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Abstract

The challenge of food waste in the foodserviceameuft China is under-examined. This paper
advances knowledge by exploring the food waste gemant practices adopted in a sample
of Shanghai full-service restaurants. Through 22lepth semi-structured interviews with

senior managers it establishes the significandbefood waste challenge and identifies the
Chinese food consumption habits as a major causspif2 the pronounced role of consumers
in food waste generation, restaurateurs largelytdaengage them in mitigation. To mitigate

food waste occurring on customer plates, changaledChinese dining culture should be
facilitated via nation-wide campaigns aiming toseapublic awareness of food waste when
eating out. The government of China should leadhendesign of such campaigns, ideally
involving celebrities for better consumer appeall academics for the assessment of their
effectiveness. The national government should piswide free-to-attend specialist training

to restaurant managers and staff on how to mitifyeted waste occurring in kitchens.
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Highlights

» Explores food waste management in a sample otairlice restaurants in Shanghai
» Establishes the significant magnitude of food wasteeration

* Pinpoints the Chinese dining culture as a majoseau

» Highlights the mostly passive nature of existingigaition approaches

» Elaborates on the interventions required for mdiecgve mitigation



1. Introduction

The negative repercussions of wasting food havg loeen acknowledged (Engstrom and
Carlsson-Kanyama 2004) but it was not until regetitht food waste became an issue of
global concern (Parfitet al. 2010). This is partially attributed to grown pml#l recognition

of close relationships between wasted food and foselcurity given that, globally, a third of
the food produced for human consumption is laretfilfFAO 2013) while the estimated 842
million people live in food poverty (Martin-Riost al. 2018). Acknowledging the overlap
between wasted food and food poverty, the UnitetioNa (UN) have included food waste
into their Sustainable Development Goals (SDG). allyt SDG12, Responsible
Consumption and Productiohas set to halve global food wastage at the copsomstage
and significantly reduce its occurrence at the esdagf food production and distribution

(UNSDG 2019).

The UN goal of mitigating food waste occurrencehat consumption stage concerns
households and the sectors of retail and foodseilWdNSDG 2019). To aid in meeting this
goal, numerous studies have examined the phenomentod waste in households and
supermarkets (see, for instance, Filimonau and lEmet017; Graham-Rowet al. 2014;
Parizeatet al. 2015). The challenge of food waste in foodseryigevision has been studied
less rigorously (Wanget al. 2017) which is a major shortcoming as availablemeges
suggest it is significant (Principa&t al. 2018). For example, in Canada, the contribution of
the foodservice sector to food wastage acrossritiedood supply chain is 9% by economic
value (Zero Waste 2018) while the sectoral shafek28o and 25% by weight have been

reported for EU-28 (FUSIONS 2016) and USA (ReFER&0Qrespectively.

The challenge of food waste in the foodservice merst even more pronounced in
emerging economies (Papargyropoukdual. 2019). For example, Weet al. (2018) posit

that the foodservice sector of China generates dfathe nation’s total food waste. This



disproportionate share is mostly attributed toitfeeeasing frequency of eating out driven by
rising living standards among local residents (kdnhauet al. 2019a). Limited research on
food waste occurrence within the foodservice sectidr emerging economies inhibits an
understanding of the underlying causes and hantpersiesign of mitigation approaches

underpinned by empirical market-specific analyBisr(cipatoet al.2018).

This paper advances the research agenda on fodd wathe foodservice sector by
exploring it within a sample of restaurants in Siteai, China. The research questions the
study has set to answer are as follows: 1) howifgignt is the challenge of food waste in
Shanghai restaurants? 2) what are the causesafdtsrence? 3) what measures, if any, are
adopted by restaurateurs for mitigation? and; 4y lsan future mitigation become more
effective? The study sheds light on the phenomefoestaurant food waste in the context of
a large global economy characterised by the rapldixeloping patterns of out-of-home food
consumption and a promptly evolving foodservicet@ecthus providing insights into

prospective policy and management interventionsired for effective mitigation.

2. Study background

2.1. Magnitude of food waste in the foodservice sector

Although academic research acknowledges food wastine main challenge for the short-
term business profitability and the long-term eomimental sustainability of the global
foodservice sector (Goh and Jie 2019), accuratesasgents of its magnitude are rare
(Papargyropouloet al. 2019). At the sectoral level, the large size dreldomplex structure
of the sector hamper creation of comprehensive idantories and hinder generalizations,
thus impeding reliable sector-wide and/or counapresentative estimates of food waste

(Filimonau et al. 2019b). Moreover, at the organisational level, infosdservice providers



do not record the exact quantities of wasted feddle those very few operators that do keep
accurate records consider these commercially semsitith consequent unwillingness to

share them publicly (Filimonau and De Coteau 2019).

In absence of scholarly research, the magnitudeaaf waste in the foodservice sector
can be established through the estimates providedspecialised industry and/or
governmental reports. For example, according toréipert published by the Barilla Center
for Food & Nutrition (2012), 1.9 million tonnes fod is annually wasted in the foodservice
sector of Germany, which makes this country thgdsr offender in Europe (FUSIONS
2016). However, such specialised reports are predortly available in developed countries
and/or for large (chain) foodservice operators oflfais is partially because of grown
political concerns about the challenge of food wastcurrence in the national foodservice
sectors of developed countries with subsequenspres imposed on the industry to disclose
measures towards its reduction (Rhou and SingaD)2@espite this, even in developed
countries the quality of food waste reporting isdinere. For instance, FUSIONS (2016), a
EU-28’s initiative designed to reduce food wasteunence across Europe’s food supply
chain, posits that sufficiently accurate estimatédood waste are only available for the
foodservice sectors of eight EU countries, namelystAa, Denmark, Finland, France,
Germany, Ireland, Sweden and the UK, while thergguor the remaining 20 member states

are represented by rather crude estimates.

There are no comprehensive food waste reportsadlaifor the foodservice sectors of
developing and transitional economies (Filimonad Bre Coteau 2019). The main principle
of [environmental] management suggests that, irerotd manage [an issue], its accurate
magnitude needs to be established first (Eriketaal. 2019). In line with this principle, the
lack of precise figures on food waste complicatesiaderstanding of the main operational

areas within foodservice provision where it occangl makes it difficult for managers to



assign mitigation priorities (Papargyropouletual. 2016). It is therefore argued that a global
database on food waste is required holding accuegelarly updated, figures on food waste
occurrence in the national foodservice sectors sofmany countries as possible. Such a
database should further contain examples of ‘besttiges’ in mitigation adopted by various
categories of foodservice operators. It should tweided in open access and in multiple
languages in order to facilitate cross-boundarynieg and knowledge exchange on effective

management of food waste.
2.2. Drivers of food waste

Substantial efforts have been applied to estaladisth categorise the drivers of food waste
occurrence in the foodservice sector. For examPBl&cipato et al. (2018) distinguish
betweenkitchen food wastandclient food wastearguing that the former occurs during the
process of foodstuffs’ storing, meal preparing,r@aient cooking, dish plating & serving
while the latter arises from customer plates. Thisimilar to the categorization adopted by
Papargyropouloet al. (2019) who divide food waste infiseparationrelated andustomer
related with the latter category being sub-dividei customer plate wastend buffet left-
overs Pintoet al.(2018) split food waste into four categories clagithat food is wasted 1)
because of spoilage; 2) during meal preparationd8) to excessive portioning and; 4)
because of customer behaviour (so-called platevefs or plate waste). Martin-Ries$ al.
(2018) highlight three stages in food waste ocawagestorage preparation(kitchen waste)
and consumption(plate waste). This latter, three-stage, categtos has been adopted in
most industry and governmental reports on food evastthe foodservice sector (see, for
example, WRAP 2017) that have further attempteddssign quantitative estimates to the
relative magnitude of its occurrence. For instamtehe foodservice sector of Austria, 29%
of food is wasted in the kitchen, mainly in thenfoof excess ingredients left from meal

preparation and/or due to over-cooking resultingimsold dishes (Hennchen 2019). In the



UK, 45% of food is wasted at the preparation stadech is the responsibility of the kitchen
department, 21% - due to food spoilage and quedbtgrioration, which is the responsibility
of the kitchen and procurement departments, and 8#%od waste occurs on customer
plates, which is the responsibility of consumersRAP 2017). The UK's Sustainable
Restaurant Association provides slightly differgtires for London pinpointing that most of
food here is wasted in preparation (65%) followsdchistomer plates (30%) and then by
spoilage (5%) (SRA 2010). Lastly, the data from Wéw (2019) suggest that, globally, over
70% of food waste occurs at the preparation st&gmilar conclusions are reported in
academic research on food wastage within the foedsesector in Malaysia (Goh and Jie

2019; Papargyropouloet al.2019).

The discrepancy in the estimates of how much foadt@/occurs at various stages of
foodservice provision is partially due to the diffiet measurement and allocation methods
used (Erikssoret al. 2018). For example, a restaurant may decide to ¢dige(r) meal
portions in pursuit of better consumer loyalty. ldighed portions prompt a question about
who should be held accountable for this wastage,a.foodservice provider (preparation
stage) or a customer (consumption stage) (Loegnal. 2017). Further, the difference in
estimates occurs because of the substantial, mduetlso business-specific, variations in
how food is prepared, served and consumed (Pirahifaafat 2016). For example, thela
carte service tends to waste more food at the preparatiage, while théall-inclusive’ or
‘buffet’ service generates disproportionate wastage ocoimgumer side (Papargyropoulkeiu
al. 2016). This complicates the task of producing eateuassessments and assigning the
causes of food waste occurrence to specific operatiareas within a foodservice business

(Charleboiset al.2015).

Based on this, Filimonau and De Coteau (2019) cmiecthat the drivers of food waste

in the foodservice sector can be conceptualisedorganisational (business-specific),



institutional (consumption market-specific) and def) societal (population- and/or
consumer psychology-specific). For example, the evarof a foodservice business may
decide to offer a buffet rather than a table serticits guests. Buffets are the most wasteful
occasions of food consumption outside home andgehahis corporate decision represents
an organisational driver of food waste. Furthetiamal health authorities regulate the length
of storage of perishable foodstuffs in restauraois,these regulations vary from country to
country (Filimonauet al. 2019b), thus representing an institutional drieérfood waste.
Lastly, it is considered disrespectful in somewds to leave plates clean (Waetal. 2017),
thus signifying a societal driver of food waster Effective mitigation of food waste its key,
business-/market-/or society-specific, drivers $thdae identified and appropriate measures

need to be designed to reduce their occurrence.

2.3. Mitigation approaches

Approaches to managing food waste in the foodserséctor vary significantly depending on
multiple factors (Papargyropouloat al. 2019). These include, but are not limited to:
foodservice provider type (for example, comparetelhwith limited catering facilities and a
full-scale restaurant); nature of food consumptienasions (for instance, compare a la carte
service and buffet), internal (financial, labourdaknowledge) resources of a foodservice
operator (for example, compare a small take-awaly atarge, chain-affiliated, restaurant)
and market circumstances in which it operatesi(fstance, compare the EU with its strictly
regulated food market and a developing country @e/Heod production and consumption
standards are less established) (Filimonau and @eaG 2019). The mitigation approaches
can be linked to the main causes of food waste romece in foodservice operations, i.e.

storage, preparation and consumption (Martin-Rical. 2018).

2.3.1. Storage
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On-site spoilage due to technical failures and bseaof the foodstuffs over-passing their
‘best-by’ dates and/or losing their aestheticallitjea represents the most common reason for
food waste generation in storage (Christ and Bu26tl7). It can be addressed by looking
after the kitchen equipment well (Pirani and Aréf@i6) and adopting tHarst In, First Out
(FIFO) approach in cooking, i.e. prioritise thelearfoodstuffs purchased and/or the ‘short-
dated’ foodstuffs in meal preparation (Filimonati al. 2019b). The food damaged in
deliveries represents another contributor to foegte/ in storage (Kasavahal.2019). It can

be avoided by building good relationships with digrp so that the food is delivered in good
shape/form and in the ‘right’ quantity while anyntkeged foodstuffs are taken back for off-

site recycling and/or energy recovery (Filimonad & Coteau 2019).
2.3.2. Preparation

Over-production of meals is the main reason fordfecaste generation at the preparation
stage. It usually occurs because of mistakes iradenforecasting (Silvennoinet al. 2015).

To reduce its occurrence, subject to budget avéilgba foodservice provider can adopt
more sophisticated forecasting models rather tlen on managerial ‘guesstimates’ of the
amounts of food required (Filimonaat al. 2019a). Further, when catering for large parties
and events with their excessive food wastage, timber of guests in attendance should be
reconfirmed to avoid over-cooking (Papargyropowtbal.2019). When forecasting fails and
the guest numbers cannot be accurately establisixedss food can be discounted and sold
through the dedicated food rescue apps, such akothésood To Goor via the digital food
distribution platforms, such as Deliveroo and/oretEats (De Almeida Oroski 2020). When

this is unfeasible, unsold meals can be givenatfs. st

Excess ingredients represent another reason faage food preparation. They can
be repurposed by adopting (more) flexible menugiescand/or by redesigning them at short

notice (Papargyropouloat al. 2019). In general, long menus should be avoidednt&ure
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only a limited food stock is kept by a food operadbhand which can be easily replenished
and/or reused (Filimonau and De Coteau 2019). pumgosing does not work, then any
excess ingredients, or entire unsold meals, caret@ied and donated to charities that use

them for cooking meals for the people in need (berget al. 2014).

Lastly, training should be provided to kitchen Stafmake better use of raw materials,
but also to facilitate creativity when redesigningenus and repurposing excess food
ingredients. For instance, chefs can be trainedpriepare portions that fit customer
expectations (Betet al. 2015). Likewise, plating skills of kitchen stafirt be improved so

that no food is wasted due to aesthetics reasdmrigboiset al. 2015).
2.3.3. Consumption

Unfinished meals are the main reason behind foatergeneration at the consumption stage
(Pinto et al. 2018). To encourage more responsible consumptiortiop control can be
applied to design ‘ideal’ meals in terms of sizar{€lpatoet al. 2018). Alternatively, various
portion sizes can be offered to customers withfrigiedom of choosing the portion size which
is ‘right’ for them (Betzet al. 2015). Moreover, consumer food choice can be tacied by,
for example, reducing plate size, charging custsrbgrweight of the food they order, rather
than per portion, and/or encouraging restauranstgue order less food at once but to order
it more often (so-called down-sizing) (KallbekkendaSaelen 2013). Consumer choice
architecture is particularly relevant for buffets inarguably represents a single meaningful
approach to minimise plate waste occurrence in dbetext of such all-inclusive, and
subsequently wasteful, food consumption occasiinsonsumer nudging does not work,
then plate waste can be disincentivised by impoaiyarge for any unfinished meals (The
Local 2016). Should this be deemed inappropridientany meal leftovers can be pro-
actively given to restaurant guests in take-awayebdor later consumption (Sirieit al.

2017). Importantly, it is argued that all these suras should be applied by foodservice
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operators in addition to educating consumers abimitdetrimental effect of food wastage.
While the educational campaigns on food waste dmacessarily succeed in the short-term,

they may nevertheless affect consumer behaviotireitong-term (Filimonaet al. 2020).

Figure 1 summarises findings from the literatureie® by mapping and quantifying
the instances of food waste occurrence across tia operational stages of foodservice

provision and by linking these to the key actorsharge and potential mitigation solutions.

[Insert Figure 1 here]

2.4. Food waste in the foodservice sector of China

China has long-established traditions of food camsion out-of-home (Wangt al. 2018).
Furthermore, rapid growth of the Chinese economthenlast decade has raised country’s
living standards and increased the share of thellmidass in country’s population (Leung
2015). The Chinese middle class has developedtaeonf eating out regularly, having spent
on it over USD500 billion in 2016, i.e. more thdretGDP of many European countries
(Huang 2017). To fulfill the increasing demand éating out, the foodservice sector in China
has evolved rapidly hosting circa 350 million resgants in 2013 (De Clercet al. 2017). The
growth of eating out has accelerated the relatedlerige of food waste (Wargg al. 2017).
Whilst the challenge has been politically recogaisiés precise magnitude, main causes,
effects and approaches to mitigation remain ineigffitly understood and lack

systematisation (Zeng 2015).

While the research agenda on food waste managemmaradually evolving in the
West, it still lags behind in China (Ga&b al. 2017). This is reflected in large discrepancies
existing in estimates of how much food is waste€Imna in general and specifically within
its national foodservice sector. As for the toabd wastage, Qet al. (2014) posit that it

equates to about 50 million tonnes per year aldeitet al. (2018) propose a much higher
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figure of 195 million tonnes. Interestingly, withthis latter estimate, circa 50 million tonnes
or 26% is attributed to households (Mbal. 2018). This share is significantly lower than in
the EU where household food waste accounts for 68%e total (FUSIONS 2016). This

signifies substantial wastage occurring at othagesd of the Chinese food supply chain,

namely agriculture, food manufacturing and foodserprovision (Weret al.2018).

First attempts to assess the magnitude of foodemaghin the foodservice sector in
China trace back to 2004 when a survey of food evasbduced in a sample of Beijing’s
restaurants revealed that, on average, circa 10&edal was uneaten (Gabal. 2017). This
figure needs to however be taken with caution & outdated, based on a small sample and
excludes any food waste generated in preparationfiamn spoilage. As for more recent
studies, De Clercat al. (2017) posit that the foodservice sector in Chirrasted 73 million
tonnes of food in 2013 which, at the time, wasaid8% of the nation’s total. The latest
figure can be found in Yanet al. (2019) who suggest that the foodservice sect&hma
generated 44 million tonnes of food waste in 200 discrepancy in estimates is attributed
to the fact that the study by Yaeg al. (2019) only assessed food wastage in 12 (out pf 26
Chinese provinces, meaning it underestimated uts tnagnitude. Despite the discrepancies,
it is fair to suggest that the problem of food weastthin the foodservice sector in China is
significant and calls for urgent mitigation, es@dlgi given that an estimated 200 million
people (almost 15% of the country’s total) can é& by saving the otherwise wasted food

(Qi et al.2014).

Although the main drivers of food waste in the fsex/ice sector in China are
generally similar to those reported for other cangtion markets (Wangt al. 2018), there is
likely to be one notable difference. This differen@lates to the Chinese dining habits in
which food consumption outside home is not alwag@nsas a means to satisfy hunger, but

socialize (Qiet al. 2014). This brings about wasteful table mannetrsafg 2013). Indeed,
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when eating out, the Chinese tend to show gengrmsitards other members of their dining
party by ordering large amounts of food (Lietoal. 2018). Excessive left-overs are generated
in the result (Zeng 2015) seen as symbols of almogavalue/richness, hospitability and
gratitude (Zhang 2013). This closely relates todbkural concept oMianzi’ (face) which
signifies the unwillingness of the Chineselase their face’by ordering little/less food (Qi

et al.2014).

Limited research has attempted to examine appresacumpted by foodservice
providers in China to mitigate food waste occureen&s Li et al. (2016) suggest, to-date,
foodservice operators in China have been more conedeabout how food waste can be
safely collected and disposed of rather than miréahiat source. It can be assumed that the
Chinese dining culture may prevent effective miiga The effect of Mianzi implies, for
example, that the Chinese may be unwilling to vtduty change their habits of eating out to
make them less wasteful (Liagt al. 2018). It is however unknown if/how foodservice
operators in China have attempted to minimisedffect in pursuit of food waste mitigation
goals. Further, the mitigation practices adopteddmndservice providers in China in their

back-of-house operations (kitchens) also remaiafilegently understood (Wangt al.2017).

It is important to note that China has not negkédte problem of food waste (Leung
2015) and a number of initiatives have recentlynbeedertaken by the Chinese government
to promote food waste mitigation (De Cleret al. 2017). For example, since 2013 such
official dining out occasions dkixury banquets’involving substantial food wastage have
been banned in China (Leung 2015) while fG&aning Your Platescampaign has been
launched to encourage restaurant guests to orseffded and/or to finish their meals when
eating out (Zhang and Peters 2015). The impachedd initiatives to mitigate food waste
remains however unknown as the literature revieweakd no assessments of the

effectiveness of such interventions. Having saig, tthere is some indirect evidence that
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these initiatives had limited success. This is heeathe Chinese government is currently
trialling a number of large-scale pilot projectsid@ed to convert wasted restaurant food into
biogas (De Clerceet al. 2017). This indicates that substantial amountsvasted food
continue to be landfilled in China and that the sugas designed to reduce its occurrence at a

source (restaurant) remain ineffective.

In summary, research on food waste in the foodsersector in China is limited in
scope and scale. Existing studies have attemptgdantify food waste and establish its main
causes but been less rigorous in examining thegpyimpproaches to mitigation. This paper
partially plugs this important knowledge gap by lexing the challenge of food waste and its

management in a sample of Shanghai restaurants.

3. Research design

To answer the four research questions set by thdy gsee Introduction), the interpretivist
research philosophy and the qualitative researchdpgm were adopted for primary data
collection and analysis. Interpretivism represenssiitable research philosophy to investigate
complex societal problems that already exist bquire better understanding (Berg 2009).
This understanding is normally shaped through opisiof the main actors involved (Jorss
al. 2013). This fits the scope of this study givert ihaxamines the global societal challenge
of restaurant food waste through the prism of feodse providers whose experiences are
vital in its effective mitigation (Martin-Riost al. 2018). The qualitative research paradigm is
the cornerstone of interpretivism as it is desigfe@dan in-depth investigation of personal
opinions, perceptions and attitudes on relativetgxplored topics. This suits the scope of
this project given that the challenge of food wastéhe Chinese foodservice sector remains

insufficiently understood (Wanet al. 2018) while the success of its mitigation is watea
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by the feelings, experiences and behaviour of tagractors, such as restaurants managers
and staff. Further, the population of such studgrmants as restaurant managers is limited
(Poulston and Yiu 2010) whilst there are well-knowimallenges in recruiting them for
academic research projects due to busy and unpabbticnature of foodservice work
(Filimonau and Krivcova 2017). This provides anothsstification towards the adoption of
the qualitative research paradigm in this studyt asually takes advantages of purposeful,
selective recruitment. Lastly, within an array oijtative research methods, semi-structured
interviews were chosen because of the flexibilingyt offer in terms of study design,

exploration of research themes and depth of arsa(ysne®t al. 2013).

An interview schedule was developed following tksuits of the literature review. It
contained initial themes shaped around the questiom 1) managerial knowledge of the
magnitude of food waste alongside attitudes tondwed for its mitigation; 2) main drivers of
food wastage; and 3) current and future mitigati@proaches, including the main actors
whose engagement is necessary for effective mibigatAn interview schedule was
developed in English (the language of the litemt@view) and subsequently translated into
Mandarin (the language of interviews) following @&ck-translation technique (Brislin 1970).
To ensure linguistic and thematic robustness, padreld deployment, it was pre-tested in a
pilot study with three managers of foodservice besses in China. A copy of an interview

schedule is provided in Appendix 1 (Supplementaayemals).

It is important to note that qualitative researsemot designed to provide generalisable
results but establish certain behavioural and/@ratmpnal patterns that can subsequently be
tested through the prism of more statistically sitm@search methods, such as surveys (Berg
2009). This notwithstanding, to enhance the arady/power of this project, study informants

were purposefully recruited from among the popalatof senior managers in full-service
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restaurants in Shanghai, a major metropolitan area in Chinghvihe well-established
foodservice sector. The focus on full-service nestats is justified by the fact that these are
the prime food operators catering for the growirign€se middle class (Leung 2015). This
was further because of the growing evidence pinpwrgreater food wastage in full-service
restaurants compared to fast food restaurants afed which is due to their business size and
operational complexity (Charlebogt al. 2015). The recruitment criteria were as follows: 1)
managerial position within a foodservice busin@ysat least three years of work experience
in the current position in the current foodservieesiness; and 3) food waste/environmental
management/ sustainability as one of the main tipead areas of managerial responsibility.
The managerial perspective was adopted in thisyshetause restaurant managers are
instrumental in tackling the challenge of food veash the ground (Filimonau and De Coteau
2019). It was further because past research hgsdstablished the importance of managerial
knowledge of and attitudes to environmental issuethe adoption of effective mitigation
measures in restaurants (Kasim and Ismail 20124% #cknowledged that such a limited,
manager-focused only, perspective represents tady’s main limitation as other actors,
most notably restaurant guests and employees ékitcAnd waiting staff), can also
significantly contribute to food waste managememt Shanghai restaurants. While the
perspective of these actors is undoubtedly cruitialas however excluded from the scope of

this project due to time and budgetary constraints.

Recruitment took place in May 2019 and the intergievere conducted in June 2019.
To reach for study informants, given their senygrassistance of a gate-keeper, i.e. a top
manager in one of the renowned full-service restasr in Shanghai, was sought. The

assistance was given in the form of enabled adoetd®e professional managerial network of

! Full-service restaurants represent the foodsehisinesses that provide full table and waitingiserto their

customers. Usually, they are divided into two majategories: fine dining and casual dining (Cogmi2009).
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the gate-keeper. Furthermore, the gate-keeper dhelpe at least partially, address the
problem of social desirability biases in this pobdjeThese explain the tendency of study
informants to provide answers that are sociallyirdbe (King and Bruner 2000). Social
desirability biases have been proven to particulaffect research on such commercially
sensitive topics as food waste (Filimoredal. 2019b). Hence, to reduce their occurrence, the
gate-keeper assisted in this study did not onlwide researchers with access to their
colleagues, but also explained the anonymous natutethe societal value of this project to

prospective study informants.

In total, 22 managers partook in the study (TableThis sample size was determined
by the saturation effect which suggests that imering should draw to a close once new
themes no longer emerge from the material colleGédwing the application of iterative
analysis (Franciset al. 2010). Normally, saturation is achieved with 10-B@erviews
(Thomson 2010 cited Marshadt al. 2013), which is in line with this study. Withindh
resultant sample, ten managers represented fimegdamd twelve managers — casual dining
restaurants. Interviews lasted 40 minutes on aeer#liey were digitally recorded and

transcribed verbatim. No financial incentives weffered to study informants.
[Insert Table 1 here]

Thematic analysis was applied to the data colleg®@n its proven potential to
identify and systematize patterns within the rawad@erg 2009). The coding approach
proposed by Braun and Clark (2006) was adoptediamdVivo professional software was
employed for data organisation and coding. Thensatadysis revealed a range of themes that
were added to/compared against those initiallwaerfrom the literature review. The themes

and codes are presented in Table 2.

[Insert Table 2 here]
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4. Findings and discussion

4.1. Quantity and character of food waste

Most study informants agreed that food waste wasagr challenge for the foodservice
sector in Shanghai, with the qualitative assessmokit$ scale ranging from beingoderate
(i.e. of a medium operational concern)dage (i.e. of a major operational concern), Table 2.
None of the restaurateurs were able to providetdiqaaoes on the amounts of wasted food in
their business establishments. This is not sungias Filimonau and De Coteau (2019) have
established that foodservice providers do not lzakiabit of keeping accurate records of food
wastage on file. Interestingly, however, Dergtiial. (2018) argue that restaurateurs tend to
under-estimate the actual scale of the food wasiblgm in their establishments which is
attributed to the lack of its visibility and pooyssematisation, as per above. Given that
Shanghai restaurateurs evaluated the challengmdfifastage in their businesses as being of
moderate-to-large operational concern, it can Barasd that the actual scale of the problem

may be even higher.

The lack of accurate data on food waste in Shamgiséaurants highlights an important
barrier towards its effective mitigation as, in erdo manage food waste, it has to be first
precisely assessed (Erikssetnal. 2019). It is argued that the industry should eithgree to
voluntarily compile the data on food waste and thleare these publicly or that the Chinese
government should make food waste inventories éenftlodservice sector compulsory. The
former voluntary approach is preferred but, givése tomplexity and diversity of the
foodservice sector, globally and in China, it ihked unlikely that the industry can ever
establish a voluntary agreement on food waste sydteation. In either case, there are a

number of commercial solutions such as those dedidoy Winnow (2019) that can aid
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restaurateurs in recording the amounts of wasted.f8roader adoption of such solutions

should be encouraged among the industry.

As for the character of food waste, Gatal. (2017) posit that vegetables were the most
wasted foodstuffs in the foodservice sector in @hivithin the period of 2011-2015. This
study partially confirmed this point but also ediglied meat and seafood as other foodstuffs
with excessive wastage (Table 2 and Figure 2). This be partially attributed to the on-
going changes in the Chinese diet where traditiorgktables are being gradually replaced
with meat and fish (Let al.2020) which is due to the increased living stadgan China, but
also because of the growing influence of ‘westediéts (Shonoet al. 2000). Another
explanation is attributed to the Chinese diningturel which may indirectly encourage
expensive food left-overs as a sign of exceptidwasipitality (Zhang 2013). Given that meat
and seafood are expensive to procure compareddgetatdes, evidence of their extensive
wastage should prompt restaurateurs in China tesinin its mitigation as a means of
reducing operational costs and increasing busipest margins (Papargyropouloet al.

2019).

[Insert Figure 2 here]

Study informants agreed that wasted food predoniyanriginated from
preparation and customer plates (Table 2 and Fige3, also see the quotes by Ernie
and Fabio below). Wastage due to food over-prodocand irresponsible consumer
behaviour is typical for other consumption mark@apargyropouloet al. 2019) but this
study demonstrates that, in the Chinese contegtutiderpinning cause primarily rested
within the national dining culture. Indeed, the urat of eating out in China prompts
restaurant guests to order excessive amounts dfdad then to leave this food uneaten
to signify abundance, as per above. This highlights national dining culture, as an

integral part of the Chinese national culture, asrucial barrier towards food waste
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mitigation in the national foodservice sector aarges to eating habits can be extremely

difficult to implement:

‘Overall, the most wasteful phase of our restautauginess is the food preparation
phase. When the chef cooks the dishes, they cdibddeinto various shapes and
only use the best cuts and portions of the foody TWon’t reuse the rest of the food
even if it's still of good quality. Often that paot the food that was left unused
could be used in other restaurants or in cookingeotdishes, but the chefs are too
lazy to transfer the food and, usually, they singilpose to throw it awagErnie,

manager of a small casual dining restaurant)

‘The problem is that people eat with their eyes #mely want to see lots on their
plate. As a restaurant manager, you can try andnime economical by, say,
displaying only a few things on a plate and thencbgking fresher as they go,
thereby reducing wastage. But the customer wanseéotwenty lobsters there, and
they want to see fifty shrimps, they don’t wardée one lobster and three shrimps
on the table. Also, when guests order a steak, Wt to have a big portion. They
don’t care if they can finish the food or not, thagt want to have good value for

their money(Fabio, manager of a small fine dining restaurant)

‘Dining culture is a key driver of food waste in iGh. | observed that foreign
customers don’t produce as much food waste as liree€e. When the Chinese go to a
restaurant, they want to enjoy the time and haywoed time with friends and family,
so, in order to maintain “Mianzi”, they order morfeod than they need. Only one out

of our 10 guests actually orders food as neededa Aesult, normally, 30-40% of the
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food goes to waste. I'm sure that the Chinese arg food-savvy when they eat at
home. However, when they go out, they over-ordst‘ f¥ ork, manager of a large fine

dining restaurant)

‘In our restaurant we operate buffets and, from experience, all Chinese buffet
restaurants have a lot of food waste. | think ikislue to the way we eat. Chinese
people like to eat table meals, so they will ugeltbffet as a table meal, put many
dishes on the table, and then share, which willseaonuch wastgJerry, manager

of a large casual dining restaurant)

[Insert Figure 3 here]
4.2. Key drivers

Drawing upon the above, the Chinese dining culaure the related over-production of food
were pinpointed by the majority of study informaatsthe main drivers of food waste. The
cooking necessities were also blamed for food wasterring at the stage of preparation but
this factor was significantly less pronounced andcerned mostly fine dining restaurants
(Table 2). Fine dining generates disproportionaéstage at the cooking stage which is due
to aesthetic reasons (Charlebetsal. 2015). There is further wastage because of extensi
menus often adopted by restaurateurs in an attampdifferentiate themselves from
competition and enhance customer satisfactionnibiiauet al. 2019a). Moreover, some
study informants repeatedly referred to the grezstinof some restaurant guests and their
indifferent attitude towards the detrimental effeEsubsequent wastage which is in line with
the findings reported by Filimonaat al. (2019b). This study found that all these reasaid h

true for the Chinese context:
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‘Customers produce most of the food waste in mjauesnt. The guests always
tend to order too much food. This is a culturahthil guess... Even though our
staff might advise them to order less, the guestddwsually ignore that advice.

We have a long menu and they always want to tryerd@hes even if they know
they cannot finish them all. We have no choicetbabok extra which sometimes
does not even get eaterKelly, manager of a medium-sized fine dining

restaurant)

Cooking skills of chefs as a driver of food wastagge cited by almost a third of study
informants (Table 2). This is an interesting firgliwhich shows no similarity with past
research. The Chinese cuisine has a variety obmagisub-cuisines/styles (Wareg al.
2017), meaning it takes time for chefs to learn llowook a specific regional dish. Further,
chefs may lack those skills that are specific akfdining cooking which is laborious and
requires sophistication (Charlebaes al. 2015). These factors may result in dishes being
refused by customers (Loreert al. 2017), as indicated by Bob below. This is in mhreé to
high food quality standards operated by many felis€e restaurants, but also because of the
increasingly high expectations and varied prefegsraf restaurant guests in China regarding
the quality of the food they order when eating Mhat is more, as the quote from Ernie
provided in section 1 indicates, wastage can aéscdused by chef's unwillingness or even
laziness to re-use the spare and left-over ingneslighus highlighting the need to engage

chefs and other kitchen staff in food waste mitaat
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‘One reason [for food waste occurrence in the letthis the skill of the chef.
Compared with skilled chefs, junior chefs produagranwaste. Because of the
lack of skill, they cannot use food raw materiatsfally as possible, and they
cannot guarantee the required taste of their dislses if the taste or the look of
the dishes is not good, then you need to throwdtdo it again, which will cause

much waste(Bob, manager of a small casual dining restaurant)

4.3. Mitigation approaches

Prior to exploring mitigation approaches, restaeueg were questioned on whether or not
they had any dedicated food waste reduction palitiegolace. At this stage, about a third of
the sample, mostly large businesses, discussextahdard operating procedures (SOPSs) they
had adopted in-house. Interestingly, however, & the discussion highlighted SOPs not
only as a source of guidance on food waste mitgatbut also as a prospective cause of
wasted food. For example, some restaurants’ SO&scqioed managers to separate food
waste from packaging waste for better municipaletog and safe(r) disposal; however,
some SOPs concurrently dictated the need to ovenae the amounts of food provided for

buffets, thus generating wastage due to over-pitamuc

‘Most waste comes from the food on the buffet taliés is partly because of our
in-house rules. According to our company’s SOP,atmunt of each dish in our
buffets must be kept at 10-12 people. This meaastiie manager must keep
enough food of each type to feed 10-12 people e¢.dnhave no choice but to

maintain this level until the end of the meal seeveven though at some times and
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on some days there are not enough customers téheatood provided(Mark,

manager of a small casual dining restaurant)

This is an interesting finding as the adoption OFS has traditionally been seen beneficial in
light of environmental conservation goals in resats (Chu and Hsu 1999). This study
shows that foodservice managers should be givditieut flexibility to deviate from SOPs
when mitigating food waste. Such deviation can,ifstance, be necessary when making ad-
hoc decisions on how much food needs to be prepamadunting for such highly variable
factors as the size and the structure of a dinergypand food consumption occasions, for

example.

The mitigation approaches adopted by study infotsamrrored the main drivers of
food waste occurrence, i.e. in preparation (kit¢gh@md from customer plates. To reduce
kitchen waste, the majority took advantage of idgget repurposing (Table 2). Despite
alleged simplicity, ingredient repurposing requirestaurateurs to invest heavily in menu
design. For example, menus can be kept short taceceixcessive ordering of raw ingredients
(Martin-Rioset al. 2018). This is a sound approach to food wastegatittn which should,
however, be applied with caution in full-servicsteurants where long menus are often used
as a market differentiator. It is perhaps moreildago design menus in such a way that any
left-over foodstuffs are used as substitutes irrtlishes (Okumus 2020). The dominance of
ingredient repurposing in full-service restaurantShanghai is an interesting finding as it is
normally more popular in the catering establishmewth a quicker turnover of dishes, such
as fast casual restaurants (Filimoretual. 2019 Further, excess food was also given to
staff or used for cooking staff meals (Table 2) abhis a popular approach to food waste

mitigation in restaurants around the world (Sakagatal.2018).
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To reduce food waste occurrence on customer pldtesnajority of study informants
attempted to raise consumer awareness of the dettaineffect of wastage in the hope that
this would change guest behaviour (Table 2). Thestnmopular measure adopted by
restaurateurs in this regard was pervasive comratioitin the form of table signs and menu
labels (Figure 4). It is important to note that maih these measures came into being because
the Chinese government urges restaurateurs tofeadefrom waste, thus highlighting an
attempt of the industry to comply with the govermtaé expectations, rather than
representing a purely industry-led initiative. Wiimore, the impact of these measures on
plate waste reduction was however unknown as stofymants claimed they did not
attempt to assess their effectiveness. The masoretor why no such assessment had ever
been undertaken was in the fear of customer dsfaetion should restaurant guests be
guestioned about their food wasteful behavioursT@monstrates that customer satisfaction
is prioritised over the environmental sustainapiltbnsiderations in Shanghai restaurants,
which is in line with findings reported elsewhekallbekken and Saelen 2013). This further
indicates an opportunity for collaborative work weén restaurateurs and academicians in
China as scholars can not only aid foodservice idess in the design of more effective

pervasive communication campaigns on food wastealsa in measuring their impact.
[Insert Figure 4 here]

A significant number of restaurateurs (Table 2)netad to play with the portion size as
a means of mitigating food waste occurring on austoplates. Portion size reduction (with
subsequent reduction in price) has a proven patetatiminimize food waste (Juvaet al.
2018) and contribute to healthier food choices (¥#@n and van Ittersum 2013). This
notwithstanding, it should be applied with caut@as smaller portions can drive consumer
dissatisfaction with its consequent negative impacitustomer loyalty. This is particularly

true for China where portion size may representngportant determinant of food choice.
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Indeed, the presence of Mianzi implies that smadlations may not be seen favourably by
Chinese consumers, especially when eating outanpgr (Liaoet al. 2018). When probed on
this topic, those study informants who claimed s$e portion control to mitigate food waste
confirmed the possible effect of Mianzi and furtlearified that smaller portions would only
be provided to customers on request and never frebcoffered. However, according to
restaurateurs, smaller portions may become a futengl in out-of-home food consumption
in China, especially in the sector of fine dinifdis is due to growing health considerations
among the Chinese consumers, particularly amongwhealthy segment who constitute the
main customer base of full-service restaurantss T&ifurther confirmed by evidence of

rapidly changing dietary patterns in China €tial. 2020).

A very small number of study informants stated tbh&gred discounts to customers for
clean plates (Table 2). This is an interesting eatler unconventional approach to food
waste management in restaurants. Rewarding guestsprb-environmental behaviour
represents a cornerstone of equity theory (Dolmetal. 2017). This theory has been tested
empirically in the context of towel reuse in hot@Bolnicar et al. 2019) but found limited
application in foodservice provision (Stockli al. 2018). In Shanghai, restaurant guests were
incentivized for clean plates with money-off vouchéRMB5-10) redeemable on future
purchases. Interestingly, when tested on otherygpadticipants, there were mixed opinions
on the feasibility of adopting this approach asstbpractice’ in food waste management.
While the majority liked the idea of rewarding gtsefor less wasteful behaviour, the need to
secure consent of top managers to offer discouatssgen as a major constraint alongside a
potential detrimental effect of adopting such peEcon (long-term) business profitability. It
is nevertheless argued that rewards can still bsidered by Shanghai restaurateurs as a

feasible means of reducing food waste by custoniérs.rewards do not necessarily need to

RMB 5-10 = EURO 0.65-1.3
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be directly linked to money; instead, consumer kgha can be incentivized by offering a

free drink or, for instance, a small bar of chot®i@Mirosaet al. 2016).

Lastly, an interesting finding was in that the lidtmitigation approaches adopted by
Shanghai restaurateurs (Table 2) did not featwrewviio popular ‘western’ practices, namely
surplus food rescue/donation and provision of @key boxes. When probed, the feasibility
of offering ‘doggy bags’ to customers was rejedbgdall study informants as inappropriate.
The effect of national culture was repeatedly mei@ito when explaining the reason for this
rejection which is in line with Lia@t al. (2018). Mianzi does not only hinder requests of
Chinese consumers for take-away boxes, i.e. fomtite save face’, but also prevents
restaurateurs from offering such boxes pro-actiwehjich is to ensure that customers ‘do not
lose face’. This implies that food waste managemeatconsumer engagement in the
foodservice sector of China should probably be dagmn other approaches, such as public
awareness raising campaigns, (dis)incentivisatiod/a consumer choice architecture.
Likewise, surplus food rescue was not considerexsilide by study informants due to
numerous risks attributed to the provision of dedatood to the people in need and the
relative ‘novelty’ of this phenomenon in the Chiaeontext. This is in line with Liao and
Hong (2019) who arrived at similar conclusions wiegamining food donation in the sector
of grocery retail in China. The lack of charitiémt could lead food rescue in Shanghai was

frequently cited as another important obstacle §¢Z201.5).

4.4. Thefuture of mitigation

Study informants highlighted a number of measunes ttold potential to improve food waste
mitigation in Shanghai restaurants (Table 2). Ragisionsumer awareness of the food waste

challenge with an ultimate goal of triggering moesponsible consumption was cited as a
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prime necessity. Concurrently, restaurateurs wezkt aware of the significant difficulties
associated with the application of this measurpe@slly in light of the national (dining)
culture of China. As Leung (2015) and Liabal. (2018) posit, while the Chinese cultural
values, especially Mianzi, encourage food wasteegdion when eating out they can only
change in the long-term perspective. Hence, tdit@e and accelerate this change, some
study informants called for more help from the oaéil government of China. One of the key
societal roles of national governments is to desigiminister and monitor the
implementations of country-wide public awarenessimg campaigns (Filimonaet al.
2020). Study informants suggested that such campagould more explicitly focus on the
problem of food waste when eating out. Although somitiatives have already been
implemented by the Chinese government to raise wwnes awareness of excessive food
wastage occurring in the national foodservice ge¢ide Clercqet al. 2017), their
effectiveness remains however unknown as no rdsdes assessed if they have changed

consumer knowledge and attitudes towards food waststaurants.

While governmental help is essential for more ditec food waste mitigation,
foodservice providers hold prime responsibility fo(Pirani and Arafat 2016). Hence, it is
fair to suggest that Shanghai restaurateurs shmaldage food waste more (pro)actively.
When probed on this point, many study informanteed and expressed their readiness to
provide dedicated staff training (Table 2). Tragichefs and kitchen employees aids in the
mitigation of kitchen waste (Goh and Jie 2019). ¢#&enit is argued that Shanghai
restaurateurs should invest in specialist stafhitng and/or make training on food waste
mitigation compulsory following recruitment of nestaff. It is further argued that the
Chinese government should consider organising tbresitend training workshops for
foodservice providers. This can be done following model trialled by WRAP (2017) in the

UK context. The delivery of such workshops can &eilitated by experts in food waste
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management and/or by celebrity chefs. The workshogs provide a platform for
restaurateurs to share good practices in food wastgation, thus enabling cross-learning
and creating professional networks of foodservitzviders who commit to environmental

conservation.

Study informants were less enthusiastic when dgogsthe need to manage guest
expectations as a means of reducing food waste éustomer plates (Table 2). In part, this
was attributed to the negative effect of the Chen@dining) culture which is difficult to
change in the short-term and without ‘external’ph&élom the government, as per above.
Another reason for industry’s reluctance to engagesumers in plate waste mitigation was
due to the importance assigned to customer sdimfiac corporate business strategies.
Indeed, managing guest expectations in restaunapigses certain interference with a guest
experience which may lead to possible dissatisgiactiilimonau and Krivcova 2017). This
notwithstanding, as demonstrated by the examplssafessful applications (Kallbekken and
Saelen 2013), the consumer choice architectureveriéons can be adopted by foodservice
providers in China to achieve this goal. Custonewrards for clean plates can become
integral elements of such interventions as show Ibyandful of restaurateurs in this study,

for example.

Below, Rory provides a comprehensive summary offthere measures required to
improve food waste management in Shanghai restsudongside the roles of specific

actors in mitigation:

‘For a start, we need to raise public awareness fodd waste]. For this to
happen, we need to have government on board. $ukeagovernment is trying to

promote solid waste separation at home, reducingd fovaste in restaurants
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should also be promoted among the public. In Chiihthe government does not
support it, it's not really going to work... Next, weed to engage celebrities. The
best way to get people to want to do somethingirgyuhe real-life models, that is
people like Jack Ma and Yaoming or the sport orcEl¢brities they love. When
famous stars start to say ‘do not do this’, pecgiket listening... On our end we
can also help. For example, we can train our clegfsthat they improve their
cooking skills and provide smaller dishes. We cko &alve portions. We can
even provide small discounts to guests for not imgg$bod. Or, we can turn this
around. In the early days, there was a rule in &ufestaurants. If a customer
wastes a certain amount of food, they must paya fihis measure is no longer
there but | am sure it would be very effectiyfRory, manager of a large fine

dining restaurant)

5. Conclusions

Food waste management represents a major opetlatlmadenge in the foodservice sector of
China. This challenge remains, however, understudibich is a significant shortcoming

given the growing frequency of out-of-home food slamption among the Chinese. This
study has advanced the research agenda by explbenfpod waste mitigation approaches

adopted in a sample of full-scale restaurants enghai.

The key finding of this study is in that the naabifdining) culture of China makes a
large contribution to food waste occurrence ondbmsumption side. What is more, growing
consumer expectations of the high quality of restatufood offer and the industry’s desire to
meet these expectations in pursuit of customerltipyeads to the over-production of food

and, thus, drives wastage on the production sideumber of approaches are adopted by
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Shanghai restaurateurs to mitigate food waste o=gce. These approaches prioritize the re-
purpose of surplus ingredients and cooking meatsstaff. Industry attempts to engage
consumers in the mitigation are limited, do notata come directly from restaurateurs, but
rather from the local authorities in China, anduon ‘passive’ nudging of restaurant guests,
such as by displaying table signs in the hopettieste will encourage customers to waste less
food. To ensure more effective future mitigaticgstaurateurs should switch to more ‘active’
nudging which can, for example, take the form efarls given to restaurant guests for clean
plates. To aid the industry in mitigation, govermtat support is instrumental. This support
can be arranged through the design of new, moreespi@ad and larger-scale, public
awareness raising campaigns, including the onewedetl by celebrities, and via the
provision of specialist training on food waste gution to restaurant managers and
employees. To assess the effectiveness of varidigation interventions, the industry and

the Chinese government should collaborate with emack.

The study outlined a number of promising reseapodunities. First, further research
on food waste in the foodservice sector in Chinaukhfocus on its different sub-sectors,
such as traditional Chinese restaurants, fast festhurants and takeaways, to quantify the
magnitude of food wastage within, establish themtliivers and identify the most effective
mitigation approaches. Second, given this studwytiiled the important contribution of
restaurant guests to food waste generation, fuesearch should aim at establishing the
primary causes and measuring the major effect dftefal consumer behaviour in the
foodservice sector in China. For example, the ti@thl Chinese (dining) culture should be
more carefully studied in order to establish thiatrenships between its key values and
wasteful food consumption behaviour of restauramsgs and identify potential solutions. In
this regard, the concept of Mianzi deserves speatiahtion and recommendations should be

derived on how its effect on food waste occurring austomer plates could be reduced,
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especially when consuming food in groups and/otingutarge social functions. Ideally,
future studies on the causes and effects of wdstefitsumer behaviour in the foodservice
sector in China should take advantage of quant@agsearch techniques in order to generate
more robust results. Third, to aid restaurateur€hima in the adoption of ‘active’ nudging
interventions, future research should aim at desggand experimenting with various nudges
in order to identify those with the largest effect consumer behaviour, ideally minimizing
possible negative influence of the Chinese (diningjture. Guest rewards represent a
particularly promising research area and futuralieti should strive to identify the most
suitable and acceptable rewards from the industayid consumer’s perspectives. For
example, field/social experiments could be setouméasure the restaurant guests’ reaction to
certain types of active nudging interventions. Rerf restaurant employees (kitchen and
waiting staff) can be interviewed to seek opiniamsthe effectiveness of customer nudges
from those directly involved in food preparationdaservice. Fourth, given the established
importance of pro-environmental consumer behaviourfood waste mitigation, future
research should be concerned with the design ettfe public awareness raising campaigns
on food waste, also with the engagement of celebriassuming that better awareness will
drive positive behaviour. Such research should airproviding evidence-based support to
the development of governmental policies on foodtevanitigation in the foodservice sector
in China and engage in the assessment of theste#aess. Lastly, evaluating effective food
waste mitigation policies adopted in other coustiie light of their possible applicability to

the Chinese context also represents a promisig@rels avenue.
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Table 1. Interview participants (n=22)

Pseudonym Gender Restaurant type Restaurant | Length of
FD = Fine Dining seating employment in
CD = Casual Dining capacity current managerial
role (years)
Antony Male CD 101-500 3-10
Andrew Male CD 50-100 3-10
Angel Female CD 50-100 3-10
Bob Mae CD 50-100 11-20
Ernie Male CD 50-100 3-10
Fabio Male FD 50-100 11-20
Gary Male CD >500 3-10
Harriet Female FD 50-100 3-10
Henry Mae FD 50-100 3-10
Jack Male CD >500 11-20
Jacqueline Female FD 50-100 3-10
Jerry Mae CD >500 11-20
John Male FD 101-500 3-10
Kelly Female FD 101-500 11-20
Mark Male CD 50-100 3-10
Nelly Female CD 50-100 3-10
Peng Male CD 101-500 3-10
Rory Mae FD >500 11-20
Ryan Male FD >500 11-20
Shawn Male CD 50-100 3-10
Terry Mae FD >500 11-20
York Male FD >500 11-20




Table 2. Coding structure with themes and codes. The figures highlight the number and

proportion of quotes assigned to each code. Red colour denotes the most popular codes.

Themes Codes Numb.er of
mentions
Magnitude (qualitative | Large 17 (77%)
assessment of the Moderate 4 (18%)
significance of the -
Quantity food waste problem) Small 1(5%)
Meat and fish 15 (68%
and | Most wasteful food = andt (68%)
char acter of categories Fruit and vegetables 13 (59%)
wasted food Bread and bakery 1 (5%)
1 0
Most wasteful dement Custome-r plate 5 (68%)
of the businesscycle | Preparation 15 (68%)
Storage 5 (23%)
Consumer behaviour / | Chinese dining culture 16 (73%)
Plate waste Cust_omers ordering more food than 12 (55%)
required
Key drivers _ _ Cooking necessities (fine dining) 8 (36%)
Issuesin preparation /
of wastage | |\ meals and Cooking skills of chefs 6 (27%)
meal parts Large portions 4 (18%)
Excessive menus (casual dining) 4 (18%)
Suboptimal food Spoilage and expiration 3 (14%)
Repurpose |eftover / excessingredients | 15 (68%)
Excess food is given to staff / Cook 13 (59%)
staff meals
Raise customer awareness/ Educate
customers by communicating the
Current prqb}em o; ¥vasted fgod d|I rectl.y (via 11 (50%)
mitigation i Wa|t.|n§]st )dO:blln !recty(wamenu
approaches reminders and table signs)
Provide smaller portions (on request 10 (45%)
only)
Reconfirm the number of food orders 6 (27%)
required prior to cooking
Train kitchen staff and chefsonhow to | 4 (18%)
waste less when cooking and plating




Themes

Codes

Number of

mentions
Promote / discount surplus meals for 4 (18%)
quicker turnover
Regular monitoring of food expiration | 3 (14%)
dates / freshness
Cook food on demand and/or if and 2 (9%)
when required only
Offer discounts to customers for clean 2 (9%)
plates
Customer awareness to be raised 15 (68%)
Chef / staff awarenessto beraisedand | 5 (32%)
Thefgtur_e Key measires cooking / plating skills to beimproved
R e e Guest expectations to be managed 6 (27%)
National government to support 4 (18%)

foodservice providersin mitigation




Figure 1. The map of the main drivers, underpinreagses and primary approaches to mitigate foodewascurrence across the different

operational stages of foodservice provision.
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Figure 2. A dining table with excessive food wefsben customer plates in one of the studied restaardNote the dominance of wasted

seafood.




Figure 3. A dining table with excessive food wadtie to over-cooking / an excessive food order im @iithe studied restaurants. Note the

dominance of wasted meat.




Figure 4. Example of a customer information careldus one of the studied restaurants to encourageueers to waste less food. Added in

white are English translations.

Civilized Dining Table
Relies on Me!
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