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ARTICLE INFO Abstract

Keywords: Food Waste (FW) is an issue requiring urgent action throughout
Managing Food Waste the world. FW is still the main concern for the hospitality industry
Food Waste Generation where the exact amount of FW produced in tourism is uncertain.
Hotels Managing FW includes all actions taken to reduce the amount of

waste. It includes waste prevention, recycling, composting, and
the purchase of products that have recycled content or produce
less waste. This research aims to explore the applied FW
management polices after FW generation in three, four, and five-
star hotels. A deductive approach and quantitative method
research design using questionnaire survey for a sample of food
and beverage department managers in three, four, and five-star
hotels at Hurghada city were adopted. A total of 88 questionnaire
(JTHH) forms were conducted among focgj and beverzg]e departmen;
managers. Descriptive statistics, One-way ANOVA test, an
Vol. 3 No. 1, (2021) indepgndent sampFI)e T-test were used to a)r/1alyze obtained data.
pp 21-41. The research revealed that there are many food waste
management practices that are applied in many hotels, such as
FW monitoring, FW reusing, and FW recycling. The research
also showed some barriers faced hotels while managing FW such
as the high cost of surplus food segregation, storing,
transportation, and handling, concerns about the safety of animal
feed, and the high cost of the recycling process. The research
provided a set of recommendations to enhance the process of
managing FW in hotels.

Introduction

The problem of global FW has recently received much interest (International Tourism
Partnership, 2014; High-Level Panel of Experts, 2014; HOTREC Hospitality Europe, 2017; and
Lasaridi etal., 2017). Because of the lack of resources, reducing FW and collecting it to produce
food donations is now a top priority in the battle against hunger and poverty (International
Tourism Partnership, 2014). 842 million people, or almost one in eight persons worldwide,
suffered from chronic hunger in 2011-2013 (Herszenhorn et al., 2014). The high waste values
in hotels are related to their traditional catering procedures, which include a high proportion of
raw foods and offering extensive menus (Youngs et al., 1983). Tourism researchers have not
given as much attention to the fact that FW is a major contributor to the tourism industry’s
negative impact on the environment as one could expect, given the magnitude of the problem
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in tourism (Selin, 2018). In addition, there are not many scholarly publications available
regarding FW in the hospitality sector (Marthinsen et al., 2012). The majority of the data about
FW in hospitality is available in the form of published reports (WRAP, 2011).

Literature Review

FW definitions

There is no universally agreed definition of FW (Lebersorger and Schneider, 2011), which
makes it difficult to study and quantify FW (Buzby and Hyman, 2012). According to Gandhi
et al. (2017); FW is defined as "The food, which was initially available for consumption by
humans but was not consumed and besides this, it was kept beyond its expiry date or left to be
spoiled, used for the feeding of animals or was disposed to feed an anaerobic digestion plant or
incinerator". Also, Saputri et al. (2018) defined FW as "Losses that occur at retails, foodservice
sectors and consumer stages".

FW Generation in Hotels
Quantifying FW

In the hotel industry, the waste created by hotels consists of glass, metal, carton, aluminum,
plastics, and food (Abo-Taleb, 2005). FW is still the main concern for the hospitality industry
(Nedyalkova, 2016). The exact amount of FW produced in tourism is uncertain, but it is
estimated that hotels, restaurants, and the catering industry account for approximately 14% of
the total annual FW created (Bio Intelligence Service, 2010). FW accounts for over 50% of the
waste produced in the hospitality sector (Curry, 2012). The Scottish hospitality industry, e.g.,
is estimated to dispose of up to 53,500 tonnes of FW annually, two-thirds of which could have
been consumed (Resource Efficient Scotland, 2014). FW could be measured in the food supply
chain in three different ways-edible weight, economic value, and equivalent calories (loke,
2018). Using FW monitoring data regularly to set menus, address over-portioning, improve
demand forecasting, identify where the waste arises, and provide important information to
target specific causes for FW (Hollins, 2013).

Managing FW

Managing FW includes all actions taken to reduce the amount of waste. It includes waste
prevention, recycling, composting, and the purchase of products that have recycled content or
produce less waste (Georgia Hospitality Environmental Partnership, 1996). USEPA (2014a)
and House of Commons (2017) confirmed that The Food Recovery Hierarchy (figure 1) sets
out steps for managing FW to minimize the impact on the environment. The best action is to
prevent raw materials, ingredients, and products from becoming waste in the first place. If
surplus cannot be prevented, then redistribution to people and then the animal feed is the next
best option. The best way of treating FW is to recycle it by sending it to anaerobic digestion or
composting. Recovery through the incineration of waste with energy recovery comes next in
the hierarchy. At the bottom of the hierarchy, the worst way of dealing with FW is disposal
through waste incineration without energy recovery or sending it to a landfill. Creedon et al.
(2010) and Buzby et al. (2014) stated that waste prevention incorporates the first three terms of
The Food Recovery Hierarchy (source reduction, feed hungry people, and feed animals).
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Food Recovery Hierarchy

Source Reduction
Reduce the volume of surplus food generated

Feed Hungry People

Donate extra food to food banks, soup kitchens and shelters

Feed Animals
Divert food scraps to animal food

Composting
soll 4
Lan

Figure (1): Food Recovery Hierarchy.
Source: USEPA (2014a).
Food Redistribution to Feed Hungry People (Reusing)

Excess food may be used in food recovery, meaning the processing of wholesome food from
farmers' fields, grocery stores, or food service institutions for distribution to the poor and
hungry. Surplus food may be reused as livestock feed, fertilizer, biodiesel, or other fuels.
Finally, there is the possibility of disposing of the waste (Garrone et al., 2014). Waste reusing
is defined as "the use of a product more than once in its same form for the same or similar
purpose™” (Georgia Hospitality Environmental Partnership, 1996). Whenever possible, hotels
should reuse items in their original form for the same or a different purpose rather than
discarding them. If an item cannot be reused on-site, the property should examine the possibility
of selling or donating it to employees, charitable organizations, schools, or other interested
parties (Personnel Administration Consulting Group, 2001). Redistribution is the process
whereby surplus food is provided for hunger people rather than being waste. Surplus food that
could legally go to people was often sent for anaerobic digestion (the process of turning FW
into energy). This was encouraged by tax incentives for FW that was turned into green energy,
while there was no similar financial support to enable businesses to redistribute their surplus
food to hungry people. As a result of these incentives, many businesses disposed of edible
surplus food via anaerobic digestion or converted it to animal feed, because this cost less than
keeping it in a fit state for human consumption, which had additional costs in terms of
segregation, storage, and handling (House of Commons, 2017). Most organizations consider
transporting the major barrier to food donation. Food rescue organizations are usually
responsible for collecting and distributing donations. Most food banks have had to heavily
invest in transport infrastructure to effectively adapt to greater handling (Gunders and Bloom,
2017). Chapman et al. (2019) confirmed that food donation can be encouraged through donation
tax incentives, standardized donation regulations, donation matching software, and donation
transportation, storage, and handling.

Using FW as Animal Feeding (Reusing)

Bartlett (2010) declared that additional co-products or by-products are often produced during
the production of the main product. Where these materials are further used, e.g. in animal feed
or redistributed to charities, they are not considered waste. It is still important to minimize
surpluses and the creation of by-products resulting from inefficiencies in production. USEPA
(2014b) demonstrated that it may be possible to use discarded food as feed for livestock,
poultry, or other animals depending on the proximity of FW generators to local farms or zoos.
Lasaridi et al. (2018) and Abeliotis et al. (2018) stated that using FW for animal feeding has
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several benefits such as, it helps the implementation of source separation for FW, it reduces
FW going to landfill, it is an excellent example of circular economy in which one process's
waste becomes the raw material for another, and it is a process of recycling and reuse since FW
is reused to produce food (meat) again. But USEPA (2014b) noted that there are barriers to
using FW as animal feed include transportation restrictions, issues of liability, costs of
separating FW from packaging, and concerns about the safety of animal feed.

FW Recycling

Waste recycling is defined as “the process by which materials, otherwise intended for disposal,
are collected and used as raw materials for new products”. Recycling prevents useful materials
from being landfilled or combusted, thus saving energy and natural resources (Georgia
Hospitality Environmental Partnership, 1996; Personnel Administration Consulting Group,
2001). Sushil (2018) noted that to generate compost/electricity/gas for use in the hotel, the FW
and other types of waste must be segregated and recycled. House of Commons (2017) stated
that the unavoidable FW is created as part of food products such as banana skins, tea bags, and
egg shells. Resource Efficient Scotland (2014) demonstrated that if unavoidable FW is collected
separately and sent for appropriate processing, it can be turned into useful end products such as
compost and renewable energy. Hollins (2013) stated that composting is a natural process
through which micro-organisms in the presence of oxygen break down organic matter, creating
compost that can provide the soil with nutrients and organic matter. Personnel Administration
Consulting Group (2001) mentioned that the key to a successful composting program is
separating compostable materials (e.g., yard waste, vegetable cuttings, fruit peels) from non-
compostable waste (e.g., plastics, meat, and fatty FW, metals) as they are generated. It is much
easier to keep wastes separate from the beginning than to separate them after they are mixed.

Sending FW to Landfill

Hoornweg and Bhada-Tata (2012) stated that it is necessary to send waste or residue from other
processes to a disposal site. Landfills are a common final waste disposal site and should be built
and managed to protect the environment and public health. Proper landfilling is often lacking,
especially in developing countries Although Bartlett (2010) confirmed that landfill is one of the
least desirable management routes according to the waste hierarchy, and should be avoided
wherever possible. It is also an expensive option, and many organizations consider that
diverting waste from landfills can often provide both financial and environmental benefits.
Especially, FW is very damaging when landfilled, releasing harmful greenhouse gases as the
matter breaks down. There is also the loss of resources that went into producing the food in the
first place to be considered. Abeliotis et al. (2018) confirmed that in some European Union
countries, especially the southern countries, most FW ends up in landfill (e.g. in Greece, in
2013, more than 95% of FW ended up in landfill).

Research Aim and Objectives
This research aims to explore the applied FW management polices after FW generation in three,
four, and five-star hotels. To achieve the research aim; there are some objectives were targeted
as follows:
1. To show hotels efforts in monitoring their generated FW.
2. To define the applied policies for managing FW in hotels.
3. Toreveal the barriers that hotels face while managing FW.
4. To find out if there are differences or not between the three, four and five-star hotels in
the extent of FW management policies implementation.
5. To find out if there are differences or not between chain and independent hotels in the
extent of FW management policies implementation.
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Research Questions

1. What are hotels efforts in monitoring their generated FW?

2. What are the applied policies for managing FW in hotels?

3. What are the barriers that hotels face while managing FW?

4. Are there differences between the three, four and five-star hotels in the extent of FW
management policies implementation?

5. Are there differences between chain and independent hotels in the extent of FW
management policies implementation?

Methodology

The research adopted the deductive approach and mono-quantitative method research design
using a questionnaire survey for a sample of food and beverage department managers in three,
four, and five-star hotels at Hurghada city (88 participants). The questionnaire included six
major sections. Section one was general data about hotels. Section two included the process of
FW monitoring (six questions); it achieves the first objective and answers the first question of
the research. Section three included two questions with a three-dimensional Likert scale about
the process of FW reusing in hotels (donation of food and reusing food as animal feed); it
achieves the second objective and answers the second question of the research. Also, Section
four included two questions with a three-dimensional Likert scale about the process of FW
recycling in hotels; it achieves the second objective and answers the second question of the
research. Section five included one question with a three-dimensional Likert scale about the
process of sending FW to landfill; it achieves the second objective and answers the second
question of the research. Finally, section six included one question with a three-dimensional
Likert scale about barriers to managing FW in hotels; it achieves the third objective and answers
the third question of the research. The research depended on the cluster random sample in the
field research. The research applied Taro Yamane equation (Yamane, 1967) to calculate the
sample size from the next formula:

B N
" 14+ N xe2

Where, N: the population size (112), n: the sample size (88), and e: the acceptable sampling
error (0.05). According to the Egyptian Hotel Association (2016); the number of five, four and
three star hotels in Hurghada city is 112 hotels, so the total number of population is 112 food
and beverages managers. By applying the data of the research population in the previous
formula, the optimal sample size of the research was calculated (88 participants). The research
questionnaire was distributed in hard forms handed to 88 food and beverage department
managers. Out of this number, there are 69 forms that are valid to be analyzed (representing
78.4 % response rate) (see table 1).

n

Table (1): Research population and sample

Number
Population 112
Targeted sample 88
Respondents 77
Valid 69
Response rate 78.4%

Source: Developed by the researchers.

Validity of the research
A panel of experts in the field of hospitality management was consulted as a way to collect
opinions and suggestions on the research tool. The researchers used face validity to ensure the
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validity of data collection instruments. Through this method, the researchers match each
research objective with its question. Moreover, factor analysis was performed to improve the
strength of the components.

Reliability of the Research

For reliability of survey statements, Cronbach's alpha coefficient was tested, and exceeded 0.7
for all variables as shown in table 2; this means that all items are reliable Cronbach’s a value
of all factors exceeded 0.7, referring to suitable measurement reliability. Hair et al. (2010) stated
that Cronbach’s o level of more than 0.7 is suitable for reliability.

Table (2): Reliability

The Axis No. of statements Alpha Coefficient
Benefits of FW monitoring 5 0.799
Uses of surplus edible food 7 0.806
Benefits of FW reusing 4 0.799
Places of FW recycling 2 0.806
Outcomes of FW recycling 4 0.807
Send FW to landfills 1 0.801
Barriers of surplus edible food donation 4 0.805
Barriers of FW reusing as animal feed 4 0.803
Barriers of FW recycling 2 0.801
The Sample Characteristics
Table (3): The sample characteristics (hotel data)
Variable Response Frequency Percent Rank
Hotel ownership Independent hotel 41 59.4 1
Chain hotel 28 40.6 2
Hotel class Three-star 24 34.8 2
Four-star 28 40.6 1
Five-star 17 24.6 3

Table (3) shows that 59.4% of the sample are independent hotels (41 hotels), 40.6% of the
sample are chain hotels (28 hotels). Moreover, 40.6% of the sample are four-star hotels (28
hotels), 34.8% are three-star hotels (24 hotels), and 24.6% of the sample are five-star hotels (17
hotels).

FW Monitoring

The purpose of this variable is to show hotels efforts in monitoring their generated FW. This
variable aims to achieve the first objective and answer the first question of the research.

Table (4): FW collection places

Variable Frequency Percent Rank
In separate bins- for FW 54 78.3 1
In bins with the other types of wastes 15 21.7 2
Total 69 100 -

The survey results show that 78.3% of hotels (54 hotels) collect FW in separate bins and 21.7%
(15 hotels) collect FW in bins with the other types of wastes. This result is consistent with
Personnel Administration Consulting Group (2001); it is much easier to keep wastes separate
from the beginning than to separate them after they are mixed.

Table (5): Weight of the daily FW in the hotel

Variable Frequency Percent Rank
Less than 25 kg per day 9 13 3
Between 25 kg and 50 kg per day 21 30.5 2

26



Rady, A. etal. (JTHH) Vol. 3 No. 1, (2021) pp 21-41
More than 50 kg per day 9 13 3
The hotel does not weight FW 30 43.5 1

Total 69 100 -

Table (5) shows that 43.5% of hotels (30 hotels) do not weight their FW, 30.5% of them (21
hotels) waste between 25 kg and 50 kg per day. Moreover, there are 13% of hotels (9 hotels)
waste less than 25 kg per day, Also 13% of hotels (9 hotels) waste more than 50 kg per day.
This result is consistent with loke (2018); FW could be measured in the food supply chain in

three different ways-edible weight, economic value, and equivalent calories.

Table (6): Ranking of the most wasted food groups in the hotel
Variable Response Frequency Percent Sum Rank
Fifth 6 8.7
Fourth 12 17.4
Cereals and bakery products | Third 15 21.7 249 1
Second 6 8.7
First 30 43.5
Fifth 6 8.7
Fourth 9 13
Fruits and vegetable Third 27 39.2 228 2
Second 12 17.4
First 15 21.7
Fifth 12 17.4
.| Fourth 15 21.7
p,\)/lrgztuc?snd poultry and their Third 9 13 210 3
Second 24 34.9
First 9 13
Fifth 24 34.9
Fourth 18 26
Fish and seafood Third 9 13 171 5
Second 6 8.7
First 12 17.4
Fifth 21 30.5
Fourth 15 21.7
Dairy products Third 9 13 177 4
Second 21 30.5
First 3 4.3

The purpose of table (6) is to identify the ranking of food groups from the most to the least
wasted in the hotel. The previous table shows that the cereals and bakery products group is the
highest wasted food group; the fruits and vegetable group comes in the second rank. While fish
and seafood group is the least wasted food group in hotels.

Table (7): Ranking of the most wasted food plates categories in the hotel

Variable Response Frequency Percent Sum Rank

Fifth 6 8.7
Fourth - -

Appetizers and Salads Third 12 174 270 1
Second 27 39.1
First 24 34.8
Fifth 9 13
Fourth 42 61

Soups Third 6 8.7 162 5
Second 9 13
First 3 4.3

- Fifth 6 8.7
Side dishes Fourth 9 13 231 2
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Third 24 34.9
Second 15 21.7
First 15 21.7
Fifth 27 39.1
Fourth 3 4.3
Main courses Third 12 17.4 195 3
Second 9 13
First 18 26.2
Fifth 21 30.5
Fourth 15 21.7
Desserts Third 18 26.1 171 4
Second 9 13
First 6 8.7

The purpose of this table is to identify the ranking of food plate categories from the most to the
least wasted in the hotel. The table shows that the appetizers and salads category is the highest
wasted food plate category; the side dishes category comes in the second rank. While soups
category is the least wasted food plate category in hotels.

Table (8): Ranking of the most wasted food cycle stages in the hotel

Variable Response Frequency Percent Sum Rank

Fifth 36 52.2
Fourth 12 17.4

Menu planning Third 6 8.7 147 5
Second 6 8.7
First 9 13
Fifth 9 13
Fourth 39 56.7

Food purchasing Third 15 21.7 149 4
Second 3 4.3
First 3 4.3
Fifth 9 13
Fourth - -

Food storage Third 39 56.6 213 3
Second 18 26.1
First 3 4.3
Fifth - -
Fourth 3 4.3

Food preparation Third 6 8.7 294 1
Second 30 43.5
First 30 43.5
Fifth 15 21.7

Food portioning and serving F01_thh 15 217

(plate waste) Third 3 4.3 222 2
Second 12 17.4
First 24 34.9

The previous table identifies the ranking of food cycle stages from the most to the least wasted
in the hotel. The table shows that the food preparation stage is the highest wasted stage; the
food portioning and serving (plate waste) stage comes in the second rank. While the menu
planning stage is the least wasted in hotels.

Table (9): Factor analysis of FW monitoring benefits

Statements Loading
Set menus well 0.87
Addressing over-portioning 0.88
Improving demand forecasting 0.82
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Identify where FW arises 0.79
Identify specific causes for FW 0.83
Sums of squared loadings 0.84

Factor analysis shown in the previous table attempts to identify key variables that explain the
pattern of correlations within a set of observed variables. Fabrigar et al. (1999) stated that
statistical loading should not be less than 0.6. Factor analysis declares that all five statements
are loaded on one factor explained 84% of the variance in the underlying variable of research.
In other words, the previous five variables are responsible for the variance in FW monitoring
benefits with a percentage of 84%.

Table (10): Statistics for FW monitoring benefits

Benefits of FW Monitoring Response Freq. Percent Mean* SD Sig. Rank
Agree 57 82.6
Set menus well Neutral 12 17.4 2.83 0.38 0.000 1
Disagree - -
Agree 54 78.3
Addressing over-portioning Neutral 12 174 2.74 0.53 0.000 2
Disagree 3 4.3
Improving demand Agree >4 78.3
forecasting l\!eutral 9 13 2.70 0.63 | 0.000 3
Disagree 6 8.7
Agree 42 60.9
Identify where FW arises Neutral 18 26.1 2.48 0.72 0.000 4
Disagree 9 13
. . Agree 60 87
Identify specific. causes for ™ el 6 8.7 283 | 048 | 0000 | 1
FW -
Disagree 3 4.3
Overall 2.71 0.45 0.000 -

*Mean of benefits of FW monitoring; Where 1= disagree, 2 = neutral and 3= agree. SD = Standard Deviation and
Sig. = significance degree of one-sample T-Test.

Table (10) mentions that the most effective variables are "set menus well" and "identify
specific causes for FW", where the mean value is (2.83) and the standard deviation is (0.38) for
the variable "set menus well", although the mean value is (2.83) and the standard deviation is
(0.48) for the variable “identify specific causes for FW". On the other hand, the least effective
variable is "Identify where FW arises", where the mean value is (2.48) and standard deviation
is (0.72). The overall mean of the above variables is (2.71), the standard deviation of means
values is (0.45) and the p-value of the one-sample T-test is (0.000) which indicates that there
are significant differences between the benefits of FW monitoring and the test value (3). In
other words, respondents’ awareness of all variables is less than the test value. These results are
consistent with Hollins (2013); using FW monitoring data regularly to set menus, address over-
portioning, improve demand forecasting, identify where the waste arises, and provide important
information to target specific causes for FW.

FW Reusing (Donation of Food and Reusing food as Animal Feed)
The purpose of this variable is to define the applied policies concerning FW reusing. This
variable aims to achieve the second objective and answer the second question of the research.

Table (11): Factor analysis of surplus edible food uses

Statements Loading
Donating it to the hotel staff 0.67
Selling it to the hotel staff 0.75
Donating it to charitable organizations 0.73
Selling it to charitable organizations 0.62
Using it in subsequent meals 0.78
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Using or selling it as animal feed 0.69
Throwing it in trash bins 0.64
Sums of squared loadings 0.70

Factor analysis is shown in table (11) states that all seven statements are loaded on one factor
explained 70% of the variance in the underlying variable of the research. In other words, the
previous seven variables are responsible for the variance in surplus edible food uses with a
percentage of 70%.

Table (12): Statistics for surplus edible food uses

Uses of Sg;g(ljus Edible Response Freq. Percent Mean* SD Sig. Rank

Always 6 8.7

Donating it to the hotel staff | Sometimes 30 43.5 1.61 0.65 | 0.000 4
Never 33 47.8
Always - -

Selling it to the hotel staff Sometimes 1 8.7 1.09 0.29 | 0.000 6
Never 1y 91.3
. . . Always 3 4.3

Er‘é’;?]ti'z”a%or']ts to charitable s, otimes | 42 60.9 170 | 055 | 0000 | 3
Never 24 34.8
. . . Always - -

gfég:]‘?zaﬁgnsto charitable ) etimes | 3 43 104 | 021 | 0000 | 7
Never 66 95.7
Always - -

Using it in subsequent meals | Sometimes 51 73.9 1.74 0.44 | 0.000 2
Never 18 26.1
Using or selling it as animal Alwe}ys 3 4.3

feed Sometimes 21 30.4 1.39 0.57 | 0.000 5
Never 45 65.3
Always 27 39.2

Throwing it in trash bins Sometimes 21 30.4 2.09 0.84 | 0.000 1
Never 21 304

Overall 1.52 0.51 0.000 -

*Mean of uses of surplus edible food; Where 1= never, 2 = sometimes and 3= always. SD = Standard Deviation
and Sig. = significance degree of one-sample T-Test.

Table (12) indicates that the most effective variable is "throwing it in trash bins", where the
mean value is (2.09) and the standard deviation is (0.84). This result is not consistent with
Bartlett (2010); landfill is one of the least desirable management routes according to the waste
hierarchy, and should be avoided wherever possible. On the other hand, the least effective
variable is "selling it to charitable organizations", where the mean value is (1.04) and the
standard deviation is (0.21). This result is consistent with Personnel Administration Consulting
Group (2001); the property should examine the possibility of selling or donating it to
employees, charitable organizations, schools, or other interested parties. The overall mean of
the above variables is (1.52), the standard deviation of means values is (0.51) and the p-value
of the one-sample T-test is (0.000) which indicates that there are significant differences between
surplus edible food uses and the test value (3). In other words, respondents’ awareness of all
variables is less than the test value.

Table (13): Factor analysis of FW reusing benefits

Statements Loading
The implementation of source separation for FW 0.67
Reducing of FW going to landfill 0.65
The hotel gets financial support for the donation of surplus edible food 0.68
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The circular economy such as reusing FW as animal feed in which one process's waste becomes

the raw material for another 0.69

Sums of squared loadings 0.67
Factor analysis is shown in table (13) states that all four statements are loaded on one factor
explained 67% of the variance in the underlying variable of research. In other words, the
previous four variables are responsible for the variance in FW reusing benefits with a
percentage of 67%.

Table (14): Statistics for FW reusing benefits

Benefits of FW Reusing Response Freq. Percent Mean* SD Sig. Rank
. . Agree 45 65.2
The implementation —of =g 4o 15 217 252 | 072 | 0000 | 1
source separation for FW -
Disagree 9 131
. . Agree 39 56.5
Reducing of FW going to o ira| 24 348 248 | 066 | 0000 | 2
landfill -
Disagree 6 8.7
The hotel gets financial Agree 18 26.1
support for the donation of Neutral 12 17.4 1.70 0.86 0.000 4
surplus edible food Disagree 39 56.5
The  circular  economy Agree 27 39.2
(reusing FW as animal feed Neutral 39 56.5
in one process's waste 2.35 0.56 0.000 3
becomes the raw material for Disagree 3 4.3
another)
Overall 2.26 0.55 0.000 -

*Mean of benefits of FW reusing; Where 1= disagree, 2 = neutral and 3= agree. SD = Standard Deviation and Sig.
= significance degree of one-sample T-Test.

Table (14) indicates that the most effective variable is "the implementation of source separation
for FW", where the mean value is (2.52) and the standard deviation is (0.72). This result is
consistent with Lasaridi et al. (2018) and Abeliotis et al. (2018); using FW for animal feeding
has several benefits such as, it helps the implementation of source separation for FW, it reduces
FW going to landfill, and it is an excellent example of circular economy in which one process's
waste becomes the raw material for another. On the other hand, the least effective variable is
"the hotel gets financial support for the donation of surplus edible food", where the mean value
is (1.70) and the standard deviation is (0.86). The overall mean of the above variables is (2.26),
the standard deviation of means values is (0.55) and the p-value of the one-sample T-test is
(0.000) which indicates that there are significant differences between surplus edible food uses
and the test value (3). In other words, respondents’ awareness of all variables is less than the
test value.

FW Recycling
The purpose of this variable is to define the applied policies concerning FW recycling. This
variable aims to achieve the second objective and answer the second question of the research.

Table (15): Factor analysis of FW recycling places

Statements Loading
In a FW recycling unit inside the hotel 0.67
Outside the hotel by a contractor 0.67
Sums of squared loadings 0.67

Factor analysis shown in table (15) states that all two statements are loaded on one factor
explained 67% of the variance in the underlying variable of research. In other words, the
previous two variables are responsible for the variance in FW recycling places with a percentage
of 67%.
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Table (16): Statistics for FW recycling places

Places of FW Recycling Response Freq. Percent Mean* SD Sig. Rank
. . Always 6 8.7
:Esi(?etﬁgvhoglcyc““g Ut S ometimes | 21 30.4 148 | 066 | 0000 | 2
Never 42 60.9
. Always 18 26.1
Sountf;;jftorthe hotel by a 5 metimes 18 26.1 178 | 084 | 0000 | 1
Never 33 47.8
Overall 1.63 0.60 0.000 -

*Mean of places of FW recycling; Where 1= never, 2 = sometimes and 3= always. SD = Standard Deviation and
Sig. = significance degree of one-sample T-Test.

Table (16) indicates that the most effective variable is "outside the hotel by a contractor", where
the mean value is (1.78) and the standard deviation is (0.84). On the other hand, the least
effective variable is "In a FW recycling unit inside the hotel", where the mean value is (1.48)
and the standard deviation is (0.66). The overall mean of the above variables is (1.63), the
standard deviation of means values is (0.60) and the p-value of the one-sample T-test is (0.000)
which indicates that there are significant differences between FW recycling places and the test
value (3). In other words, respondents’ awareness of all variables is less than the test value.

Table (17): Factor analysis of FW recycling outcomes

Statements Loading
Compost production 0.94
Electricity generating 0.69
Gas production 0.91
Animal feed production 0.62
Sums of squared loadings 0.79

Table (17) states that all four statements are loaded on one factor explained 79% of the variance
in the underlying variable of research. In other words, the previous four variables are
responsible for the variance in FW recycling outcomes with a percentage of 79%.

Table (18): Statistics for FW recycling Outcomes

Outlgomes.of FW Response Freq. Percent Mean* SD Sig. Rank
ecycling
Always 3 4.3
Compost production Sometimes 12 17.4 1.26 0.53 0.000 3
Never 54 78.3
Always - -
Electricity-generating Sometimes 9 13 1.13 0.34 0.000 4
Never 60 87
Always 3 4.3
Gas production Sometimes 15 21.8 1.30 0.55 0.000 2
Never 51 73.9
Always 15 21.8
Animal feed production Sometimes 27 39.1 1.83 0.77 0.000 1
Never 27 39.1
Overall 1.38 0.46 0.000 -

*Mean of outcomes of FW recycling; Where 1= never, 2 = sometimes and 3= always. SD = Standard Deviation
and Sig. = significance degree of one-sample T-Test.

Table (18) indicates that the most effective variable is "animal feed production", where the
mean value is (1.83) and the standard deviation is (0.77). On the other hand, the least effective
variable is "electricity-generating", where the mean value is (1.13) and the standard deviation
is (0.34). The overall mean of the above variables is (1.38), the standard deviation of means
values is (0.46) and the p-value of the one-sample T-test is (0.000) which indicates that there
are significant differences between FW recycling Outcomes and the test value (3). In other
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words, respondents’ awareness of all variables is less than the test value. These results are
consistent with Sushil (2018); to generate compost, electricity, gas for use in the hotel, the FW
and other types of waste must be segregated and recycled.

Sending FW to Landfill
The purpose of this variable is to know the extent of sending FW to landfills. This variable aims
to achieve the second objective and answer the second question of the research.

Table (19): Statistics for the extent of sending FW to landfills

Variable Response Freq. Percent Mean* SD Sig.
Always 21 304
The extent of sending FW to landfills Sometimes 45 65.3 2.26 0.53 0.000
Never 3 4.3

*Mean of the extent of sending FW to landfills; Where 1= never, 2 = sometimes and 3= always. SD = Standard
Deviation and Sig. = significance degree of one-sample T-Test.

The previous table indicates that 65.3% of hotels (45 hotels) sometimes send their FW to
landfills, 30.4% of them (21 hotels) always send their FW to landfills. On the other hand, there
are 4.3% of hotels (3 hotels) do not send their FW to landfills. The mean value is (2.26), the
standard deviation is (0.53) and the p-value of the one-sample T-test is (0.000) which indicates
that there are significant differences between the extent of sending FW to landfills and the test
value (3). In other words, respondents’ awareness of all variables is less than the test value.
These results are consistent with Hoornweg and Bhada-Tata (2012); it is necessary to send
waste or residue from other processes to a disposal site. Landfills are a common final waste
disposal site and should be built and managed to protect the environment and public health.

Barriers of Managing FW
The purpose of this variable is to reveal the barriers that hotels face while managing FW. This
variable aims to achieve the third objective and answer the third question of the research.

Table (20): Factor analysis of the barriers that hotel faces while managing FW

Statements Loading

There is no financial support for donating 0.73
The high cost of surplus food segregation, storing, transportation, and handling 0.84
Legal reasons such as lack of standardized donation regulations 0.77
Lack of donation matching software 0.69
Transportation restrictions 0.80
Legal responsibility 0.71
The high cost of FW segregation, storing, transportation, and handling 0.84
Concerns about the safety of animal feed 0.78
The high cost of the recycling process 0.82
The difficulty of separating FW from other wastes 0.66

Sums of squared loadings 0.76

Table (20) states that all ten statements are loaded on one factor explained 76% of the variance
in the underlying variable of research. In other words, the previous ten variables are responsible
for the variance in the barriers that hotel faces while managing FW with a percentage of 76%.

Table (21): Statistics for the barriers that hotel faces while managing FW

Barriers of Surplus Edible * .
Food Donation Response Freq. | Percent Mean SD Sig. Rank
There is no financial support Agree 24 34.8
S PP Neutral 21 30.4 200 | 084 | 0.000 3
g Disagree 24 34.8
Agree 51 74
Neutral 9 13 2.61 0.71 0.000 1
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The high cost of surplus food
segregation, storing, Disagree 9 13
transportation, and handling
Legal reasons such as lack of Agree 48 69.6
standardized donation Neutral 12 174 2.57 0.72 0.000 2
regulations Disagree 9 13
. . Agree 45 65.2
Lack of donation matching ol 18 26.1 257 | 065 | 0000 | 2
software -
Disagree 6 8.7
Overall 2.43 0.59 | 0.000 -
Barriers of FW Reusing as Animal Feed
Agree 33 47.8
Transportation restrictions Neutral 18 26.1 2.22 0.84 0.000 4
Disagree 18 26.1
Agree 42 60.9
Legal responsibility Neutral 24 34.8 2.57 0.58 0.000 3
Disagree 3 4.3
The high cost of FW Agree 54 78.3
segregation, storing, Neutral 12 174 2.74 0.53 0.000 2
transportation, and handling Disagree 3 4.3
Agree 57 82.7
Concerns about the safety of ™y, /i) 9 13 278 | 051 | 0000 | 1
animal feed .
Disagree 3 4.3
Overall 2.58 0.49 0.000 -
Barriers of FW Recycling
. Agree 57 82.6
Li‘ilcnﬂ'gggmczzzt of 1 ™ Neutral 6 8.7 274 | 061 | 0000 | 1
Disagree 6 8.7
i . Agree 48 69.6
The difficulty of separating = ;5| 12 17.4 257 | 072 | 0000 | 2
FW from other wastes -
Disagree 9 13
Overall 2.65 0.62 0.000 -

*Mean of the barriers that hotel faces while managing FW; Where 1= disagree, 2 = neutral and 3= agree. SD =
Standard Deviation and Sig. = significance degree of one-sample T-Test.

According to table (21) in "barriers of surplus edible food donation", the most effective variable
is “the high cost of surplus food segregation, storing, transportation, and handling", where the
mean value is (2.61) and the standard deviation is (0.71). On the other hand, the least effective
variable is "there is no financial support for donating", where the mean value is (2.00) and the
standard deviation is (0.84). The overall mean of the variables is (2.43), the standard deviation
of means values is (0.59) and the p-value of the one-sample T-test is (0.000) which indicates
that there are significant differences between barriers of surplus edible food donation and the
test value (3). In other words, respondents’ awareness of all variables is less than the test value.
These results are consistent with House of Commons (2017) and Gunders and Bloom (2017);
there was no similar financial support to enable businesses to redistribute their surplus food to
hungry people. Many businesses disposed of edible surplus food; because this cost less than
keeping it in a fit state for human consumption, which had additional costs in terms of
segregation, storage, and handling. Most organizations consider transporting the major barrier
to food donation. Also these results are consistent with Chapman et al. (2019); food donation
can be encouraged through donation tax incentives, standardized donation regulations, donation
matching software, and donation transportation, storage, and handling.

Moreover, in "barriers of FW reusing as animal feed", the most effective variable is "concerns
about the safety of animal feed", where the mean value is (2.78) and the standard deviation is
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(0.51). On the other hand, the least effective variable is "transportation restrictions", where the
mean value is (2.22) and the standard deviation is (0.84). The overall mean of the variables is
(2.58), the standard deviation of means values is (0.49) and the p-value of the one-sample T-
test is (0.000) which indicates that there are significant differences between barriers of FW
reusing as animal feed and the test value (3). In the other word, respondents’ awareness of all
variables is less than the test value. These results are consistent with USEPA (2014b); there are
barriers to using FW as animal feed include transportation restrictions, issues of liability, costs
of separating FW from packaging, and concerns about the safety of animal feed. Also, in
"barriers of FW recycling", the most effective variable is "The high cost of the recycling
process", where the mean value is (2.74) and the standard deviation is (0.61). On the other hand,
the least effective variable is "the difficulty of separating FW from other wastes", where the
mean value is (2.57) and the standard deviation is (0.72). The overall mean of the variables is
(2.65), the standard deviation of means values is (0.62) and the p-value of the one-sample T-
test is (0.000) which indicates that there are significant differences between barriers of FW
recycling and the test value (3). In other words, respondents’ awareness of all variables is less
than the test value.

One-way ANOVA

The purpose of this test is to find out if there are statistically significant differences or not
between three, four and five-star hotels in the extent of FW management policies
implementation at the significance level of.05. This test achieves the fourth objective and
answers the fourth question of the research.

Table (22): Differences between three, four and five-star hotels in the extent of FW management
policies implementation

FW Management Policies Implementation FHOtEIS Grade;ig
Benefits of FW Monitoring 1.034 0.361
Uses of Surplus Edible Food 2.709 0.074
Benefits of FW Reusing 0.101 0.904
Places of FW Recycling 0.067 0.935
Outcomes of FW Recycling 0.058 0.944
Barriers of Surplus Edible Food Donation 0.264 0.769
Barriers of FW Reusing as Animal Feed 0.633 0.534
Barriers of FW Recycling 0.067 0.936

Table (22) presents the one-way ANOVA to analyze the differences between three, four and
five-star hotels concerning the implementation of FW management policies. The results show
that the significance levels for all variables are more than 0.05. This means that there are no
statistically significant differences between three, four and five-star hotels in the extent of FW
management policies implementation.

Independent Sample T-Test

The purpose of this test is to find out if there are statistically significant differences or not
between chain and independent hotels in the extent of FW management policies implementation
at the significance level of.05. This test achieves the fifth objective and answers the fifth
question of the research.
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Table (23): Differences between chain and independent hotels in the extent of FW management

policies implementation
. T-Test for Equality of
Variable Group Mean* | SD Levene's Test Means
F Sig. t Sig.
Benefits of FW | Independent 2.78 0.39
Monitoring Chain 2.61 0.52 2.459 0.122 1.515 0.135
ILnggz of Surplus Edible Igﬁ;g:]endent ii? ggg 0.329 0.568 1110 0271
Benefits of FW Reusing g‘ﬁ;ﬂe”dem g'i’j g'gé 0011 | 0917 | 1491 0.141
Places of FW Recycling g‘ﬁ;ﬂe”dem ig; 8'22 1186 | 0.280 | 0.674 0.502
Outcomes  of  FW | Independent 1.29 0.36
Recycling Chain 1.51 0.57 6.024 0.017 -1.944 0.056
Barriers of  Surplus | Independent 2.51 0.53
Edible Food Donation Chain 2.32 0.65 2.745 0.102 1.336 0.186
Barriers of FW Reusing | Independent 2.62 0.36
as Animal Feed Chain 251 | 063 | >4 | 0025 ) 0941 0-350
Barriers of FW | Independent 2.78 0.45
Recycling Chain 2.46 0.78 14.715 0.000 2.133 ey

From the results shown in table (23), it is noted that there are no statistically significant
differences between independent and chain hotels concerning benefits of FW monitoring,
where Levene's Sig. is (0.122) and t-test Sig. is (0.135) which is more than (0.05). There are no
statistically significant differences between independent and chain hotels concerning uses of
surplus edible food, where Levene's Sig. is (0.568) and t-test Sig. is (0.271) which is more than
(0.05). There are no statistically significant differences between independent and chain hotels
concerning benefits of FW reusing, where Levene's Sig. is (0.917) and t-test Sig. is (0.141)
which is more than (0.05). There are no statistically significant differences between independent
and chain hotels concerning places of FW recycling, where Levene's Sig. is (0.280) and t-test
Sig. is (0.502) which is more than (0.05). There are no statistically significant differences
between independent and chain hotels concerning outcomes of FW recycling, where Levene's
Sig. is (0.017) and t-test Sig. is (0.056) which is more than (0.05). There are no statistically
significant differences between independent and chain hotels concerning barriers of surplus
edible food donation, where Levene's Sig. is (0.102) and t-test Sig. is (0.186) which is more
than (0.05). There are no statistically significant differences between independent and chain
hotels concerning barriers of FW reusing as animal feed, where Levene's Sig. is (0.025) and t-
test Sig. is (0.350) which is more than (0.05). Otherwise, it is clear from the previous table
(table 23) that there are statistically significant differences between independent and chain
hotels concerning barriers of FW recycling, where Levene's Sig. is (0.000) and t-test Sig. is
(.037) which is less than (0.05). These differences are in favor of independent hotels (M = 2.78).

Conclusion

The research aims to explore the applied FW management polices after FW generation in three,
four, and five-star hotels. The research adopted the deductive approach and mono-quantitative
method research design using a questionnaire survey for a sample of food and beverage
department managers in three, four, and five-star hotels at Hurghada city (80 participants). A
three-dimensional Likert scale was applied in the research. The reliability and validity of the
research tool were practically measured by using both the Cronbach’s alpha coefficient and
factor analysis test. Yamane formula was used to calculate the optimal sample size. The data
collected was analyzed statistically using SPSS version 20. Concerning its questions, the
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current research revealed some interesting findings; 78.3% of hotels collect FW in separate bins
which makes it easy to monitor well. While that 43.5% of hotels do not weight their FW, there
are 30.5% of their waste between 25 kg and 50 kg per day. This result shows the large amount
of FW that hotels generate. Concerning food groups; cereals and bakery products group is the
highest wasted food group; while fish and seafood group is the least wasted food group in
hotels. Concerning food plate categories, appetizers and salads is the highest wasted food plate
category, while the soups category is the least wasted in hotels. Concerning food cycle stages,
food preparation is the highest wasted stage; while the menu planning stage is the least wasted
in hotels. The results shows the most important benefits of FW monitoring as follows; set menus
well, identify specific causes for FW, and address over-portioning. According to the research
results, the main uses of surplus edible food were throwing it in trash bins, using it in subsequent
meals, and donating it to charitable organizations. The main benefits of FW reusing were the
implementation of source separation for FW, and reduction of FW going to landfill. Concerning
FW recycling places, outside the hotel by a contractor comes in the first rank, while in a FW
recycling unit inside the hotel comes in the second rank. The main outcomes of FW recycling
were animal feed production and gas production. 65.3% of hotels sometimes send their FW to
landfills, 30.4% of them always send their FW to landfills and there are 4.3% of hotels do not
send their FW to landfills. According to the research results, "the high cost of surplus food
segregation, storing, transportation, and handling" was the most selected barrier in surplus
edible food donation. Also "concerns about the safety of animal feed" was the most selected
barrier in FW reusing as animal feed. While "The high cost of the recycling process" was the
most selected barrier in FW recycling. The research confirmed that there are no statistically
significant differences between three, four and five-star hotels concerning FW management
policies implementation. There are no statistically significant differences between independent
and chain hotels concerning FW management policies implementation except for the variable
"Barriers of FW Recycling", there are statistically significant differences between independent
and chain hotels. These differences are in favor of independent hotels (M = 2.78).

Limitations and Future Research

This research has several limitations. Firstly, this research was limited to food and beverages
departments’ managers in independent and chain hotels. Secondly, this research was limited to
food and beverages departments’ managers in three, four and five-star hotels in Hurghada city.
Also, there is limitation was related to use of the quantitative approach although its effective
results but using the qualitative approach would have provided more diverse and enriching
results. Finally, future researchers should have to focus on FW reducing practices in Kitchens,
restaurants, and food stores in hotels.

Implications and Recommendations

Based on the previous results, food and beverages departments’ managers should apply the
Food Recovery Hierarchy model for managing the generated FW in hotels. This research
suggests some recommendations for hotels managements as follows:

1. Hotels are encouraged to pay close attention to managing FW issues.

2. Hotels are encouraged to separate FW from other wastes so that it is easy to monitor
and weigh.

3. Hotels are encouraged to implement FW reduction practices at all of food cycle stages,
from menu planning until serving it in dishes (such as designing menus with different
sizes of portions, using surplus food as part of the menu, offering smaller portions of
the most wasted food groups for a slightly reduced price to reduce FW, and offering
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smaller portions of the most wasted food groups for a slightly reduced price to reduce
FW).

4. Hotels should be encouraged not to send FW to landfills.

5. Hotels are encouraged to use surplus food in subsequent meals, donate or sell it to
charitable organizations, donate or sell it to hotel staff and use or sell it as animal feed.

6. Hotels should be encouraged to set up recycling units to recycle FW to feed animals,
produce gas, produce compost, or generate electricity.

7. Adequate financial support should be provided to hotels to be able to manage FW.

8. There should be standardized donation regulations to help hotels in donating surplus
food.

9. Donation matching software should be provided to help hotels donate surplus food.
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