for detection
of the challenges and possibilities for different actors including shipping companies, ports
and waste management agents. (III) The pathways towards efficient food waste handling
may differ for individual ships, as it depends on vessel age, type of equipment and route
schedules. The effort should be put in separating food waste from the rest of waste streams
as it enables a clearer picture of the waste produced, increases the handling alternatives
and may provide technological and economic benefits. Transparency and communication
between the waste handling actors is the key in finding tailor-made solutions for treatment
of ship-generated waste.
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1 Introduction

Waterways play an important role in transportation. The world’s cargo and passenger ships
are constantly getting bigger. The cruise shipping industry has been evolving considerably
during the last decades with increasing number of tourists that sightsee and relax on-board
(Sun et al. 2011). The most recent data claim a global travel of about 23 million cruise pas-
sengers in 2015 (CLIA 2016a). Passenger ships, as do other residential entities, generate
waste as a result of daily activities and operations. Food waste is a substantial single waste
stream as up to 3.5 kg of waste per day can be generated by a passenger on a cruise ship
(HPTI, cited in EMSA 2017).

Food waste is a global problem, and it is estimated that about one-third (1.3 billion
tonnes/year) of food produced is wasted or lost (FAO 2011). The handling of food waste
is a multi-criteria problem (Babalola 2015; Angelo et al. 2017), where the environmental
aspects are the driving forces for regulations although there are many more criteria for
achieving sustainable solutions. Recent findings show that there are more energy and phos-
phorus savings to achieve when food waste is prevented compared to recycling of food
waste (Hamilton et al. 2015). Therefore, reduction of food waste should, when possible,
be prioritized and implemented along entire food chain. The prevention of food waste is
being actively discussed in the international literature (Schneider 2013). In hospitality sec-
tor, food waste reduction practices include offering various portion sizes at different prices,
placing information to the customers in buffet-type restaurants, removing trays and letting
the customers carry the food on plates only, replacing all-you-can-eat option by pay-by-
weight option and finally passing food on to charitable organizations (Filho and Kovaleva
2015). Some of this may also be of relevance to shipping, but there are also conditions that
are specific to ships and shipping.

Current regulations for ships allow sea-disposal of ground food waste, also in the sen-
sitive areas as the Baltic Sea, when the ship is moving not closer than 12 nautical miles
(NM) to land (IMO 2011a). A distance of 12 NM to land is also required for sewage (toilet
wastewater also called black water) discharge while for discharge of grey water (wastewater
from showers, laundry and ships kitchen) there are no limitations in international regula-
tions (IMO 2011b). How the waste is kept on-board can vary from case to case. Sometimes
separating the wastes on-board is not strictly based on the regulation but results from prac-
tical management as keeping apart soft food waste from the mixture of hard food waste
and packaging (EMSA 2017). It also occurs that the waste streams are mixed on-board and
food waste is stored in grey water/sewage tank (EMSA 2017). In such cases, the regula-
tion states that mixture should be handled as it is composed of the component that has the
strictest rules concerning sea-discharge IMO 2012).

Since food waste is regarded biodegradable and non-harmful, any limiting of sea-
disposal will not score points in the ship environmental performance standards (CSI
2016). It is instead for each shipping company to decide how far beyond the minimum
requirements to go. In case of the Baltic Sea, the cruise shipping industry voluntar-
ily committed to be more restrictive than current law in terms of discharging sewage
and grey water; however, no commitment was stated regarding discharge of food waste
(CLIA 2016b). The alternative to sea-discharge is port reception of waste, and ports in
the European Union are obliged to collect food waste from the visiting ships. The col-
lection and further treatment onshore depends on whether ships previously called ports
outside EU, as in such cases food waste is considered category 1 animal by-products
(may transmit diseases) and must be incinerated (European Commission 2009). On the
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other hand, food waste having EU origin can be used for biogas production onshore or
for other purposes usually applied for land-based waste.

Globally, stakeholders demand environmental responsibility from international com-
panies and the companies can respond to that demand by informing about their environ-
mental performance. The number of companies disclosing such information is increas-
ing, and often it is done by using Internet which is a relatively cheap, fast and easy tool
(Jose and Lee 2007). Also shipping companies use websites for communication with the
stakeholders.

The aim with the study is threefold;

I.  To analyse how the management of food waste is performed and communicated in
comparison with sewage and grey water on the websites of the companies operating
passenger ships in the Baltic Sea,

II. To identify aspects that influence the management of food waste
and
III. To identify pathways towards food waste reduction on-board ships.

This study is focused on the Baltic Sea due to its sensitive character and designation
of special area by International Maritime Organization regarding management of gar-
bage and sewage.

2 Method

A review of information published on the websites of 27 ferry ship operators and 34
cruise ship operators active on the Baltic Sea, listed in HELCOM report (HELCOM
2015) was performed to find information about the wastes generated and the waste han-
dling. A first quick pre-review of the information focused on the information about food
waste was performed in November 2016 in order to select potential respondents for
the interviews described in the paragraph below. Further the main review, performed
between 22 and 29 May 2017, was to examine the websites and look for information
about food waste, sewage and grey water, including also the synonyms for these terms.
If no such information was found during the first step, a further investigation was per-
formed by Google search engine using a combination of the company name and either
“sewage” or “waste”. In this step, only findings that lead to the company websites
were analysed and information published on external websites was excluded from the
analysis.

To complement the review and to get understanding on how food waste can be managed
on-board ships, two semi-structured interviews were performed in January and April 2017
with environmental managers from two passenger ship companies active in the Baltic Sea
region. The respondents were selected based on the pre-review of the companies” websites
where the effort to reduce food waste was communicated. The interviews took approxi-
mately 1 h each and were intended to identify future solutions via answers to the following
questions: (1) Why were food waste programmes started at the companies? (2) How is
food waste reduction achieved? (3) What are the challenges and potentials in food waste
management perceived by the shipping companies? The respondents were assured that the
answers will be treated confidentially.
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3 Results
3.1 Review of the companies’ websites

By reviewing the shipping companies’ websites, it was found that the information about
the ship-generated waste could be reached by opening subpages titled exactly or related
to environmental responsibility, environment, CSR policy, environmental policy, com-
mitment and sustainability reports. Most of the studied ferry ship operators (over 70%)
do not mention food waste, sewage or grey water on their websites (Fig. 1). The term
food waste, or its synonyms, is present on 22% of the websites reviewed. Seven per
cent of the ferry ship operators mention “solid waste” or “waste” where, in theory,
food waste could be included. Similar result to food waste has been obtained for grey
water, as this term was mentioned on 22% of the reviewed websites. Sewage is men-
tioned slightly more often (26%) than food waste and grey water. A minor fraction of
the ferry ship operators name wastewater, which can theoretically comprise sewage and
grey water. A further analysis of the websites of the ferry ship operators that mentioned
food waste showed that, according to the description on the websites, these wastes are
delivered to shore (Fig. 2). Three ferry ship operators just describe that these wastes are
disposed of ashore, whereas three operators give more details by describing that food
waste is disposed of ashore in either macerated form or in untreated form. The opera-
tors that stated “waste” or “solid waste” added that the waste is delivered to shore for
disposal. Disposal of sewage in port is the most common option for the analysed ferry
ship lines (5 of 7 operators), followed by treatment on-board (1 of 7 operators) and a
combination of either disposal of sewage ashore or treatment on-board, depending on
the ship (1 of 7 operators). Similar practice is observed for grey water, with disposal
ashore as the most commonly applied handling (5 of 6 operators). One operator informs
that the grey water produced on-board is either delivered to shore for disposal or treated
on-board. The operator that stated “wastewater” instead of specifically sewage or grey
water describes that this waste is treated on-board. As mentioned above, the degree of
mixing food waste in the other streams may vary for the ferry ships.

Food waste/KitChen 4,44 sete444444404040404444
waste/lbiowaste $666666466668466000s0b0s0ss

Sewageiblack water [

Grey water

Wastewater
Waste/solid waste

0 5 10 15 20 25 30
% of ferry ship operators

(LIS

Fig. 1 Percentage of ferry ships operators stating “food waste”, “sewage” and “grey water”” on the websites
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Fig.2 Handling of food waste described by ferry ship operators

The cruise ship operators mention food waste more often, compared to the ferry ship
operators. The term food waste has been found on 32% of the websites of the cruise ship
operators, and additionally on 21% of the websites “solid waste” has been found (Fig. 3).
Sewage has been found on 44% cruise websites, whereas grey water is stated by 38% of
analysed cruise ship operators. Additionally, one cruise ship company states wastewater
on the website. A further analysis showed that in the group of 11 cruise ship operators
that mention food waste on the websites, more than half state sea-discharge as handling
option for food waste (Fig. 4), either as the only handling or in combination with disposal
ashore or incineration. Incineration is mentioned also in combination with shore disposal
(2 operators) or alone as the only alternative (1 operator). The remaining cruise ship opera-
tor describes that food waste is dehydrated and compacted, but no information on how and
where the compacted waste is disposed off further. Cruise operators that stated waste or
solid waste were analysed as a separate group. Out of seven operators in total, four do
not provide further information about the handling on the website and three operators
inform that either the wastes are not discharged overboard or that the wastes are disposed
of ashore. Regarding sewage, the on-board treatment is the common practice by the cruise

Food waste/KItChen 4444444444444 84848588844
ISR 222222 222022022222222202

sewagerbiack water

Grey water

Wastewater :l

Waste/solid waste |

0 10 20 30 40 50
% of cruise ship operators

LLIT)

Fig. 3 Cruise ships operators stating “food waste”, “sewage” and “grey water” on the websites
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Fig. 4 Handling of food waste described by cruise ship operators

ship operators, either for the whole sewage generated (9 of 15 operators) or for a fraction of
the generated sewage (6 of 15 operators). In the latter group, the fraction of sewage which
is not treated on-board, is disposed of ashore (4 of 15 operators) or either disposed of
ashore or discharged legally to the sea without treatment (2 of 15 operators). Grey water is
handled in various ways on-board cruise ships as described by 13 operators. Five operators
stated that grey water, either the entire volume or parts of it, is treated on-board, however,
with no information provided on how the remaining part of grey water is handled. One
additional operator applies a combination of treatment on-board and disposal ashore. Two
operators discharge grey water to the sea without treatment, and five operators mention that
this water is handled in a combination of sea-discharge and shore disposal and/or treatment
on-board. The only operator that stated “wastewater” did not provide more information,
and therefore, the handling is unknown.

3.2 Interviews

The work concerning food waste reduction was described by the environmental managers
at the passenger ship companies (company A and company B). Both companies started
food waste projects about the same time, three years before the interview.

Company A is one of the major ferry companies operating in the Baltic Sea, offering
freight and passenger transport. The company operates ships also outside the Baltic Sea.
Currently, at the company the effort is put on separation of the food waste from other
wastes and on waste reduction. In some cases, food waste is collected separately and dis-
posed of ashore for biogas production (Fig. 5). Food waste is offloaded without any pre-
treatment on-board except for one vessel where galley comminuters are installed. In that
case, food waste is ground on-board to a slurry, transferred to a separate holding tank and,
at the port, the slurry is collected by a tank truck and transported to a biogas plant. The
food waste reduction programme has been implemented in the truck drivers’ restaurants
and in buffet-type restaurants. Both initiatives to start food waste reduction programme and
to start separating food waste from other wastes were taken by the company with motiva-
tion to lower the food costs and amount of food waste generated. At the company A, the
generation of food waste is estimated at 0.25 kg/person a day. Currently, food waste num-
bers are gathered as monthly waste generation per ship and the numbers vary between high
and low season and thus generation per passenger may be difficult to evaluate.
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Fig.5 Company A strives to reduce food waste. The generated food waste is collected separately and dis-
posed of ashore for biogas production

Company B runs a day cruise all year around on the Baltic Sea on a passenger vessel
with capacity of about 2000 passengers. The work to reduce the generation of food waste
has been implemented in the buffet-type restaurant. Currently, food waste is ground on-
board and pumped into the grey water tank (Fig. 6). While in port, the mixture of food
waste, grey water and black water is pumped to the sewer system onshore. The main moti-
vation to reduce food waste was twofold: (1) the company realized that too much food
has been thrown away and (2) the sewer system on land is at risk of deterioration due to
formation of hydrogen sulphide (H,S) caused by offloading the mixture of food waste and
waste water. An installation of the separated food waste system is being considered by the
company in a long-term plan. Meanwhile, food waste reduction actions are introduced to
lower the load of food waste in the grey water tank. By implementing improved routines in
the galley and in the serving area, a 30% food waste reduction has been achieved. A current
estimate for the generation of food waste is at 0.3 kg/person a day. The total amounts of
generated waste vary between the seasons, which is mostly related to the varying number
of passengers.

3.2.1 A multi-criteria analysis of food waste management

The respondents described what kind of food waste management practices are currently
being applied at their companies and also shared their views on the challenges and oppor-
tunities in food waste management. As any practice of waste management is built around
a number of criteria including technical characteristics, economic aspects or legal compli-
ance, the aspects raised in the interviews were thus sorted under the headings, as follows
(Fig. 7).

Under the technical aspects following points have been identified:

Infrastructure onshore Available infrastructure for waste handling in ports can greatly
differ, what relates to the land infrastructure. One of the respondents from company A

[DDGDGDGDDQ]

00 00 OO0 OO0 00 OO00oD0o

- Food waste - Wastewater

shore

Fig.6 Company B strives to reduce food waste. The generated food waste is stored in grey water tank and
disposed of ashore into the sewer system
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Technical aspects Management aspects

-infrastructure on shore -planning of procuring and
-emission of H,S re-using options

-adjusting land-based solutions -cooperation between ship
to ship environment and shore

-storage of food waste on-board -environmental performance

-retrofitting of ships

[ Food waste }
Economic aspects Legal aspects
-waste fee -exemption from mandatory
-minimum number of eating waste disposal
guests . -re-using of food
-retroffiting of ships Social aspects

-passengers

-crew

-changes in the menu

-feedback

Fig. 7 The aspects of the ship-generated food waste management

mentioned in the interview that the differences between regions can influence how food
waste from ships is handled further onshore. Sweden has been given as an example of a
country where the waste management is generally advanced and includes options adjusted
specifically for handling of food waste. In other regions, similar possibilities onshore may
not be present to the same extent and food waste from ships is usually disposed of together
with combustible waste or discharged to the sea on international waters.

Emission of undesirable compounds and deterioration of infrastructure onshore
Unwanted compounds can potentially be formed during biodegradation of organic waste.
Problems with H,S generation and the deterioration of the sewer system on land were
raised in the case of company B. Under anaerobic conditions, hydrogen sulphide is formed
in the mixture of sewage, grey water and food waste, which corrodes the sewer pipes. After
alarming information from the port, the company began the analysis and trials to lower lev-
els of H,S in the waste streams. The conclusion was that only separating food waste from
the rest of the wastewater would make a significant difference. Since a separate system was
not in place on-board, a food waste reduction project was implemented as an intermediate
solution.

Adjusting the land-based solutions to ship environment Waste collection practices may
differ onshore and on-board. This issue was raised in the interview with respondent from
company A. In case of this company, it has been learned that the solutions on how food
waste should be collected on-board and transferred further to shore should not be applied
based only on the land-based experience. An efficient solution should be adapted accord-
ingly to the ship environment and the fact that ship is affected by the water movements.

Storing food waste on-board The interviews revealed that there are several difficulties
connected to storing of organic waste on ships. Both respondents claim that food waste
separation from other wastes can be a challenge because storing of food waste on-board is
associated, especially during longer travels, with hygienic problems, dirty bins, unpleasant
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smell and even with insects and rats. It is also necessary to cool down the stored waste,
which is associated with additional consumption of energy. The space on-board for the
storage of waste is limited, which is a further challenge.

Retrofitting of ships A separate food waste system on-board is a favourable solution.
In the interview with respondent from Company B, however, a technical challenge when
retrofitting existing ships with a separate food waste system was mentioned. Installing such
system in the ship’s structure on-board is difficult mainly due to limited available space.
The installation process is easier in case of newly build vessels as such system is included
already in the design stage.

Under the economic aspects, following points have been identified:

Waste fee One of the business expenses of the companies is a fee to dispose of generated
wastes. Information provided during the interview showed that the waste collector process-
ing waste from the company A charges lower fee when food waste is separated compared
to the fee for the mixed combustible waste. The difference in the fees is motivated by high
demand for food waste for the biogas production. An optimal solution for shipping compa-
nies in general, suggested by respondent from company B, would be the possibility to sell
the separated food waste to operators of biogas plants.

Minimum number of eating guests at the buffet-type restaurant Number of eating guests
at the buffet restaurant is important for economic reasons. An example was given by the
respondent from company A where in the early stage of the project a minimum number of
eating guests has been estimated when offering the buffet was profitable. If the number is
not reached, the buffet is not offered and the guests are asked to choose another restaurant
that sells portion meals instead. Having the rule of minimum number of eating guests helps
to avoid the generation of food waste at serving.

Retrofitting of ship As provided by the respondent from company B the installation of
separate food waste system is not only challenging from the technical perspective but there
exists an additional economic aspect. The retrofitting work needs investment from the ship-
ping company. There is also loss of income for the company during the time of retrofit as
the ship is not operating.

Under the management aspects following points have been identified:

Planning of procuring of food and reusing options Planning how much food to prepare
and repurposing of leftovers leads to food waste reduction. As provided in the interviews,
the initial stage of the project at company A included reviewing of the purchasing pro-
cedures, planning of procurement of food ingredients and working with reusing of food
in those cases when it is appropriate. In the case of company B, the reduction of food
waste is performed at different stages including purchasing of provisions, preparing the
meal and serving. The former stage is especially challenging as the number of passengers
vary between cruises.

Cooperation between “the ship and the shore” As maritime traffic operates between
shore and sea most of the operations require collaboration of personnel from both sides.
The respondent from company A pointed out that the cooperation between the ship crew
and the municipality is important in the matter of offloading ship-generated wastes. Com-
munication between all actors is needed to achieve a sustainable, functional management of
waste. A recommendation from the respondent to make the overall process more efficient
is to increase the engagement of the waste entrepreneurs. One idea to achieve that could be
by formulating the waste reception agreement that obliges entrepreneurs to provide service
in guiding and suggesting options for the utilization of waste from ships. Another input to
make the overall process more efficient is to clearly communicate the responsible person
for waste reduction issues in ports.
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Environmental performance Companies can commit to responsible care for environ-
ment by setting the reduction of food waste as an environmental target. The interviewed
companies currently do not use food waste numbers as targets or goals in their environ-
mental work. It has been motivated by the fact that the projects have been quite recently
implemented and the respondents do not want to set unrealistic numbers. However, it is not
excluded that quantitative targets for that waste will be set in the future.

Under the legal aspects, following points have been identified:

Exemption from the mandatory waste disposal Whether shipping company is obliged
to dispose waste in every port of call or in some specific ports can have an impact on the
further waste handling onshore. This was revealed during the interviews that being granted
the exemption from the mandatory waste disposal, company A could, according to the
company needs, make agreements with the waste entrepreneurs and plan where the waste
(including food waste) is disposed of.

Reusing the food One alternative to reduce volume of food waste is to reuse food. In
the interviews the respondents explained that in the buffet-type restaurants on-board care
is taken to limit food served at once. Due to the hygienic regulations, any remaining food
from the buffet cannot be returned to the kitchen and be served again but instead it must be
thrown away. A possible exception from that rule, however, is to serve the remaining food
to the crew, and it is sometimes practiced at company B. Company A also considers the
possibilities to reuse some food ingredients if it is along with the regulations.

Under the social aspects, following points have been identified:

Passengers The behaviour of passengers during the meals has an impact on the amount
of food waste. Some examples mentioned by the respondents from companies A and B are
as follows. It has been realized, in case of company B, that the buffet-type restaurant is the
main source of food waste. Therefore, this restaurant was re-organized according to proce-
dures and processes aimed to reduce waste that included introduction of smaller portions
at the buffet table, use of smaller plates and improving the “flow” of eating guests. The
latter has been motivated by an observation that long queues at the buffet have negative
effect on the eating guests as they tend to take larger portions of food to avoid getting in
the long line again. Company A decided to introduce an additional person who serves meat
and other protein-rich food to the eating guests in the buffet-type restaurant. Earlier, the
guests were taking this type of food by themselves which resulted often in big portions on
the plates and consequently in waste. Additionally, a written information has been placed
in the restaurant aimed to make eating guests aware of food waste. The guests are asked to
take smaller portions but several times.

Changes in the menu Differentiation of menu can be an element of the food waste reduc-
tion project. An example given by company B was an initiated cooperation with a popular
restaurant onshore that resulted in introduction of vegetarian menu on-board.

Crew An engagement of the crew in the food waste reduction is crucial. In the interview,
the respondent from company B said that the crew has been prepared through a 6-month
training provided by an external firm, with aim to raise awareness of the waste generation
and to introduce new practices aiming at reduction of wasted food.

Feedback from the crew and passengers The progress of the food waste reduction pro-
jects can be reviewed by collecting feedback from the crew and passengers. None of the
interviewed companies has performed systematic surveys among passengers and crew to
get feedback on the company’s approach to waste reduction. However, according to the
respondent from company B, engagement and positive response from the crew to the pro-
ject has been noticed.
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4 Discussion

In this study, mapping of information published on the websites showed that the minor-
ity of the passenger ship operators inform about food waste management practices. It
has been noted that cruise ship operators provide more information about the waste
management compared to the ferry ship operators. Additionally, many cruise ship oper-
ators apply more than one alternative to handle the same type of wastes, which is visible
especially for food waste and grey water. This can result from the fact that the operator
has many ships operating in different regions governed by local regulations and also
from the fact that ships have varying equipment on-board.

Food waste is, according to the information published, always delivered to shore by
the ferry companies. There are some cases when food waste is disposed of in the sewer
system onshore together with the wastewater from ferry ships, which seems to be rele-
vant for older vessels. In case of cruise companies, it is quite common to discharge food
waste to the sea. Other options to handle cruise food waste include shore disposal and
incineration. Sewage and its handling is described on the websites of ferry and cruise
ship operators more often than handling of other waste streams. This can be related to
the ongoing public discussion on handling of ship sewage and also to recently revised
MARPOL Annex IV that will limit sea-discharge of sewage. It should be noted that this
study relies on published information from the companies’ websites. There might be
shipping companies that have specific waste management programs but do not use their
websites to disclose such information; hence, they are not included in the study.

Disclosing information about the waste disposal is not mandatory by law but is a
decision of a single shipping company and its environmental management system. This
step does not require considerable work load but can give numerous benefits to the com-
pany including passenger participation in the waste management system. Food waste,
sewage and grey water can be of interest to the passengers as these wastes directly relate
to the presence of people on-board and are also well known from the household envi-
ronment. Therefore, waste volumes can be possibly lowered with the help of passengers
and their behaviour on-board.

More light on the aspects that influence management of food waste on-board was
put during the interviews with the environmental managers. The information about food
waste practices given by the respondents was analysed and sorted under technical, eco-
nomic, management, social and legal aspects. It can be concluded that an important step
towards more effective management is the separation of food waste from other waste
streams. This enables to measure generated waste, monitor the amounts and provides
recycle possibilities. Both respondents agree that storing of food waste on-board is trou-
blesome due to hygienic reasons and limited space. On existing ships, the retrofitting
of the waste system is challenging due to technical and economic reasons identified in
the interviews. A significant technical aspect that has also impact on the infrastructure
onshore is associated with practice to mix food waste with wastewater on-board. To
limit deterioration problems in sewer system onshore, an effective food waste reduction
should be applied to constantly lower the organic load of the wastewater mixture and, in
the long run, a separate food waste system should be installed. The separated food waste
can be processed further onshore. It has been noticed that there is demand for food
waste to produce biogas on land; however, biogas infrastructure is developed to different
degrees in the region, and therefore, the demand is concentrated at some locations.
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The examples given by the companies interviewed in this study show multiple
approaches to reduce food waste generation. In both cases, the efforts were focused on buf-
fet-type restaurants. The solutions used were created by considering mainly management,
social and economic aspects, whereas legal aspects (reusing of food) were mentioned as an
obstacle. The pathways towards reduction of wastes start at planning and purchase phase
and continue through implementing improved routines in the galley and in the serving area.
The latter is associated much with social aspects as the companies could impact the eating
guests and their behaviour which in turn resulted in lower amount of waste.

In this study, due to the limited number of interviewed respondents, it is not possible to
draw clear conclusions regarding the whole shipping sector. Nevertheless, the findings are
still of interest, as they give insight into challenges and possibilities that companies face
in their every-day work with management of waste. They can serve as a base to build a
hypothesis to be tested further on a larger group of respondents. Can the findings and solu-
tions from interviews be used by other shipping companies operating in the region in the
meanwhile? In general, yes, although there are some limitations. Due to EU regulations,
only food waste from ships operating in the EU may be used as biogas substrate, which
makes this possibility unavailable for international cruise ships. From the general point of
view, it should be also considered that even if the energy from food waste is recovered in
the biogas process, a focus should be put on systematic reduction of generated food waste
instead of creating a solution that relies entirely on the delivery of food waste.

There is a possibility to observe how food waste reduction is performed onshore to
make an effort to implement some of the used solutions on-board. Several opportunities
for food waste reduction in the hospitality sector can be found in the literature but they
should be analysed whether they suit the maritime environment. Some of them can simply
be applied directly on-board, such as placing information for the eating guests in the buffet-
type restaurants as was practiced by one respondent in the study. On the other hand, some
land-based solutions for example donating food to the charitable organizations cannot be
applied to entire shipping sector as there are health regulations prohibiting such solutions
from ships engaged in the international transport.

There might be multiple factors which impact the management of wastes in the ferry
sector and in cruise sector. One of them is route schedule as ferry ships operate on a regu-
lar schedule during the whole year, whereas cruise ships visit the Baltic Sea region less
often. The frequent schedule between the countries in the region enables tighter coopera-
tion between actors onshore and on ship, which in turn helps in solving the waste issues.
In order to get accurate picture of food waste management in the region also other perspec-
tives have to be included, as for example government policies.

5 Conclusions

The aim of the study was to analyse how the management of food waste is performed and
communicated on the websites of the companies operating passenger ships in the Baltic
Sea. Currently, it is a challenge to see the big picture on how food waste is handled by pas-
senger ships operating in the Baltic Sea as most of companies do not make this information
available online. The further goal was to identify aspects that influence management of
food wastes on-board ships. Using the information gathered at the interviews, these can
be further grouped into technical, economic, legal, social and management character. Both
respondents agree that separation of food waste from other wastes is favourable. However,
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as the findings shown, the separation can be a challenge on existing ships that require ret-
rofitting. Finally, by analysing the studied cases, shipping companies can choose the buffet-
type restaurants as a starting point for food waste reduction programmes. Further steps can
be adjusted according to the individual ships and their unique characteristics. The findings
from the interviews can be used in the further research to build a hypothesis to be tested on
a larger group of respondents from the passenger ship sector.

A suggested sustainable solution for the ship-generated food waste in the region is based
on three pillars: on-board food waste should

(1) be separated from other waste streams,
(2) should be measured and
(3) constantly reduced.

The study was focused on shipping in the Baltic Sea region; however, the findings can
be translated to other regions and encourage more intensive work with ship-generated
wastes.
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