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Abstract: Food waste has become a significant issue in the foodservice industry. However, food
waste management in buffet restaurants has rarely been investigated. Considering the popularity of
buffet restaurants in Taiwan, this study serves as the first attempt to identify a corporate management
approach to food waste reduction in Taiwanese buffet restaurants. The study case comprises two
buffet restaurants of a large chain restaurant company in Taiwan. This study uses both individual
in-depth interviews and a focus group, comprising 15 managers, chefs, and front-line employees. The
results identify various strategies to mitigate food waste in buffet restaurants at different stages of
operation: establishing a central kitchen, cooperating with qualified suppliers, accurate forecasting of
food demand, aesthetic buffet table design, redesigning the service method, continually monitoring
food waste, and proactive communication to customers. The 3R (Reduce—Reuse-Recycle) food waste
hierarchy is also developed to encourage buffet restaurant practitioners to design appropriate food
waste mitigation programs.

Keywords: food waste reduction; food waste management; buffet restaurant; corporate management
approach; foodservice industry

1. Introduction

The United Nations (2019) reported that one-third of the world’s food is discarded
every year before it has been eaten, amounting to 1.3 billion tons and occupying 1.4 billion
hectares of land, equivalent to 28% of the world’s agricultural land [1]. This food waste
costs USD 750 billion per year in economic losses and environmental costs. In Europe,
the hospitality industry generated 12% of food waste, the third largest proportion after
household and manufacturing food waste [2]. The hospitality sector is one of the main
sources of food waste, accounting for 17% of total food waste, and more than two-thirds of
food waste is avoidable [3].

The Food and Agriculture Organization (2014) defined food waste as food that is
suitable for human consumption but is not actually eaten by humans and is discarded
or neglected after the food has been left to spoil or expire [4]. Pirani and Arafat (2016)
defined food waste as unwanted leftover food from guest plates and disposed food from
preparation and cooking [5]. Other studies contrast originally edible food waste with
originally inedible bio-waste, or avoidable food waste with unavoidable food waste [6,7].
Food loss is generated from the preparation stage, while food waste involves the discarding
and spoiling of food at the consumption stage [8,9]. Okazaki et al. (2008) stated that food
waste emerges in the production, processing, distribution, and consumption stages from
the food supply chain process [10]. Researchers generally acknowledge that food waste is
produced in the pre-consumption and post-consumption stages. The current study adopts
and defines food waste as avoidably wasted food that is suitable for consumption [6].

Previous researchers have focused on identifying and quantifying food waste from the
setting of households [11,12] or hospitality enterprises [13]. Many studies on hospitality
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food waste tend to adopt a quantitative approach to measuring food waste in restaurants or
catering services to understand and make suggestions for the reduction in food waste [5,14].
Moreover, most food waste studies have examined hotels, a la carte restaurants, catering,
coffee shops, university dining halls, or cruises for the investigation of food waste [15-17].
Limited effort has been made to investigate food waste reduction in independent buffet
restaurants. The food waste of buffet restaurants encompasses preparation waste, customer
plate leftover waste, and buffet table leftover waste. The service design of a buffet restaurant
is that customers pay a fixed price and are encouraged to take all they want instead of what
they can consume. This system results in more food waste than in other restaurants due
to more uneaten food on the plate and on the service counter [16,17]. Buffets have higher
food production and consumption rates and consequently more food waste than a la carte
restaurants [18].

Buffet-style restaurants are widely recognized as the most food-waste-generating
service operations due to the large portions, unnecessary menu choices, unpredictable
demand, customer and employee behavior, and restaurant culture [19]. With the increasing
eat-out experience of customers and competitive restaurant business environment, the
success of buffet restaurant operations depends on the comprehensive and innovative
strategic planning of managerial approaches. The major causes of restaurant food waste
and managerial strategies for its reduction are categorized as follows.

Forecast food demand and menu design. Effective forecasting of food demand can improve
customer satisfaction and minimize food waste. Menu design is the most important factor
in food waste mitigation [20]. Previous research indicated that half of the restaurants in
Nordic countries recognize menu planning as the critical step to reduce food waste. Lack
of or poor menu planning and extensive menu choices are drivers of food waste in the food
production chain in restaurants and foodservice outlets [20,21]. Extensive menu items are
essential in buffet restaurants in order to attract customers. However, excessive menu items
and food quantity can cause food waste. Historic data and in-time reservation records can
increase the forecast accuracy of the number of customer arrivals, and food demand should
be estimated and planned by the sales forecast [22,23]. Food purchasing, preparation,
storage, and handling can also be monitored to prevent deterioration of food [24].

Measure and monitor food waste. In order to identify the most common plate waste items,
separate waste bins are recommended in both preparation areas and service areas [20].
Cautiously monitoring food waste on the customer plate and listening to customer feedback
can reduce food waste [25]. Higher unit price menu items such as fish and meat are less
likely to become leftovers on the customer’s plate than lower unit price menu items such
as starch and vegetables in restaurants in Taiwan [26]. In buffet restaurants, portion size
control is even more important to reduce food waste since the service staff has no direct
control over portion size [27,28].

Communicate and engage employees and customers. Restaurant employees and customers
awareness of food waste can help avoid increased food waste. Managerial positions and
first-line employees of all-inclusive hotels play important roles in reducing food waste.
From menu design, purchasing, and preparation in the kitchen to serving and educating
guests about food waste, effective communication with employees and customers about
the issues of food waste is crucial. Media campaigns and academic awareness programs
can also influence customer behavior [20].

Therefore, it is important to identify and develop food waste mitigation strategies for
inadequate knowledge in the buffet restaurant setting.

In the field of hospitality food waste studies, there have been extended examinations in
many developed and Western countries [29]. Government initiatives, awareness campaigns,
and financial incentives have been found to significantly decrease food waste [30]. However,
different social and cultural backgrounds may lead to different policies and strategies
toward food waste [31]. There is a need to fill the gap for the lack of hospitality food waste
studies in Asian countries. Therefore, the current study aims to investigate food waste
in Taiwanese buffet restaurants. Taiwan is located in southeastern Asia, with an area of
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36,000 square kilometers and a population of 23 million [32]. In Taiwan, 9.7 million tons of
solid waste was accumulated nationally in 2018, including 4.2 million tons of general waste,
4.7 million tons of resource waste, and 594,992 tons of food waste. Food waste accounts for
6% of solid waste on average, while the average daily general waste was 1.13 kg per person
in Taiwan [33]. The Ministry of Finance in Taiwan has found that the number of restaurants
in Taiwan is growing by 3% to 6% every year, reaching 136,906 restaurant establishments in
2017. With the booming foodservice industry and the increasing frequency of dining out,
food waste management in Taiwan’s restaurant industry is essential [34].

The current study investigates the corporate food waste management approaches
adopted in buffet restaurants in Taiwan. More specifically, the objectives of the study are
two-fold: (1) to identify and evaluate the food waste at different operation stages; (2) to
develop corporate management strategies to minimize food waste in buffet restaurants.
This study is expected to help hospitality researchers and practitioners better understand
food waste issues in buffet restaurants, as well as to provide suggestions to minimize food
waste in buffet restaurants.

2. Methods
2.1. Participants and Data Collection

The present study adopted and modified the managerial framework developed by
Filimonau and De Coteau (2019) to identify a corporate management approach for the re-
duction of food waste in Taiwanese buffet restaurants, taking a large chain buffet restaurant
in Taipei as an example [13]. The investigation of food waste management incorporated
three stages of restaurant operation, namely pre-restaurant (pre-consumption), restaurant
(on-site preparation), and consumption. This study utilized a qualitative approach by using
a case study to investigate the corporate food waste management of buffet restaurants.
Two buffet restaurants of a large chain restaurant company in Taiwan were selected as the
sample units due to their popularity and market recognition. According to the DailyView
(2019), the two selected buffet restaurants ranked #1 and #8 among the best 20 buffet
restaurants in Taiwan, based on the research of the KEYPO social media search engine in
2019 [35]. Regarding the capacity, the two restaurants comprised a regular buffet restaurant
with 370 seats and a vegetarian buffet restaurant with 368 seats. The average meal price
ranged from USD 26 to 37 for the regular buffet restaurant and from USD 16 to 23 for
the vegetarian buffet restaurant. The two case study buffet restaurants provided Chinese,
Western, and Japanese cuisines.

Individual, semi-structured, in-depth interviews and a focus group were both applied to
understand the broader context of food waste generation at different operation stages and
to identify employee and management perspectives on food waste reduction in the buffet
restaurant operations. Open-ended interview questions were used to encourage interviewees
to express their observations and perspectives [36]. The application of a focus group enabled
further analysis and verification of the data collected through the interview stage.

Individual interviews were conducted with on-site chefs, store managers, and wait-
persons in order to gather data regarding food waste from their perspectives in various
employment positions in a buffet restaurant setting. The purposive sampling approach was
followed to select potential interviewees and collect data from the two buffet restaurants.
The criteria for selecting participants were chefs with over 10 years of working experience in
kitchens and managers and waitpersons that have more than 5 years of working experience
in the restaurant industry.

The interview guideline was developed based on the extensive literature reviews of
food waste in hospitality studies [5,13,17]. A pilot test interview was conducted with a
buffet restaurant manager to ensure the reliability and validity of the interview guideline.
A ten-question interview guideline was finalized and applied to both individual interviews
and the focus group. After the demographic questions, the participants were asked to
identify the major items of food waste, to describe the procedures to handle the food waste,
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to define the challenges of food waste mitigation, and to suggest strategies of reducing
food waste for buffet restaurants.

The individual interviews were undertaken in October 2019 by inviting 10 participants,
comprising two restaurant managers, six chefs, and two first-line waitpersons from the two
sample restaurants. The interviews ranged from 30 min to 1 hour. The average age of the
participants was 36.8 years, most had high school degrees, the average working experience
in the hospitality industry was 15.3 years, and the average working length at the current
company was five years.

Additionally, a focus group was formed at the central kitchen of the company head-
quarters to understand different perspectives and management practices in terms of food
waste in restaurant operations. The central kitchen has operated since 2012 and provides
over 200 products to their restaurants under nine different brands. To be eligible for the
study, the participants had to have at least 10 years of working experience in kitchens
or 5 years of experience in administrative management. Eventually, five managers with
positions in top management, procurement, food preparation, and safety control agreed
to join the focus group discussion. The two-hour focus group discussion was conducted
in November 2019, and one of our researchers with 20 years of research experience in the
field of green hospitality and sustainable development hosted the focus group discussion.
The participants” aged ranged from 30-60 years, with an average of 16.6 years of working
experience in the hospitality industry. The demographic information of all participants is
presented in Table 1.

Table 1. Demographic information of participants.

Code  Gender Age Managerial Role Work Experience in Hospitality Industry =~ Research Method
1 Male 35 Executive chef 22 Interview
2 Male 49 Head chef 17 Interview
3 Male 43 Head chef 20 Interview
4 Male 40 Store manager 10 Interview
5 Male 34 Team leader of waitpersons 14 Interview
6 Male 35 Executive chef 14 Interview
7 Male 37 Head chef 18 Interview
8 Male 38 Head chef 22 Interview
9 Female 33 Store assistant manager 8 Interview
10 Female 24 Team leader of waitpersons 8 Interview
11 Male 48 Executive chef 25 Focus group
12 Male 31 Food safety manager 6 Focus group
13 Male 41 Procurement manager 23 Focus group
14 Male 42 Head chef 20 Focus group
15 Female 62 Assistant general manager 9 Focus group

2.2. Data Analysis

All interviews and the focus group discussion were audio-recorded and transcribed
into text for data analysis. Thematic analysis was applied to identify common themes or
ideas derived from the data collection in the qualitative research. Six steps of thematic
analysis were followed, including being familiar with the data, coding the data, develop-
ing primary themes, revising the themes, defining the themes, and writing up the final
report [37,38]. The data were manually analyzed by two researchers who have experience
in qualitative research and knowledge of food waste issues. Both researchers reached a
consensus and formulated themes of food waste reduction in buffet restaurants. To test the
validity of the study, an independent expert in the field of qualitative research was invited
to examine the merged themes by the research team.

In addition, to collect more data for comparison, the researchers obtained the average
amount of food waste of the two studied restaurants. The food waste included the kitchen
waste (preparation, cutting, and loss), food waste from the buffet counter, and customer plate
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waste. The customer waste was separated from edible food waste and inedible food waste
when the service staff collected the food waste. The food waste was weighted and recorded
by barrels. The total waste amount was weighted and reported by a contracted food waste
specialist company. The provided data were cross-validated with the interview results.

3. Results and Discussion
3.1. Food Waste per Customer and Causes in Buffet Restaurants

According to the results of the obtained data from the two studied restaurants, the
average food waste was 115 g per customer in the regular buffet restaurant and 112 g
per customer in the vegetarian buffet restaurant. More specifically, the average food
waste at the regular buffet restaurant was 125 g per customer on weekdays and 92 g per
customer on weekends. At the vegetarian buffet restaurant, an average of 133 g of food
waste was produced per customer on weekdays and 62.5 g per customer on weekends.
Interestingly, the buffet restaurants generated less food waste per customer at weekends
than on weekdays, implying that the buffet restaurants needed to provide a variety of food
items for guests even during off-peak weekdays and thus produced more food waste per
customer on weekdays. Conversely, the studied buffet restaurants generated less food
waste on weekends due to more accurate forecasts of numbers of guests and food demand
from family and group bookings.

A previous study examined the food waste in an a la carte Chinese restaurant in the
UK [39]. The average food waste per guest was 138 g. The results also indicated that 60%
of the food waste was generated on weekends due to customer plate waste. People like to
eat out to celebrate their weekends. The kitchens generated the most food waste during
weekdays due to poor demand and production forecasting. The finding of the current study
is in line with past research which emphasizes the significance of customer forecasting.
Accurate forecasting on incoming guests leads to a more accurate food demand and thus
reduces unexpected food waste.

Another interesting result was that the vegetarian buffet restaurant generated sig-
nificantly less food waste than the regular buffet restaurant on weekends. The chefs and
managers of the vegetarian buffet restaurant confirmed that most of their weekend guests
were vegetarians and health-conscious people, who typically paid more attention than
others to the issue of the environment and thus generated less food waste. The finding may
demonstrate the positive impact of environmental and health-conscious vegetarian guests
on food waste mitigation. The analytical results may also elucidate the issue of food waste
in vegetarian restaurants, which has not been addressed previously in academic research.

“Most of our food waste is in the stage of preparation food, such as cutting vegetables.
However, compared to a reqular buffet restaurant, our food waste is much lower, since
we do not serve meet products. Meanwhile, most of our guests finish their plates”.
(interviewee 6)

The studied central kitchen generated 200 kg—400 kg of food waste per day. Most of
the food waste at the central kitchen was inedible food, such as peels, bones, and eggshells.
A case study of a buffet restaurant in a five-star international hotel in Malaysia found that
an average of 1100 g waste per customer for lunch and 1000 g waste per customer for
dinner were generated. The buffet food waste in the two current studied restaurants was
only one-tenth of the food waste of the findings of Papargyropoulou et al. (2016) [17]. The
results of the current study indicate that the central kitchen positively affected food waste
mitigation patterns.

“I think the central kitchen taking the order from the restaurant to produce food is a good
way to reduce food waste. The more you can prepare at the central kitchen, the less food
waste you will generate at the restaurant outlets”. (interviewee 2)

Central kitchens play a significant role in ensuring standardized management and
decreasing the food waste of chain buffet restaurants. The functions of the central kitchen
in chain buffet restaurants include unified procurement of ingredients, quality control,
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pre-treatment of raw food material, preparing the ready-to-cook products, reducing the
preparation work at the on-site restaurants, and minimizing the volume of food waste.

In addition to the provided data, all interviewees were asked to identify the major
categories of food waste from their observations and experience. The interviewees reported
that the major contributors of food waste of regular buffet restaurants were dairy, sauces and
soups, and cereals (rice and pasta). For the vegetarian buffet restaurant, dairy, cereals, and
sauces and soups ranked as the top three food waste categories. However, this study has
different findings from Filimonau et al. (2021), which found that rice, noodles, vegetables,
meat, and seafood were the most common wasted categories in a Chinese restaurant in the
UK [39]. Betz et al. (2015) also found contrarily that starchy accompaniments (potatoes,
rice, and pasta) and vegetables accounted for the largest proportions of food waste in Swiss
restaurants [22].

3.2. The Management Approach to the Reduction of Buffet Food Waste

As the majority of restaurant food wastage occurs at the stages of food preparation
and consumption (WRAP, 2011), understanding where and why buffet food waste is
generated is important for setting appropriate strategies based on different phases of
restaurant operation [40]. Based on an analysis of the research data from the interviews
and focus group, this study identified a corporate management approach for reducing
food waste at different stages in the buffet restaurant operations. Figure 1 summarizes the
specific management actions for food waste mitigation in the pre-restaurant, restaurant,
and consumption stages recommended by the participants. More specifically, establishing
a central kitchen, cooperating with qualified suppliers, accurately forecasting, providing an
aesthetic restaurant design, redesigning the service method, measuring and monitoring
food waste, and proactively communicating with customers and employees were the most
mentioned prevention and mitigation management approaches by the respondents.

According to Figure 1, all interviewees agreed that establishing a central kitchen
and cooperating with qualified suppliers are critical strategies at the pre-restaurant (pre-
consumption) stage. In the studied central kitchen, most of the food waste produced in
the central kitchen was unavoidable food waste, such as trimming, peeling, bones, and
packaging. The central kitchen orders fresh food from contracted farms to minimize food
miles and then ships the pre-prepared food to the restaurant outlets only two days in
advance. The kitchen staff then start to prepare food after receiving the order from the
restaurant outlets. A standard procurement and stock management system is implemented.
The recycled seasonal menus are carefully planned and examined. Therefore, the central
kitchen can guarantee the quality of food, avoid the spoilage of food, and reduce the food
waste at the pre-restaurant stage. As one interviewee stated:

“The central kitchen produces 30 to 35 items per day. We basically wash, cut, marinate,
and pre-treat vegetable and meet products, and then ship them to the restaurants. We can
deal with the most difficult and time-consuming production. The more we can produce in
the central kitchen, the less food waste will yield at the restaurant”. (interviewee 11)

Second, at the restaurant (on-site preparation) stage, accurate forecasting of food
demand, an aesthetic buffet table design, and service method redesigning are the most
mentioned tactics to lower food waste. As more than 70% of guests have reservations,
restaurant outlet managers and chefs can easily estimate the demand and place orders to the
central kitchen accordingly. The digital reservation system and guest arrival confirmation
by calling the guest one day in advance enable managers and chefs to prepare for different
scenarios and adjust the quantity of food promptly and effectively. This is in line with past
research which considered demand forecasting as one of the most popular approaches for
food waste prevention [41].

Additionally, many participants stated that the open kitchen design is considered as an
effective service design to decrease customer food waste. An open kitchen can “show chefs”
cooking in front of guests according to requests to upgrade the customer dining experience
and reduce food waste. Instead of using big pans with large quantities of food, utilizing



Foods 2023, 12,162

7 of 12

personalized dish plates can not only reduce food waste but also elevate the aesthetic
buffet table design. Staff at the service counter and kitchen need to discuss the appropriate
quantity of food. A previous study confirmed that reducing the meal size could result in
less food waste, and smaller portion sizes had no effect on customer satisfaction [27]. As an
interviewee stated:

“Most of the food was cooked in the open kitchen with the policy of smaller quantity and
more patches in order to control the portion and reduce food waste at the service table” .
(interviewee 1)

Finally, at the consumption stage of a buffet restaurant, monitoring the type and quan-
tity of food wasted during cooking and on the customer’s plate was the most mentioned
and essential approach to the reduction of food waste. The “healthy loss” of the studied
restaurants was 30 min. If the food has been on the counter and has not been taken by cus-
tomers for over 30 min, the chefs will replace it with a new dish due to the poor quality of
taste. Therefore, monitoring food waste at the service counter and on the customer’s plate
can help to prevent food waste. According to research findings, food waste management at
the guest service stage helps restaurant operators to catch information about the popularity
of items—information which can be adopted to predict guest needs and future demands
and to plan buffet menus that avoid food waste generation.

“We recorded food waste every day in order to accumulate the number for better estimation
for the future”. (interviewee 7)

Another important approach to the mitigation of food waste is to communicate with
customers and employees. The majority of participants believed that customers contribute
most of the food waste in the buffet restaurants. A buffet restaurant can adjust the menu
and dishes based on guest preferences and perceived food quality. Although customers
can take as much as they want in a buffet restaurant, educating customers to take proper
portions is important. A previous study found that self-service, moral persuasion in the
form of verbal and written formats, and financial discounts were the most effective methods
to prevent food waste in buffet restaurants [42].

“We will approach customers if they leave a lot of untouched food. We need to know the
reasons why they don’t like it. We also provide QR codes to customers for immediate
feedback”. (interviewee 6)

The respondents also stated that employees” awareness of food waste issues plays
an important role in preventing food waste in the buffet restaurants. The studied restau-
rants provide online training courses on food safety, food waste management policy, and
customer relations to employees through a smartphone application. All employees of
this restaurant chain are required to participate in the specific courses based on their posi-
tions. Reducing food waste requires cooperation among managerial and corporate support,
employee actions, and customer understanding.

“The training courses cover the professional knowledge and competence, food safety and
food waste issues. We need to finish 6-chapter courses within a year”. (interviewee 12)

The respondents were asked to provide suggestions to reduce food waste for buffet
restaurants. Several interviewees indicated that they were aware of the issue of food waste
and preferred to donate the leftover food to food banks or charity groups if the company
would agree to implement a policy for the donation of leftover food. However, the food
waste policies of the sample restaurants require that unconsumed foods on the buffet table
should not be reused to serve guests for the next day. Out of food safety concerns, the
company policy also forbids the donation of excess foods or leftovers to charity. Leftovers
are first used as employee meals, and anything left is disposed as food waste. Since the
Taiwanese government does not have regulations to discharge food donors’ liability after
donations, most restaurant operators feel reluctant to donate leftover food [29].
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Pre-restaurant (Pre-consumption)

Establish central kitchen Cooperate with qualified suppliers

e Preparing fresh and seasonal food with recycled menus *Establishing contracted farms to reduce food cost
* Creating SOF for every dish *Establishing the procurement standard .
*Shipping the pre-prepared food to the restaurant outlets *Reducing food miles

In the restaurant (on-site preparation)

Accurate forecast the food Aesthetic restaurant design Redesign the service method
+Creating digital reservation system for guests + Applving open kitchen with aesthetic +Reducing the size of service plate or
sEncouraging guest to make reservationin food display replacing pans with individual dishes
adwvance +Decorating the buffet table withnapkins, + Applving made-to-order policy for
*Ordering the necessary food from the central cutlery, flowers or vintage jars popular food items :
kitchen with reserved number of guests + Serving variety food items withless

portions to ensure customer d.ining
experience and promptly adjusting food
quantity

Consumption
Measure and monitor food waste Proactive communication to customers and employees
*Keeping record of everyday food waste *Establishing the food waste management policies with the

*Monitoring food waste to identify unpopular food itemsand =~ support of management team

to adjust menus

* Conducting online training to educate employees of food
waste management policies
= Ensuring customer awareness of food waste issues

Figure 1. Corporate management approach to the reduction of food waste in buffet restaurant.

“I found that most of the food waste occurred after dinner. Since company cannot allow
employees to bring leftover food home, most of the leftover after dinner will be thrown
away. I think it would be nice if we could donate untouched food to food bank or charity
groups”. (interviewee 1)

The findings of this study provide theoretical implications by designing a corporate
management approach framework which helps buffet restaurant practitioners in develop-
ing effective strategies to prevent and reduce food waste. The research found that customer
behavior plays the most important role in reducing food waste in buffet restaurants. The
findings are similar to those of a study of hotel food waste in Florida [21], while other re-
search considers that the preparation and cooking stages contribute most to food waste [43].
Public awareness campaigns, government regulations, or corporate policies can educate
irresponsible customers to prevent food waste in all hospitality sectors.

Based on the results of this study, the authors transformed the 3R (Reduce-Reuse-Recycle)
framework and developed a hierarchy of food waste mitigation in buffet restaurants, presented
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in Figure 2. Since the 3R (Reduce-Reuse-Recycle) framework has been utilized successfully in
waste management, researchers also applied it on food waste management [44]. In the stage
of reducing food waste, establishing a central kitchen and accurately forecasting food demand
are considered essential strategies. Meanwhile, reusing leftover food to prepare employee
meals or to donate to charity groups and recycling potential waste food into garnishes are
strategies suggested by interviewees of the current study. Buffet restaurant managers are
encouraged to design a food waste reduction program based on the proposed 3R hierarchy
mitigation food waste strategies (see Figure 2).

and employees

® Establish central kitchen

= Cooperate with qualified suppliers
» Accurate forecast the food demand
= Aesthetic restaurant design

= Redesign the service method R d

= Measure and monitor food waste e uc e

sProactive communication to customers

m Reuse untouched food to cook
another dish as a Plan “B”
Reus e = Food given to staff

= Donation to charity group

m Diverted to farms as animal food

= Inventive

potential waste food into garnish.

Eg. Expired olives or pickles to be Re Cyc le

placed in a jar as garnish

to recycle

Figure 2. Strategies of hierarchy mitigation food waste in buffet restaurants.

4. Conclusions

Food waste is a significant challenge for the foodservice industry, particularly for
buffet restaurants. This study aimed to examine effective management approaches for the
reduction of food waste in buffet restaurant operations. The analytical results demonstrate
that managers and chefs are aware of food waste and positively respond to the issues.
Additionally, several strategies were found to be helpful in decreasing food waste in buf-
fet restaurant operations at different stages of operation, including establishing a central
kitchen for restaurant outlets, accurately forecasting the number of meals, proactively com-
municating with customers, raising awareness of food waste among guests and employees,
and donating leftovers to charity organizations. With the increasing number and popularity
of buffet restaurants in Taiwan, appropriate management strategies and practices regarding
food waste reduction in buffet restaurants are critical to the sustainability of the foodservice
industry. This study employed the qualitative method by interviewing on-site practitioners,
providing first-hand data and observations of food waste in the buffet restaurant sector.
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The findings of this study should contribute to the knowledge of food waste management
in buffet restaurant operations for both industry practitioners and policy makers.

The practical implication of this study is the development of strategies of hierarchical
mitigation of buffet food waste (see Figure 2). Employees of buffet restaurants may rec-
ognize food waste interventions and could become appropriate ambassadors to engage
with guests to raise public awareness of food waste issues. Corporate policy makers should
engage with first-line service staff and chefs to establish effective approaches for food waste
disposal. Moreover, strict corporate policies and insufficient government support for food
donations are identified as inhibitors of food waste reduction. This result indicates that
governmental interventions in policy making and consumer awareness of restaurant food
waste can help prevent and reduce food waste in the foodservice sector.

5. Limitations and Future Studies

The study has several limitations. The first limitation is the restricted generalization
and representation of the results due to it being a case study with a limited number of
participants. The results provide an exploratory outlook, not a conclusive analysis. Future
studies are encouraged to expand the sample of buffet restaurants in different areas or
cultures and collect quantitative data for further food waste analysis in order to better
the representation of the results. The second limitation is that interviews and a focus
group were the research methods to collect data. However, the risk of social desirability
bias sometimes influences the responses of the participants as they tend to answer the
interview questions in a “socially acceptable” way [45]. Future studies could collect data
from large-scale research of surveys of customers and practitioners.

Author Contributions: Conceptualization, C.-C.T.; Data curation, C.-C.T. and C.-M.E.W.; Formal
analysis, C.-M.E.W.; Funding acquisition, C.-C.T.; Investigation, C.-M.E.W. and C.-C.T.; Methodology,
C.-C.T.; Project administration, C.-C.T.; Resources, C.-C.T.; Supervision, C.-C.T.; Validation, C.-C.T.
and C.-M.E.W.; Writing—original draft, C.-M.E.W.; Writing—review & editing, C.-C.T. All authors
have read and agreed to the published version of the manuscript.

Funding: This research was funded by the Ministry of Science and Technology, Taiwan (MOST107-
2628-H-030-001-MY3).

Data Availability Statement: All related data and methods are presented in this paper. Additional
inquiries should be addressed to the corresponding author.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. UN Environment Programme. Minimizing Food Waste. Available online: https://www.unenvironment.org/regions/north-
america/regional-initiatives /minimizing-food-waste (accessed on 6 January 2020).

2. Bruxelles, European Commission. FUSIONS. Estimates of European Food Waste Levels. Available online: http:/ /www.eu-fusions.
org/phocadownload /Publications /Estimates’%200f%20European’%20food %20waste%20levels.pdf (accessed on 8 January 2020).

3. Beretta, C.; Stoessel, F,; Baier, U.; Hellweg, S. Quantifying food losses and the potential for reduction in Switzerland. Waste Manag.
2013, 33, 764-773. [CrossRef] [PubMed]

4. Food and Agriculture Organization of the United Nations. Global Initiative on Food Losses and Waste Reduction. Available
online: http://www.fao.org/3/a-i4068e.pdf (accessed on 10 January 2020).

5. Pirani, S.I.; Arafat, H.A. Reduction of food waste generation in the hospitality Industry. J. Clean Prod. 2016, 132, 129-145.
[CrossRef]

6. Papargyropoulou, E.; Lozano, R.; Steinberger, ] K.; Wright, N.; bin Ujang, Z. The food waste hierarchy as a framework for the
management of food surplus and food waste. J. Clean. Prod. 2014, 76, 106-115. [CrossRef]

7. Silvennoinen, K.; Heikkild, I.; Katajajuuri, ].M.; Reinikainen, A. Food waste volume and origin: Case studies in the Finnish food
service sector. Waste Manag. 2015, 46, 140-145. [CrossRef]

8.  Parfitt, ].; Barthel, M.; Macnaughton, S. Food waste within food supply chains: Quantification and potential for change to 2050.
Phil. Trans. R. Soc. Biol. Log. Sci. 2010, 365, 3065-3081. [CrossRef] [PubMed]

9.  Aschemann-Witzel, ].; De Hooge, I.; Amani, P.; Bech-Larsen, T.; Oostindjer, M. Consumer-related food waste: Causes and potential

for action. Sustainability 2015, 7, 6457-6477. [CrossRef]


https://www.unenvironment.org/regions/north-america/regional-initiatives/minimizing-food-waste
https://www.unenvironment.org/regions/north-america/regional-initiatives/minimizing-food-waste
http://www.eu-fusions.org/phocadownload/Publications/Estimates%20of%20European%20food%20waste%20levels.pdf
http://www.eu-fusions.org/phocadownload/Publications/Estimates%20of%20European%20food%20waste%20levels.pdf
http://doi.org/10.1016/j.wasman.2012.11.007
http://www.ncbi.nlm.nih.gov/pubmed/23270687
http://www.fao.org/3/a-i4068e.pdf
http://doi.org/10.1016/j.jclepro.2015.07.146
http://doi.org/10.1016/j.jclepro.2014.04.020
http://doi.org/10.1016/j.wasman.2015.09.010
http://doi.org/10.1098/rstb.2010.0126
http://www.ncbi.nlm.nih.gov/pubmed/20713403
http://doi.org/10.3390/su7066457

Foods 2023, 12,162 11 of 12

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

23.

24.
25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Okazaki, WK.; Turn, S.Q.; Flachsbart, P.G. Characterization of food waste generators: A Hawaii case study. Waste Manag. 2008,
28,2483-2494. [CrossRef]

Linder, N; Lindahl, T.; Borgstrom, S. Using behavioural insights to promote food waste recycling in urban households—Evidence
from a longitudinal field experiment. Front. Psychol. 2018, 9, 352. [CrossRef]

Teng, C.-C.; Chih, C.; Yang, W.-].; Chien, C.-H. Determinants and Prevention Strategies for Household Food Waste: An Exploratory
Study in Taiwan. Foods 2021, 10, 2331. [CrossRef]

Filimonau, V.; De Coteau, D.A. Food waste management in hospitality operations: A critical review. Tour. Manag. 2019, 71,
234-245. [CrossRef]

Christ, K.L.; Burritt, R. Material flow cost accounting for food waste in the restaurant industry. Br. Food J. 2017, 119, 600-612.
[CrossRef]

Charlebois, S.; Creedy, A.; Massow, M.V. Back of house—Focused study on food waste in fine dining: The case of delish
restaurants. Int. J. Cult. Tour. Hosp. Res. 2015, 9, 278-291. [CrossRef]

Kuo, C.F,; Shih, Y. Gender differences in the effects of education and coercion on reducing buffet plate waste. J. Foodserv. Bus. Res.
2016, 19, 223-235. [CrossRef]

Papargyropoulou, E.; Wright, J.; Lozano, R.; Steinberger, K.; Padfield, R.; Ujang, N. Conceptual framework for the study of food
waste generation and prevention in the hospitality sector. Waste Manag. 2016, 49, 326-336. [CrossRef]

Juvan, E.; Griin, B.; Dolnicar, S. Biting off more than they can chew: Food waste at hotel breakfast buffets. J. Travel Res. 2018, 57,
232-242. [CrossRef]

Freeman, M.R.; Brochado, C. Reducing portion size reduces food intake and plate waste. Obesity 2010, 18, 1864-1866. [CrossRef]
Okumus, B.; Taheri, B.; Giritlioglu, I.; Gannon, M.J. Tackling food waste in all-inclusive resort hotels. Int. J. Hosp. Manag. 2020, 88, 10543.
[CrossRef]

Okumus, B. How do hotels manage food waste? Evidence from hotels in Orlando, Florida. J. Hosp. Mark. Manag. 2020, 29,
291-309. [CrossRef]

Betz, A.; Buchli, J.J.; Gobel, C.; Miiller, C.; Gobel, C.; Miiller, C. Food waste in the Swiss food service industry—Magnitude and
potential for reduction. Waste Manag. 2015, 35, 218-226. [CrossRef]

Pinto, R.S.; dos Santos Pinto, R.M.; Melo, EES.; Campos, S.S.; Cordovil, CM.D.S. A simple awareness campaign to promote food
waste reduction in a university canteen. Waste Manag. 2018, 76, 28-38. [CrossRef]

Adenso-Diaz, B.; Mena, G. Food industry waste management. Sustain. Food Proc. 2014, 435-462.

Marthinsen, J.; Sundt, P.; Kaysen, O.; Kirkevaag, K. Prevention of Food Waste in Restaurants, Hotels, Canteens and Catering; Nordic
Council of Ministers Copenhagen: Copenhagen, Denmark, 2012.

Chang, W.H. Food Waste in Yilan Japanese Restaurant. Master’s Thesis, National Ilan University, Yilan, Taiwan, 2022, unpublished.
Available online: https://hdl.handle.net/11296/6au7nu (accessed on 22 September 2022). (In Chinese).

Kallbekken, S.; Seelen, H. “Nudging” hotel guests to reduce food waste as a win win environmental measure. Econ. Lett. 2013,
119, 325-327. [CrossRef]

Vizzoto, F; Testa, F,; Iraldo, F. Strategies to reduce food waste in the foodservices sector: A systematic review. Int. |. Hosp. Manag.
2021, 95, 102933. [CrossRef]

Huang, C.H.; Liu, S.M.; Hsu, N.Y. Understanding global food surplus and food waste to tackle economic and environmental
sustainability. Sustainability 2020, 12, 2892. [CrossRef]

Chalak, A.; Abou-Dabher, C.; Abiad, M.G. Generation of food waste in the hospitality and food retail and wholesale sectors:
Lessons from developed economies. Food Secur. 2018, 10, 1279-1290. [CrossRef]

Abiad, M.G.; Meho, L.I. Food loss and food waste research in the Arab world: A systematic review. Food Secur. 2018, 10, 311-322.
[CrossRef]

Meet Taiwan. Taiwan Country Overview. Available online: https:/ /www.meettaiwan.com/en_US/menu/M0001341/Country%
200verview.html?function=M0001341 (accessed on 12 July 2021).

Taiwan Environmental Protection Administration. The Database of Taiwan National Solid Waste. Available online: https:
/ /erdb.epa.gov.tw/DataRepository /Statistics / TrashClearNationalProduce.aspx (accessed on 8 January 2020).

Taiwan Trend Research. Trends and Insights of Foodservice Industry. Available online: https://www.twtrend.com/trend-detail /
food-and-beverage-service-activities-2021 (accessed on 10 August 2021). (In Chinese).

Daily View. Top 20 Luxury Buffet Restaurants in Taipei. Available online: http://gvm.com.tw/article/68867 (accessed on 15 May 2018).
Creswell, ].W. Research Design: Qualitative, Quantitative and Mixed Methods Approaches, 4th ed.; Sage: Thousand Oaks, CA, USA, 2014.
Braun, V.; Clarke, V. Using thematic analysis in psychology. Qual. Res. Psychol. 2006, 3, 77-101. [CrossRef]

Braun, V,; Clarke, V. Successful Qualitative Research: A Practical Guide for Beginners; Sage: Los Angeles, CA, USA, 2013.
Filimonau, V.; Nghiem, V.N.; Wang, L.E. Food waste management in ethnic food restaurants. Int. J. Hosp. Manag. 2021, 92, 102731.
[CrossRef]

WRAP (Waste & Resources Action Programme). Estimates for Household Food and Drink Waste in the UK 2011. Available online:
http:/ /www.wrap.org.uk/content/new-estimates-household-food-and-drink-waste-uk (accessed on 6 January 2020).
Filimonau, V.; Matyakubov, U.; Allonazarov, O.; Ermolaev, V. Food waste and its management in restaurants of a transition
economy: An exploratory study of Uzbekistan. Sustain. Prod. Consum. 2022, 29, 25-35. [CrossRef]


http://doi.org/10.1016/j.wasman.2008.01.016
http://doi.org/10.3389/fpsyg.2018.00352
http://doi.org/10.3390/foods10102331
http://doi.org/10.1016/j.tourman.2018.10.009
http://doi.org/10.1108/BFJ-07-2016-0318
http://doi.org/10.1108/IJCTHR-12-2014-0100
http://doi.org/10.1080/15378020.2016.1175896
http://doi.org/10.1016/j.wasman.2016.01.017
http://doi.org/10.1177/0047287516688321
http://doi.org/10.1038/oby.2009.480
http://doi.org/10.1016/j.ijhm.2020.102543
http://doi.org/10.1080/19368623.2019.1618775
http://doi.org/10.1016/j.wasman.2014.09.015
http://doi.org/10.1016/j.wasman.2018.02.044
https://hdl.handle.net/11296/6au7nu
http://doi.org/10.1016/j.econlet.2013.03.019
http://doi.org/10.1016/j.ijhm.2021.102933
http://doi.org/10.3390/su12072892
http://doi.org/10.1007/s12571-018-0841-0
http://doi.org/10.1007/s12571-018-0782-7
https://www.meettaiwan.com/en_US/menu/M0001341/Country%20Overview.html?function=M0001341
https://www.meettaiwan.com/en_US/menu/M0001341/Country%20Overview.html?function=M0001341
https://erdb.epa.gov.tw/DataRepository/Statistics/TrashClearNationalProduce.aspx
https://erdb.epa.gov.tw/DataRepository/Statistics/TrashClearNationalProduce.aspx
https://www.twtrend.com/trend-detail/food-and-beverage-service-activities-2021
https://www.twtrend.com/trend-detail/food-and-beverage-service-activities-2021
http://gvm.com.tw/article/68867
http://doi.org/10.1191/1478088706qp063oa
http://doi.org/10.1016/j.ijhm.2020.102731
http://www.wrap.org.uk/content/new-estimates-household-food-and-drink-waste-uk
http://doi.org/10.1016/j.spc.2021.09.018

Foods 2023, 12, 162 12 of 12

42.

43.
44.

45.

Chang, Y.Y.C. All you can eat or all you can waste? Effects of alternate serving styles and inducements on food waste in buffet
restaurants. Curr. Issues Tour. 2022, 25, 727-744. [CrossRef]

Kantor, L.S.; Lipton, K.; Manchester, A.; Oliveira, V. Estimating and addressing America’s food losses. Food Rev. 1997, 20, 2-12.
Immanuel, M.; Hartopo, R.; Anantadjaya, S.; Saroso, T. Food waste management: 3R approach in selected family-owned
restaurants. J. Manag. Stud. 2013, 2, 18-37.

King, M.E,; Bruner, G.C. Social desirability bias: A neglected aspect of validity testing. Psychol. Mark. 2000, 17, 79-103. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


http://doi.org/10.1080/13683500.2020.1870939
http://doi.org/10.1002/(SICI)1520-6793(200002)17:2&lt;79::AID-MAR2&gt;3.0.CO;2-0

	Introduction 
	Methods 
	Participants and Data Collection 
	Data Analysis 

	Results and Discussion 
	Food Waste per Customer and Causes in Buffet Restaurants 
	The Management Approach to the Reduction of Buffet Food Waste 

	Conclusions 
	Limitations and Future Studies 
	References

