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ABSTRACT

Saving natural resources to protect the planet and help sustain a better future for the
generations requires focusing mainly on the three pillars of a sustainable society that are
important for humans to live and interact. These are the social, econah@oaronmental

pillars. The world was united to put international goals in order to reduce the recent problems
that are affecting these pillars; the Sustainable Development Goals (SDGs) or the Global
Goals. Goal number 12 of these 17 SDGs focuses on gnakimsumption and production
reasonable to lower the use of natural resources and decrease the waste generated
consequently. The food loss and waste problem have been the focus of individuals and
governments in the late few years; this is referred tosasffiects on the sustainable vision

of the countries as well as its impact on the social, economic and environmental sides of
them. Tackling this issue needs the united efforts of the private and public sectors and is
considered under goal SDG 12.3. Foadsl is the decrease in food amounts before
consumption, mostly in developing countries. While Food waste focuses on food thrown out
after consumption, left intentionally or thrown away, and mostly in developed countries. The
UAE has one of the highest peapita amounts of food waste yearly, around 224kg. Thus,
efforts to tackle the problem have to start, this is in alignment with achieving international
targets |l i ke SDG 12.3 and national ones such
initiatives in he country are established. Their work is mainly focused on recovering food
waste through banks, composting and animal feeds. However, source reduction is considered
the top priority in solving the food waste problem. This research fills the theoretmwal ga
which was confirmed to be lacking in the country, in finding the causes and drivers of food
waste in the hospitality sector of Dubai, and suggests prevention strategies to be
implemented in food services to reduce it. The hospitality sector of thetErfrRubai is
considered one of the major sectors contributing to food waste as Dubai is a tourist hub.

A mixed-mode methodology was used to collect the data; it distributed two surveys
using jisc.com to the public food services users (guests, N=361)hanfibod services
providers (employees, N=91), followed by interviewing seven experts with high positions to
verify the results. The | eading causes of f
participants agreed on and ranked by most effective wakiaig big portions and seeing
abundance in types and amounts, the lack of awareness, and the cultural habits shown in
generosity in oveordering. While causes of FW from the food services are summarized
mainly in their oveiproduction and wrong planningha forecasting for numbers. Other
factors were checked for their effect on food waste according to the opinion of the (guests,
employers), to find that (45%, 47%) chose winter season, (93%, 71%) chose weekend days,
and (71%, 64%) chose buffet typspectrely. Results were checked by SPSS program for
a general trend with some demographics to show that guests with higher salary and going to
highe nd services mainly chose Afood presentat.
working in highend servicesifnd FW t o be depending on fAme:
prevention strategies suggested by the interviewees were usingssalag technology like
Winnow, reducing portion/plate sizes, sourcing locally, using menu engineering, raising the
chef sdé e dugb awaremess campaigns and training, and using encouraging



messages to remind the people to save their planet. These suggestions along with the
accepted strategies by the surveyed samples were the base for developing a fundamental plan
forfoodservicests st art working on and follow up with
and Act o.

Key words: Food waste in UAE, Hospitality food, food waste impacts, causes of food waste.
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CHAPTER 1: INTRODUCTION

Years pass and the earth fills up with people and gewerations. Some regions
accommodate higtensities of people due to reduced land areas, and others with low ones.
These individuals have several needs to survive and prosper, from food and water supplies

to social interactions and sufficient financeswewer, a particular stage in the future will

be reached when there are no more available resources to be used or wasted if the same
consumption rates for them are continued. Here is where the term sustainability comes in.
Sustainability teaches humans tolf f i | and not sacrifice their
wasting sources so the upcoming generations will have at least the same level of their
chances.

Sustainability focuses mainly on the three pillars of life that are important for
humans. The social lfar is where people need to connect and communicate with others,
develop relationships and feel with the less fortunate while maintaining their rights and needs
for a healthy and safe life. The economic pillar concerns having access to financial sources
that will allow them to meet their needs. Finally, the environmental pillar focuses on saving

natural resources for all recent and future generations.

The call for sustainability came to unite the world into one main aim through
achieving seventeen goalsat the United Nations adopted in 2015. All countries agreed on
the name of the Sustainable Development Goals (SDGs) or the Global Goals. The main aim
behind these goals is to end AIDS, discrimination against females, poverty, and hunger. Goal
number 12 ofhese 17 SDGs focuses on making consumption and production reasonable to
lower the use of natural resources and decrease the waste generated consequently besides
goal number 2 which targets zero hung&ustainable Development Goals | United Nations

Development Programnred.)

However, civilization is pushing people to change their lifestyles to follow up with
the motivaing work wheel and the numerous, nonstop ambitions of people to develop and
improve. This leads them to be constantly engaged in their busy life without much focus on
feeding themselves inside their homes. Eating outside of the house is the new trend
introduced to this generation as the ease of doing it is very tempting; delivery apps and offers,
the wide variety of restaurants with wunique
and demand, supported by many other reasons, lead to extra food wasieg caore
consumption and production. Food waste is affecting our lives in all mentioned pillars;
environmental, social, and economic, making it one of the biggest problems to deal with and

an urgent need for immediate action through mitigating stratégieasure a sustainable
1



life. This immediate action to reduce food waste and loss is already started under goal
number 12 of the SDGs, which is the Champions12.3. Thgasabfocuses on halving food
waste per capita at the consumption level and fooésassother phases of the supply chain

by 2030. Around 115k tonnes of food waste must be reduced yearly to reach {{@zagadil

et al. 2014) Table (1) shows us an example of food waste increases in the US through the
past years, where the numbers are doubling. This mimics the growing problem in most

countries worldwide, making the researcher focus on this problem in this research.

Tablel Food waste generation weight growth in thousands of tons through the years in the
US (Superfood 2019)

1960-2015 Data on Food in MSW by Weight (in thousands of U.S. tons)

Management
Pathway

1960

1970

1980

1990

2000

2005

2010

2014

2015

Generation

12,200

12,800

13,000

23,860

30,700

32,930

35,740

38,670

39,730

Recycled

Composted

680

690

970

1,940

2,100

Combustion
with Energy
Recovery

50

260

4,060

5,820

5,870

6,150

7,200

7,380

Landfilled

12,200

12,750

12,740

19,800

24,200

26,370

28,620

29,530

30,250

Food waste and loss are two terms that generally refer to foods wasted or decreased
through the food supply chain. It starts from the production stage from factories or harvest,
transportation, distribution, storage and handling and finally consumption. The final phase,

which will be the focus of this research, makes up about 17% of thenfastg and loss

percentage pebDG 2021 Progress Report (n.djowever, Food handling is one of the

critical phases and a significant contributor to food waste. There could be many problems

leading to food disposal, such as faults in storage, insectinmasie t c .

handled an average of 33 times through the supply ¢@dunmus 2019)

Food loss (FL) is concerned explicitly with lost food or decreased amounts before
consumption. According to Filimonau & De Coteau (2019), it usually occurs in developing

countries due to fewer technological advances. At the same time, food waste (FW3$ focus

2
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on food thrown after consumption. It is either left intentionally not eaten or thrown away in
homes and hospitality sectors, figure (1). FW is mainly found in developed countries; as
increased consumption reflects their rich economic status. FW anavardtso influenced

by the countrydés industrialization, peopl ebs

FOOD LOSS VS. FOOD WASTE

ololelolo

L 3 4

Packaged, o At Home of
0 Distributed and Held Sold to Consumer
Processed, Stored Consumer

H_JH_J

onethird Food Loss Food Waste

On Farm

Figure 1 The definition of food waste and food loss according to the different stages within
the food supply chai(@QONITA 2020)

Around onethird of the food is wasted or lost through the supply chain, equivalent
to 1.3 billion tons of food annually. It accounts for 940 billion dollars yearlis iBlenough
to feed all the needy populations worldwide, with about 820.8 million hungry pgapies
2017) This wastage affects the three pillars of sustainability; social, environmental and
economic. It results iwolossal methane gas emissions, a greenhouse gas (GHG) that
increases global warming, as food is descréethe third emitter of GHGs after China and
the US if imagined as a countijhese numbers are still growing, making the environmental

problem even worse.

Many countries are dealing with food waste as a global target to achieve the goals of
the Paris Ageement for climate change and the target 12.3 mentioned before. Besides
committing to the approach TargdieasureAct that motivates companies to quantify food
waste to ease its management as it is believed that if it cannot be measured, it cannot be
mana@d. Each country is working on these targets according to its capabilities. Primarily,
they use adaptive strategies to dispense food waste in many increment&aomag ®f them
help in the circular economy by increasing the value of food waste (Food valorization) and



trying to keep it from disposing of as poss
importance of saving food comes also from the recent probléheavar between Russia

and Ukraine as shortage of some sources of food was noticed in many countries around the
world which adds to the idea of reducing food waste and raising the food security of

countries.

Food waste is being accumulated in all pafts ot he soci etyds side
industrial and the hospitality sector, which includes all food services from restaurants, hotels,
canteens, catering services and cafes, besides ghost kitchens or in other names, dark or
virtual kitchens, which are usédrough apps and does not have their dining area. This type
emerged more after the Covl® Pandemiqwinnow n.d. b) Food waste management
strategies must be included in all food servieegrar dl ess of t hwe,asect or 0s
no one plan fits all. Each food service has characteristics that make it diffest¢s the
balancing pressure with the satisfaction of their customers and not stressing them into
preventing wasting by breaking their leisure ti(8DG Target 12.3 on Food Loss and
Waste: 2021 Progress Report | Champions PB231.)

People should stoponsidering food waste as gigible and start towork on
preventing and reducing it by studying its causes and drivers in their context, contacting the
people in charge and suggesting actions to help lower food insecurities and destroy natural
food resources. This research will fgaon food waste in the hospitality sector of Dubai, an
emirate in the United Arab Emirates (UAE). It will explore the vast reasons behind the
considerable food waste in the hospitality sector in the Emirate, focusing primarily on the
consumption part of thfood chain as it is one of the most significant contributors to food
waste in Dubai. The research will conclude prevention strategies that may help managers
and responsible people improve the situation in their businesses which will consequently
lead tochange in the country as a future plan and cut waste before it happens following the
national and international sustainability goals. However, in some papers, sudd@sems
2017) fast food restaurants were excluded from the study of the hospitality sector as these
have specific strict policies that cannot be changet@ienshort term, so this type of food

services will not be included in this paper as well.

1.1  Background and Key Milestones
Based on the work oKang (2018)and Evans, Campbell & Murcott (2012n brief

background on foodwasting through the centuriés studied. The journey of food waste
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concerns has fluctuated through the centuries, with short periods of high worries and others
with high ignorance and neglect. On the one hand, people were mainly conservative in food
in harsh times like wars or depséans, especially when the food was not incalculably in
hand. While on the other hand, the feeling of the normality of wasting food without deeper
thinking of its consequences, as what is out of sight will be out of mind, led to more wasting.
This invisiblity was the cause of invisibility in political laws, besides the unease of

measuring food waste in the past.

Food waste was first spotted in the 1800
buffalo jumpo, were used f aehuetedimorefeodthanr ds of
needed, but the hunted animal sé parts were f

and the stomach as cooking pots. In the late 1800s and the start of the 1900s, after
industrialization, things started to change in sontiescin America. By that time, FW
increased because of food overproduction and
life. People started throwing extra food everywhere, leading to unhealthy conditions and
causing diseases. Thus, laws were pagsedve lives from these conditions. Eatable food

waste was used for animal feed, and-eatable waste was used for road filling. Moreover,
schools offered courses for women to | earn

sciencedo and Ahome economicso.

During world war 1 (WWI) between 194¥918, saving food waste was considered
patriotic. Food organizing institutes such as The US Food Administration were formed then.
This institute held successful campaigmEouraging people to lower their consumptén
meat, wheat and sugars in America. Around the 1930s, food availability got worse because
of the Dust Bowl, which happened in the area in America that suffered from substantial dust
storms that led to the death of people, livestock and farms cropsideadaccumulated
food waste(Editors 2009) This was followed by the Great Depression time when people
reached poverty and needed to become imaginative and creative in managing food to not
waste it, as atted by thenrPeaplé stgpted wsing cefrigerators to extend
food lifetime and reduce wasting of it while lowering food consumption was still encouraged
even during world war two (WWII). However, pesar was a milestone for food waste.
Fertilizers, pestides and farming technologies were used after discovering the importance
of the chemical produced during the wars, Ammonium Nitrate. This discovery was the start
of modern fertilizing compounds, which led to the overproduction of food and the growth of



expating. This development awakened the need for policy frameworks as food waste will

increase when food safety measures were to be applied.

After the 1960s, work was done more extensively on food waste, where it was the
concern of many pioneers such as Maouglas, who talked about the categorization of dirt.
William Rathje, who pointed out the i mportan
Mi chael Thompsonds Rubbish Theory which rela
authors in the 19 centuy also advised not throwing any food that could be turned into
valuable items. The need for raising concerns was linked to the vast food processing that
developed with the technology, which led to the opening of extensive food production, food
franchises ad branding, contributing to vast amounts of waste accompanied by the

invisibility of it.

Policies about harmful landfill waste were starting to be formed. The 1999 Landfill
Directive Law in The European Union and the WRAP in 2000 in the United Kingdéh (U
are concerned about the efficiency of resources and waste in the whole supply chain,
especially in the hospitality, food and retail sectors. Reaching the current century, policies
and campaigns are making significant efforts in Europe and all oveotthd ¥/vom halving
the food waste programs and zero waste to re

briefly in later chapters.
1.2 Research Motivation

The motivation of the research branches into all aspects of life in the Emirate; the economic,
social, and environmental, linked to the international, concerted efforts to limit the food
waste problem. The Emirate of Dubai is one of the seven Emirates sotintry UAE. It
started as a small village before expanding to become a cosmopolitan metropolis that
evolved explicitly in hospitality and tourism. It occupies the second place in having five
starsod6 hotels globally wialfahltivlecatedimeweentine hi ghe
Arabian Peninsula and the Persian Gulf, which helped in making it a centre for international
trading, aviation transit and tourism. In 2018, Dubai was ranked the fourth most visited city
(Dubai - Wikipedian.d.). Thesefeaturesmade it more prone to food waste as tourists tend

to try more restaurants and varieties of foocpad of satisfaction leading to having the
highest percentages of food waste (Papargyropoulou ePCdl6) beside the high

contribution of the residents.



As mentioned indcce (2019) food waste averaged 38% annually in UAE and
reached around 60% during the Holy month of Ramadan. Regardless of the high percentage
of food waste, the rate of opening new restaurants and cafes businesses in Dubai increased
by 9.7% in 2018 to #hreport of the Business Registration & Licensing (BRL) sector in the
Department of Economic Development (DED) to reach more than 20,000 outlets in 2022
(DubaiMunicipality 2022) This rapid increase in food services is due toeghge of the
licensing system, lowered municipality restrictions, developed infrastructure and the
growing population of more than 200 nationalities to accommodate their needs. The densest
area in restaurants is Bur Dubai, followed by Deira, and the mess$ting nationality is
Indian. Therefore, studying food waste in Dubai is essential as it affects economics, the

environment and the social lives of all.

Food uses many types of natural resources that areotpgther with wasted food,
such as land andater.Regardless of the global issue of water scarcity, the demand in Dubai
and UAE is still increasing and becoming more than the supply as the least fresh water
sources are found there, leading to high water stresses in the country, table (2). It is
forecasted to increase by 60% in 2045 in the Middle East North Africa (MENA) region
(Seguela, Littlewood & Karani 20L7iHowever, the water wasd from the wasted and lost
food in UAE was studied by Berjan et 42018) and was estimated to be about 790
m3/capita/year, the highest in the Near East and North Africa (NENA) countries. At the
same time, the agricultural water footprint is 84% of the total water footprint, which is very
high and must be considere@u b ai 6s restaur ant niNemMs ¢r s c

Khaleej Time$.d.)

on



Table2 Water stress levels in the UAE and other coun{W&srld Food and Agriculturé
Statistical Yearbook 2021 2021)

COUNTRY 2000 2005 2010 2013 2014 2015 2016 2017 2018
Toge 2.6 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4
Tonga
Trinidad and Tobago 19.0 18.7 20.1 20.3 20.3 203 20.3 203 203
Tunisia 66.0 72.8 79.1 86.9 89.4 92.0 94.6 89.5 96.0
Turkey 312 20.9 34.9 38.1 186 399 443 437 45.4
Turkmenistan 127.9 143.6 143.6 143.6 143.6 143.6 143.6 143.6 143.6
Tuvalu

= ] 2 Fars -N -1 -1 -1 - -} -1 -1 -1
United Arab Emirates 15559 18667 18179 17886 17788 17691 17593 17080 16673
R 21.3 220 14.1 13.0 12.4 139 14.4 14.4 14.4
United Republic of Tanzania 10.7 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0
United States of America 30.0 303 265 27.5 278 28.2 28.2 282 28.2
Uruguay 9.8 9.8 9.8 9.8 9.8 98 9.8 9.8 9.8
Uzbekistan 153.1 141.0 143.1 144.3 144.7 158.1 156.4 168.9 168.9
Vanuatu
Venezuela (Bolivarian Republic of) 3.0 6.0 7.5 7.5 7.5 7.5 75 7.5 7.5
Viet Nam 15.9 18.1 18.1 18.1 18.1 18.1 18.1 18.1 18.1
Yemen 161.1 169.8 169.8 169.8 169.8 169.8 169.8 169.8 169.8
Zambia 2.9 2.8 2.8 2.8 2.8 28 2.8 2.8 2.8
Zimbabwe 357 35.9 329 323 32.1 319 3.9 31.3 35.4

On the humanitariandie , it was mentioned in The Holy

children of Adam! Beautify yourselves for every act of worship, and eat and drink (freely),

but do not waste: he does notBaigetale0l9 e wast
Religions are also encouraging people to enjoy food without wasting, as there are many
people in hunger everywhere, including UAE, which is considered a Muslim country that
foll ows The Holy Qur iachdtsatioh & thecountryghe poorDaes pi t e
is about 19.5%, including people gaining below 80 AED (approx. 22 USD) pdit.dag

2018. Therefore, it is unethical for people to throw food while others need it.

Additionally, the Emirate is working on national plans to reduce food waste by the
name of zero hunger by 205iroposed by The Emirates Council for Food Security; an
institute launched by the UAE Cabinet to ensure the achievement of food security and
meeting the set goals such as National Food Security Strategy and other campaigns and

initiatives that are held tihe to work together toward reducing the waste.

Unfortunately, UAE was considered the wepstforming country in the Food
Sustainability Index that was studied by The Economist Intelligence Unit and the Barilla
Center for Food & Nutrition Foundation on 8duntries. As its levels of food waste are very

high beside the resource diminution and unhealthy lifestyle of the residéd¢o@arthy
8



2017) While bigger countries like France and US ranked bé&esls in this study.
Therefore, after studying the impacts on the local area of Dubai in all aspects and its
situation, the food wasted in UAE accounts for more than 3.5 million tonnes per year, costing
around AED 15 billion. This research will continae the suggested efforts and add to the
theoretical part to find minimizing solutions for present causes and drivers as per figure (2),
which shows the importance of the action plan to lower food waste. Where the most
significant action must be focused prevention and source reductiqiaste reduction

movement gains traction in UAE hospitality indust®rabian Busines2018)

FOOD RECOVERY HIERARCHY

INDUSTRIAL USES
Provide waste oils for rendering and fuel conversion
and food scraps for digestion to recover energy

COMPOSTING
(reate a nutrient-rich
soil amendment

LANDFILL/
INCINERATION
Last resort to

Figure 2 Food recovery hierarchijWaste Not, Want Not: Reducing Food Loss and Waste

in North America Through Life Cycl®ased Approaches | One Planet network n.d.)

1.3  Research Aim and Objectives
This research aims to investigate the causes of the food waste in the hospitality sector of the

Emirate of Dubai by identifying the drivers for this waste and proposing strategies that could

be applied to reduce this problem.
Theaim of the research will be achieved through the following objectives:

A Finding the reasons behind wasting the vast quantity of food waste in the
hospitality sector of Dubai from the view of the guests attending the food services
and the employees workingere.

A Investigating the factors that led the people in Dubai to cause the increase in food
waste from salary, residency, type

services in the Emirate.

of
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A Research the prevention strategies used in the Emirate of Dubihiealesrel of
peopl edbs agreement with them.

A Discussing the other prevention strategies studied from the literature and
checking the acceptance of applying such strategies in the food services from the
viewpoint of the employees, managers and guests.

A Verifying the capability of implementing the accepted strategies in the Emirate
of Dubai and extracting a road map for most food services to apply in the nearest

future there.

Research Questions /Problem:

Wh a 't is the peopleds | evel of education
waste in Dubai?

What are the leading causes of food waste in Dubai from the point of view of the
guests and the employees?

Are the guestsd sal ar yrelated ®3ncreases myoodst at u s

waste?

Does the type and | evel of food service
to increased food waste?

Do the results of this research correspond to the results of the pap@aby&

Arafat (2016)in the Emirate of Abu Dhabi?

What are the main strategies that could reduce food waste from the view of the
experts? Furthermore, what are the ones most applicable to be imgdment

10
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CHAPTER 2: LITERATURE REVIEW

2.1  Food Waste Impacts
Food waste impacts cover all aspects of sustainability; environmental, social and economic.

Environmentally, the decomposition of food as an organic substance releases methane gas,

one of the dangerous greenhouse gases (GHG). It is considered harngwneitbonment
byaroundtwenty i ve ti mes (25x) t he (Abmd&Mem 2@8)oxi deds
Thus, disposing foodilandfills would escalate the problem of global warming and lead to

increased earth temperatures.

Food waste has one of the most significant carbon footprints, summed in around 3.3
billion tons of CO2eq yearly from the energy used through the suppiy ¢héi et al.
2020) It employs more than 70 Exajoules, as mentioloye Usubiagd.iano et al. (2020a,
cited inCoudard et al. 202 1listributed a®0% for production, 25% for food processing,
and significant shares for transportation and consumption depending on the way of it.
Looking at avoidable food waste (AFW), that represents the edible food left on purpose as
plate waste and could be eaten loynans. AFW forms 75% of the total food waste in the
hospitality sector, which is responsible for 4EJ of lost energy, comparable to Germany and
Franceds e@onmeas2017)Annubl yumulaive energy from food waste differs
among countries depending on the type of food wasted, as meat and dairy foods use more
energy though their supply chain. In UAE, the most kind of food waste, as reported by
Ahmed, H.M.A (2014, cited inEssam, Gill & Alders 2022)was dairy foods, with 36.8%
per cent. Howevefigure (4a) shows that energy is mainly wasted from vegetables as it is
one of the most extensive wasted types globally. So food waste is considered the third largest
contributor to GHG, with a rate of 26@#artin-Rios, Hofmann & Mackenzie 2021)

12



Cereals - Excluding Beer ® Eggs
@ Vegetables @ Vegetable Oils
@ Fruits - Excluding Wine @ Oilcrops
@ Milk - Excluding Butter Animal fats
GLOBAL @ Starchy Roots ® Offals
WASTED ENERGY @ Meat @ Pulses
4 Exajoules @ Sugar & Sweeteners @® Spices
@ Fish, Seafood @ Treenuts
Cereals - Excluding Beer ® Eggs
@ Vegetables @ Vegetable Oils
@ Fruits - Excluding Wine ® Oilcrops
® Milk - Excluding Butter Animal fats
GLOBAL WASTED @ Starchy Roots @ Offals
WATER @ Meat @ Pulses
82 billion m? @ Sugar & Sweeteners @ Spices
@ Fish, Seafood @ Treenuts

(b)

Figure 4a. Global wasted energy by food type, b. Global wasted water by food type
(Coudard et al. 2021)

Moreover, the depletion of natural resources through the supply chain is hazardous
if accumulated globally. Agriculturand farming, which is part of the production step in the
food supply 70% of the

waste globally is measured to be 82edimblue water footprint, defined as the amount of

chai n, use wor |l dos
used fresh water dm surface or subsurface resources that are put into a product or food
through the supply chain. This is similar to water consumption in Mexico and Vietham (FAO
2017, cited inCoudard et al. 2021Yhe UAE ranks second in wasting fresh water globally
after the Kingdom of Saudi Arabia (KSA), using around 76.43er capita(Skaf et al.

2021) Water is a scarce resource that populations matginalize their consumption of it

to prevent losing it. The most food type wasted that contributes to higher water depletion is

cereals, including wheat and rice, figure (4b).

The land is the second depletetural resource. The increased production of foods
needs more land for farms which is considered a habitat for other creatures leading to loss

of biodiversity, an unbalanced ecological system, and increased pollution levels.

13
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Nevertheless, decreasing tse of FW by 38% will lower the loss of biodiversity by around

30% and other environmental impacts by 41%, such as the quantified ones in table (3),
(Bereta & Hellweg 2019)The table proves that the highest impacts come from UAE, which

ranges between second to fourth levels among the shown countries and when comparing
Arab countries alone, UAE and KSA have thirty times worse impact on the environment

than Lebanon, mainly duto differences in economics. However, according to Jones (2017),

the environment al i mpacts do not supposedly
waste, where it could be the least as other reasons especially saving money, could be of more

importarce.

Table3 The impacts quantified in countries per capita from food waste on the environment
(Skaf et al. 2021)

Impact Agriculmrsl Climats Foszil Freshwater Human Naturel Land Farticulate Fhotochemieal Terrestrial Water
category Land Change Depletion Eutrophica Toxicity Transformation Matter Oaddant Acidification Depletion
DOecupation (kg CO2 (kgoilleqg) tion(kgP (kg 1.4 (m2) Formation Formation (kg (kg 502 eq.) (m3)
{m2) eq.) eq.} DCE eg.} (kg FM 10 NMVOC eg.)
eq.)
UsA 606.63 327.36 66.51 0.51 334.83 0.03 13 1.5% 6.36 33.95
Canada 519.16 447 58.38 0.41 271.04 0.03 1.11 1.35 3.56 30.19
Italy 273.8 227.13 31.47 0.1s 117.96 0.01 0.54 0.71 2.66 2219
Mexico 131.59 943 11.41 0.08 48.89 0.01 0.24 0.27 1.26 Q.03
UK 280486 230.91 32 o018 119.91 0.01 0.55 0.72 271 22359
France 232.56 207.98 25.82 0.16 108.03 0.01 0.5 0.63 2.44 20.34
Japan 170.44 14093 21.41 0.08 535.83 0.01 0.32 0.45 1.46 19.31
Iraq 176.16 12413 17.64 0.08 33.39 [ 0.29 0.3% 1.37 19.83
Germany 20881 171.94 23.83 0.13 80.31 .01 0.41 0.34 2.01 16.83
Sweden 183.62 151.33 2098 0.12 78.61 0.01 0.36 0.47 1.77 14.8
| UAE 678.28 477.78 67.57 0.31 205.4 0.03 1.11 1.48 3.28 76.43
KEA 794.535 539.75 79.53 0.36 240.64 0.04 1.31 1.73 6.19 80.55
Argentina 123.08 88.24 10.68 0.07 43.76 [ 0.23 0.23 1.18 B.46
Lebanon 21.83 15.36 2138 0.01 6.54 [ 0.04 0.03 0.17 243
South 10.62 11.23 19 0.01 3.82 0 0.02 0.04 0.09 0.99

Economically, producing more food is financially better for the consumers as its
price will be lowered. Still, it will increse food waste and the related logistical, resources
and energy costs. Every source loss consequently has a financial loss; thus, summing up the
total prices is hard and forked; the water depletion contributes to a loss of USD 164 billion
yearly worldwide &round 602 billion AED) (FAO 2014 cited in Jones 2017). The food
wasted each year globally is estimated to be around ifion tons, costing around USD1
trillion (Jribi et al. 202Q)In the UK, FW costs £2.5 billion (around 2.9 billion USQpnes
2017) where about 18% of it is the contribution of the hospitality s§&@e up against
food was e A Guar dind)nFV casts argindu2B2 million dirhams (about 77
million US dollars ) in Dubai alone yearly, while it costs approximately 6 billion dirhams
yearly in UAE country (about 1.63 billion US dolla(§ewatkar & Al Khayyat 2022)0n a

14



smaller scale, hospitality businesses will increase their profit and lower their costs by 14%
whenreducing FW, especially when about 1kg of FW is assumed per guest in the sector.

Despite the vast quantities of wasted food, the rates of obesity and hunger are rising.
The former is predicted Byorld Obesity Federatiorf2022)to be around 1 to 5 for women
and 1to 7 in men by the year 2030, whileone nt h of t he worl ddés popul
and suffers from malnutrition and deficiencies in all basic humemtaequirements FOA
(2019). According tdevans, Campbell & Murcott (201,2§0 million people in Europe (EU)
suffer from hunger, and 16 million rely on food banks ahdrities, showing social
inequality worldwide and unfavorable health situation. In UAE, the Food Bank distributed
around 10 million meals in 2021, and many people rely on its suppor{th&EeFood Bank
distributes over 10 million meals in 202022) Thus national and international efforts are
needed to act to return the balance in our lives leddibgtter social integrity, by increasing
peopl ebs awareness and encouraging food se:q

environmental and economic effects of FW.

2.2  Food Waste Recovery
Food waste could be recovered after being wasted or prevented ltefoappens.

Recovering of FW is not the main aim of the research, but mentioning the acts that can be
done for it is a must. Such actions include composting and using anaerobic digestion on
vegetative waste to produce fertilizers. It is not preferahleddhis type of waste for energy
conversion, another recovery method, because it contains high moisture content and requires
a lot of energy to remove. Another similar way is indsded bioconversion which valorizes

food waste and uses it in pharmaceais or fertilizergAl-Obad et al. 2022) Martin-Rios

et al. (2018 cited in ADbadi et al. 2022) worked on treating food waste into beauty and hair
products like what Marks & Spencer Stores are using in their produced hair dyes and using
food waste to create luxurious clothimith high quality. Animal feed is a valuable way of
recovering food waste used in the past but was banned a few decades ago in the United

Kingdom as it caused the spread of viruses when it was not managed.

Other recovery methods may include using foodte&vas a new composite material,
as chemical building blocks, as protéiased wood adhesives or transformed into quantum
dots that are used in making LEDs and electri(@srswat & Free 2015Al-Obadi et al.
2022)
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Food waste from hospitality services happens in many phases, generally summarised
in planning, storing and handling, kitchen paegtions, serving and consumption phases
(Okumus 2019) Thusin hotels, incremental acts could be followed, like dealing with
companies such as EssenceFood, which takes the food waste and generate new forms with
high values through upcycling. This company proved to help reduce food waste in hotels by
5-15% (Food For future summit and expo 2022) similar concept is suggested bAd-
Obadi et al. 2022)which uses excessive foods as food additives @uggested ykumus
(2019)and MartinRios et al(2018)that food service managers can use menu cycles to use
leftovers in other types of food for next round of meal with paying attention to future
forecasting. However, these could face hot el

In UAE, solar pyrolyss is used to convert food waste into-hiel using concentrated
solar rays; it is used for date palm waste and confirmed the reduction of environmental
impacts by 38%Abdelaal, McKay & Mackey 2019Moreover, water recycling from food
waste was tested isbu Dhabi.Seguela, Littlewood & Karani (2018uggested recovering
this water anather sources of water for outdoor uses in irrigation or air conditioning units
after being treated. Using anaerobic digestion to produce g&mweironmentAgency Abu
Dhabi 2014) Besides, the prmentioned ways of sending untouched, edible food to the
UAE Food Bank, omposting and converting food waste to animal feed and fertilizers
through a project called the Catalyst, which is done by Circa Biotech and supported by
MOCCAE (Saleh, Ibrahim & WAM 202 Figure (5) shows the percentages of used food

recovery strategies in UAE.
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m Recycling m UAE Food Bank m Animal feed

Figure 5 the management of food waste in USsam, Gill & Alders 2022)

2.3  Food Waste Prevention Papers/International Studies
Research done around the globe is improving to encounter the dangerous impacts of the food

waste problem, measure its amounts and try to act accordingly by implensraiegies

or campaigns such as Target, Measure and Act to help prevent FW or recover it. All countries
are working hard to reduce this problem by forming national and international roadmaps to
be implemented in the long term because of its complex natugdevarious causes.
Generally, European countries are following the strategy of Farm to Fork, which is a plan
started by the European Commision aiming to reach a sustainable food system and lower
GHG emissions through performing changes to the whole supply (What is Farm to

Fork concept? | Farming Base.d.) However, according tdones (2017)some food
services are afraid of exposinbeir data about food waste because they fear being
guestioned, are nervous about cudbenefiifromr sé r ea
this process, and find measuring food waste is labo@ consuming. However, new
technologies are available¢ase the measurement process but are still not cheap, especially

for small to medium level outlets, which form most food services. This level of outlets can
17



participate in the initiative Abuy today, eé¢

Al-Obadi et al. 2022p lower their food waste from expired items.

France took the strictest decision and banned food waste; it called for action from all
parts of the supply chain, especially banning supermarkets from throwing food. Tme acti
is done in two stages; first, preventing food wasting and second recovering it by donating,
using as animal feed, as fertilizers, or energy like biogas but not throwing it away. This law
started on the 1lof February 2016 as part of the environmertecand national regulations
(French and Italian Food Waste Legislation on JSTOR.n.d.)

As for Russia, one of the largest population countries, the food waste from food
services occupies 7% of total food waste, with fine dining restaurants taking the most share.
These restaurants mainly focus on-loakinge custo
meals, putting food waste as the second level of concern, and fearing losing customers. Food
waste happens mostly at kitchen and fatshen levels, with meat being the most wasted
type there. That is due to many reasons, as mention€ilmponau & Ermolaev 2021)
long menus and poor forecasting per season drove the increase in production and storage of
extra food, which led to more disposing of it. At the same time, toong conditions add
to the problem, as some improper temperatures or sanitization lead to food {@inagas
2019) In order to lower the problem there, an experiment was done on a few people. They
were given a choice to fill their portion by offering differenicps to reduce food waste. It
was a successful one where people received a discounBOP2®f the price with a portion
reduction. While for recovering food, some restaurants were giving reguicedmeals at

the end of the day without mentioning argndtions.

18% of the food bought for food services in the UK is disposed of, almost double
Russia, which contributes with all other sources of food waste to 30% of greenhouse gas
emissions from the country. Thus, the efforts were started more than a dedadkalf ago
to find a roadmap and action plan for all food services to follow while tailoring and adapting
its details with the different coQodtautdi ons as
Commitment 2025 Milestone Progress Report (nThise efforts are mainly supported by
The Waste and Resources Action Programme (WRAP), a British charity with the vision to
teach people to use resources sustainably and offers a lot of research materials and initiatives
to minimize and manage food wastedwo/ér GHG emissions. One of these initiatives is The
Guardian of the Grub, which teaches food services how to deal with food waste. Another

18



one is the First Stand Up For Food Month held in 2019 with the presence of many celebrities
to support and distributevareness about food waste. Moreover, the Courtauld Commitment
supported by WRAP is implementing a target to halve food waste by 50% by 2030 for all
sectors contributing to its increase. Another specialized commitment is the Hospitality and
Food Service @®up who are defining action plans and milestones to change. These targets
are following the (SDGs) Champions 12.3, where both are calling for Target, Measure, and
Act plans(Food Waste Reduction Roadmap Progress Report 2021 | \2BAP This plan

is also being adopted by the United States of America (USA), which is the most contributing
to food waste besides China. In the USA, food services contribute to more than 10M tons
per year, figure (6), where the consumer businesses, which the food sector is part of, occupy
28% of total food wastéReFED 2021)Thus using Target, Measure, Act plan is a beneficial
way to start applying the roadmap divert around 45M tons of food yearly by applying

more than 40 solutions, figure ({).Baj gel j et al . 2020)
m FARMS MANUFACTURING T CONSUMER-FACING BUSINESSES HOMES
& 17M Tons 11M Tons 23M Tons 30M Tons

21% | $14B 14% | $35B 28% | $201B 37% | $158B

CONSUMER-FACING BUSINESSES INCLUDE:

RETAIL 10M Tons | 43% | $37M

I FuLL SERVICE RESTAURANTS 5M Tons | 22% | $87M
I L/ViITED SERVICE RESTAURANTS 3M Tons | 13% | $26M
OTHER FOODSERVICE* 4M Tons | 17% | $39M
OTHER 1M Tons | 4% | $12M

*Other Foodservice Includes Healthcare, Assisted Living, Military, and Other

Figure 6 US food waste situation (ReFED 2021)
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WHAT'S NEEDED IMPACT PER YEAR
WASTE

REDUCTION

40 + e S73B NET FINANCIAL BENEFIT
SOLUTIONS

@ 4 I GALLONS IN WATER SAVINGS
INVESTMENT ANNUALLY ANNUAL FOOD WASTE 75 TONS GHG EMISSION REDUCTION

DIVERSION (TONS) M POTENTIAL (MT CO2e)
POLICY CHANGES e 4B MEALS FOR PEOPLE IN NEED
INNOVATION
JOBS CREATED THROUGH SOLUTION

ENGAGEMENT @ 51 K IMPLEMENTATION OVER 10 YEARS

Figure 7 The roadmap needed to reduce food waste (ReFED 2021)

In China, food waste creates a substantial economic problem as the number of
restaurants is enormous, and their gross domestic product (GDP) is low, as studied by Wang
et al.(2017) This study showed that the main reason contributing to the waste was tourists,
followed by low prices of food, shyness about taking doggy bags, and unfamiliarity with
food tasé and portion sizes which was also confirmed by Ravandi & Jovaf®i®) They
suggested in their studies an increase i n w

efficient inside the kitchen and | ower the p

In Pakistan, a country with sixth largest popwatin the world, where more than
60% of them faces food insecurity, are in hunger or malnutrition, 22% are poor and may
reach alarming numbers of hunger by 2030. In contrast, more than 40% of their cooked food
gets wasted per EPA reports which is a véayraing number compared to other countries.
A study byAamir et al. (2018yas done on three levels of restaurants in Pakistan. To sum
up, in highend and middlend restaurants, the primary cause of food waste was
overproduction, then plate waste angieation date. On the otherhand,lem d r est aur ant
waste was primarily from customer plates, followed by overproduction due to low quality of
food with low prices. The survey respondents suggested demand forecasting as a major food

waste reduction stregy, besides staff training, effectively storing and varied portion sizes.

Sometimes the food waste amounts differ according to the type of food service and
not only the country it is studied in. Ethnic restaurants are a type of food service that needs
special features, ingredients and techniques to present their food in a specific way and are
usually for a particular group of people. Thus, if the type of people intended did not show or

other groups tried it, food maybe wasted hugely. However, this typestdurants will
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increase in the UK by about 8% by 2025Fdsnonau, Nghiem & Wang (202Ihentioned.

The wrong prediction is the main contributor to FW in these restaurants, as it may differ by

days of the month, celebrations, and affordability. Moreover, they may deal with inflexible
suppliers as it needs a specific type of food, so the long time it takes unique supplies to arrive

make them more prone to lose their quality and be disposed of; other causes may be poor
cooking skills, consumer taste and awareness. For example, Chineseargsta the UK

waste up to 31% of food, mostly from sauces and preparation waste, to serve in the desired
presentation. People attending these restaurantsooderto show their generosity, causing

more food waste, especially when most people congidemegligible or unimportant, such

as business owners whose customersd happines
some strategies to reduce food waste, such as dealing with trustworthy suppliers, portion
control, demand forecasting and mospimr t ant t he-asysrehodowd hmetdOipayg
for business owners who will be scared of being fined for waste and will manage it

accordingly(Filimonau, Nghiem & Wang 2021)

One of the most common types of hospitality food services is coffee shops. It has
different types; branded or chaaffiliated, independent (not a chain), and specalized
coffee shops which serve coffee, not as a main item like petrol stations. Some of these cafes
have environmental awareness of items such as recovering coffee beans leftovers and solid
waste. However, most are unaware of the food waste from otheresosuch as fruits,
vegetabl es, bakery itemséetc. The food wast
consuming hot beverages outside the house is becoming a social habit, especially with the
new blends and creations. Although they do not generate muetingduals, but are huge
when calculated worldwide, much more than in other sectors, as their number is tremendous.
Some of the causes of food waste in these types are irresponsible customer behavior and lack
of awareness, and the size of the outlet,remeore prominent outlets cause more waste in
absolute terms. Moreover, in some seasons, people tend to go out more and cafes stock up
more, while it is a busy business with no time to focus on preventing or managing food
waste. Instead, you want to makemay, and there are no incentives to donate the extra food
as it could be more expensive to donate it than to dispose of it with the taxes and
transportation fees. New policies and organisational engagement are needed to follow up
with such sources of food/aste besides incentivizing the owners to donate by giving
facilities (Filimonau, Krivcova & Pettit 2019)especially lowering strict laws on chain
affiliated restaurant@Okumus 2019)
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Policies of buffet restaurants like preparing food one day before the buffet time,
cooking an extra 30% of food just in case of any missed, forecasted numbers, and discarding
foods after 4 hours of display, contributes to vast amounts of food waste agyRapzulou
et al.(2016)discussed. Moreover, some unpredicted problems may happen, such as technical
problems in storage rooms, natwural disasters
massive increase iwaste (Gao et al. 2021). Howev&anali et al. (2014pkuggested
delaying cooking till the last time possible, when the restaurant can know approximately
how many guests are comijrand order on demand to save extra food w@&dtamus 2019)

People of the study also suggested that buffet dishes not be refilled unless at-8&X3%st 70
finished. Leverenz et al. (2021proposed lowering the displayed food quantities with
frequent émperature checks. Several guests showed proportional correlations between
number of guests with wasting food in some food services, such as indteydd events in
business, graduation or conferengesverenz et al. 2021)While on the ther hand,
breakfast buffets were generating massive amounts of waste regardless of the number of
guests, which shows the dependence of FW on food service management and their booking

strategy

Other papers discussed general drivers and causes of foodinvistehospitality
sector, as mentioned idones (2017) Some empl oyees are cautio
reactions if they explain to them about food waste, as some do not see the problem as massive
as it is because they only see their plate wésiacipato, Pratesi & Secon@018)noticed
that kitchen waste depends on operating hours and the size of the outlet, while customer
waste dependson pricg,pe, t asteéet c. Pl ate size as well
role, as people need to see the plate full no matter what is its size, thus reducing it will help
in preventing food waste, mainly in buffet restaurants, as it could reduce about 20%te0f wa
as mentioned ifAl-Obali et al. 2022)Moreover, portion size will do the same in A la carte
restaurants, especially if sizes are not clear for the guests; it may cause customers to order
more varieties if they think the portion is sméllalwar et al. 2021)Portion size is a big
problem in countries like the US, where they have two to eight times larger portions than the
standard sizes suggested by the United States Department of Agri¢Okuraus 2019)
Moreover, not declaring food allergiesilttural habits, low prices, or food availability adds
to the overordering problem. Besides, when offering many menus choices, it increases item

storage and preparation waste.
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Some other general strategies could be added to lower the problem. Offeniggscha
and options for sides to be sure that people do not waste W&AR n.d), figure (8).
Accepting and encouraging the idea of wusing
people who order a variety of food and the ones who study the meme befiting the
outlet, which shows their concern about food waste and how they try to deal(®ilaimhus
2019) Some restaurants in the US encourage this idea by packing the leftovers in fun boxes
such as tinfoil swans or colored or{@slwar et al. 2021)Moreover, combining buffet and
a la carte types as mixed restaurants types, where they serve main courses with specific
portions, but allow for open sides buffet, which may reduce food waste. Encouraging
messages, and using emotions to break the bafmeat asking about portions, ingredients,
all ergies, or options available to not get t|
of fers, and i mprove the kitchenodsOkumusf fi ci er
2019) WRAP (n.d) suggested traininige staff to inform the people about food portions,
ingredients and techniques of cooking for them to take the right decision. An efficient
initiative used in some outlets is FritRoot, which uses all parts of food, even
unavoidable and encourages mtgion with chefs to teach people how to use leftovers in

new recipes similar to The Guardian and The Grub concept (Jones 2017).

Chop’d - create your own salad

CREATE YOUR OWN
SALAD £5.75

Beefeater Grill -
swap your side dish

WE'RE HAPPY TO SWAP YOUR SIDE I Yl]ﬂ
PR— DISH COMES WITH ANY OF THE BELOW:

Comen e Cob Bettomiess Chips
o Butwred Ptaocs
Ultimate Chips
] YOUR
YOUR MEAL YOUR FILLINGS TOPPINGS
B oy (/‘ BURRITO BURRITO | BURRITA | PER TACO'| SALAD  SHREDDED LETTUCE
= e GRATED CHEESE
anio .s A &4 95| 1535| 02008695 oupreean + 1 DELI TEM
menu Cho":e: [24 THE BURRITO'S SISTER RAATOIRNE] 25
’ ' Qp 95| 1535 £260|ge95  PICODEGALLD
create your own % 'IA!CDL&.Z!?H')” SALSA VERDE
S SALSA BRAVA
it <98 ws| a0 e g ool 2
THE NAKED BRAITD -
2 54 225 ©560| £295|m25  SvCAMOLE &7
Soups PERTACO 0s
GO SIS Vi WARIA s e
= ») 95| 6| feomes BB Soai Croan THIS 15 PAUL OUR FRUIT & VEG
WO AND ST T 200 AT PCE #ooyed Pancel :‘:;D!I::l!g:::::x.:;:‘r:r'su!sv
SIDES ::ﬁ;:ﬂ:mmuwm 8 ;; THE MARKET AND DELIVERS
CHPS AND GUACANOLE e THEM TO OUR STORES.

Figure 8 Options for sides as customer preference (Love Food Hate Waste Resource pack
for the Hospality and Food service sector | WRAP n.d.)
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The motivation for food waste reduction, as Neff et al. (n.d. as cited in Jones 2017)
confirmed, is saving money as it is the ultimate goal in businesses. Besides, achieving the
cust omer s 6 h a ptipnithmoegh enpravaddconmsnaricatisnfbetvweeen customers
and management. While national policies also have a significant share in encouraging guests
and managers to prevent food waste by offering consent for restaurants to measure and
manage FW without beinguestioned, offering training and free guidelines, besides
facilitating donation processes, especially after the Food Act in Z0ddes 2017)
Moreover, policies must put regulations on packaged food coming to the hospitality sector
and force the use of some new technologies that may extend the products lifetime, such as
SAVR PAK, which is a pack that could be added to food packages to remove moisture and
keep it fresh or another technology studied by SUFRESCA company which uses an edible
plant and watebased coating for fruits and vegetables to keep them fresh for longer ti

(Food For future summit and expo 2022)

Educating the people through awareness campaigns in all societyipstitutes,
schools, and universities is a must, such as a campaign by Pinto et al.(2018Ad1ethadi
etal. 2022wi t h t he name #dAcl ean di sh, clean consc
countries as it is the best way to ferpeople to do action, besides encouraging them to
measure and reduce food waste, as its reduction results in lowering of ug 896 G
CO2eq per ton of food was{@l-Obadi et al. 2022)Awareness of people about labelling
will save food waste for households, and hospitalibcking as 84% of foods are disposed
o f close to their packaging date caused by
concerns safety and fAdbest bef oreo dat e, whi c
Labelling may encourage people to chatiger diets as labels with CO2 emissions of types
of food may influence chang®kumus 2019)while changing diet to healthier ones, as
Coudard et al. (202Bxplained, may save up to 28% of vegetables in the hospitality sector

where it is the second most wasted type of food after cereals globally, figure (9).
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Cereals - Excluding Beer ® Eggs
@ Vegetables ® Vegetable Oils
@ Fruits - Excluding Wine @ Oilcrops
GLOBAL AFW @ Milk - Excluding Butter Animal fats
345 Mtons @ Starchy Roots Offals
@ Meat Pulses
@ Sugar & Sweeteners @ Spices
@ Fish, Seafood @ Treenuts

Figure 9 Avoidable food Waste (AFW) percentages per type gloladiydard et al. (2021)

Some radical strategies depend on recent technologies and are anticipated to change
and mitigate food waste in general. These strategies are like using new techniques or
technologies for the production of food through the supply chain or using elecaiyise
wasted water and salt to produce hypochlorous, an acid best used for cleaning foods and
keeping them fresh. While in the hospitality sector, using preventive technologies such as
intelligent scales to quantify food waste and identify the mostedastpes for future
reference proved to significantly reduce FW in many hotels. Such scales are Winnow in UK
and UAE, LeanPath in the U.S., LightBlue in Singapore, Kitro in Switzerland, and Orbisk
in the Netherlandg¢Martin-Rios, Hofmann & Mackenzie 2021Moreover, using smart
kitchens with tracking systems to quantify the weekly use of items and predict precise future
needs. Besidg the use of systems such as Tracer App, which gives a serial number for each
item of food to track what happens to it, to check whether it was wasted or not, and the use
of a forecasting softwar@~ood For future summit and expo 2022) new life-changing
technology was introduced by Shiok Meats at the same summit, it offers cultivated seafood
from healthy cellsnstead of killing animals or waiting for the time for them to grow up with
all the food, water and energy they need for growing, figure (10). It is a great effort to do for
meat as well as it is one of the types contributing hugely to CO2 through ily shpp.

Other advanced technologies are like using 3d printing, which helps minimize food waste

by using leftovers to invent new iter(liaste Tomorrovi2021)
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Figure 10 Seafood cultivating process introduced by Shiok MegfSaatd For future
summit and expo 2022)

An experiment tried to use a trgss system especially in University buffets to
reduce FW. It revealed a reduction of 18% in it as people carried fewer (iR 2014)
Another studyby Eckert Matzembacher et@020)used different tray colors for different
portion sizes in buffets for customers to choose the suitable portion for them. The researcher
al so categorised cust odependinyonfoodsemidetypeenvitht o0 not
buffets having a low incentive for not wasting food because dishes are open to refill as
preferred. A la carte restaurants got midst incentive as every dish is paid for, while weighted
buffets took the highest incentifer not wasting as people can interact with food by
smelling it and pay for what is chosen. The author suggested that the weighted buffet type
be the new type of buffet to reduce waste, but without adding food stations containing types
of food that needat be eaten directly as these will contribute to food waste because the
quality will be damaged in a short time as discussed in Ravandi & Jov4A0¢i2)

Another strategy suggested Byao et al. (2020yvas to use anthropomorphism,
presenting objects as actual characters, in order to advertise ugly foods, which are used in
supermarkets but could help in lowering food waste generally as higpéso use
supermarkets or help to advertise for them in their menus either as positive messages,

explaining gained benefits or negative ones explaining losses. This method helps lowering
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waste by building bonds between the people and the ugly foodadeadtheir purchase,
such as the character Mr. potato head, figure (11).

LOST TODAY

Take Us (Ugly Potatoes) Home!!

Hello! My name is Charlie. If you do not take us home...
TODAY, about 36 million pounds of us will be WASTED, but
we could support the calories consumption of 6 million
population for TODAY. Furthermore, 20% of the water used
for growing the ugly potatoes, like me, will be WASTED. The
WASTE of one pound of us will directly lead to the LOST of 76
gallons of irrigation water, equivalent to enough drinking water
for 152 people for TODAY!

Figure 11 Anthropomorphism method to promote ugly fo@&tsap et al. (2020)

Recent efforts are developing rapidly worldwide as the progress reports show that
many new food services are jaigi and implementing the TargkteasureAct approach in
the UK. Other countries are introducing laws and national plans, such as The Chinese Food
Waste Law, which charges money for leftovers in hospitality. Food Summits and
conferences are taking over peically. Where the firsheld United Nations Food Systems
Summit was in September 2021, the Food for Future was in February 2022 in Expo 2020
Dubai, and The 27th session of the Conference of the Parties (COP 27) tmifdoe
Nations Framework Conventiom &limate ChangéUNFCCC) was held in Egypt in 2022.
Besides assigning an international day for food loss and waste awareness will be 8h the 29
of September each yed&DG Target 12.3 on Food Loss and Waste: 2021 Progress Report
| Champions 12.2021) (Evert: International Day of Awareness of Food Loss and Waste
2022 | SDG Knowledge Hub | 11S1D22)

Charities for food waste redistribution and donations are opening widely to reach
needy people, such as Second Harvest in the US, FoodCycle or FareSh&wreein UKé et c .
While other organisations, such as the Sustainable Restaurant Association (SRA, UK) and

Love Food Hate Waste (New Zealand), are focusing their work on sustainable hospitality,
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which must be the future tr eampagnihbhondonist art ed
2011 to help spread awareness to prevent food W&ss:ns, Campbell & Murcott 2012)
Moreover, some public events wer & hmacdeannid t |
events, offering peopla safe meal from food waste to advise them about the problem and

how leftovers are valuable.

2.3.1 International Papers Summary Tables
The tables (®) summarise the causes and strategies mentioned in the literature review
section 2.3 by categorizing them intauses by customers, institutional and national ones,

providing the reader with a different way to look at them.

Table4 Causes of food waste from customers and papers mentioning it

Causes Customer behavior papers

1 Not bigproblem (Jones 2017)

2 Wealth, luxury, generosity (Jones 2017) Raig et al. 2019)

3 Varieties for customer satisfaction (Talwar et al. 2021)(Canali et al.
2014)

4 Cultural habits (Talwar et al. 2021)

5 Not declare about allergies, religio (Okumus 2019)

restrictionséetc

6 Personal prefrence (Canali et al. 2014)

7 Vacati on b e h av (Papargyropoulou et a2016) (Wang
unfamiliarity with the taste et al.2017)

8 Uncomfortable feeling using dogc (Wang et al2017)
bags

9 Customer behavior and lack (Filimonau, Krivcova & Pettit 2019)
awareness
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Table5 Causes of food waste from institutions and papers mentioning it

Causes
1

10

11

12
13
14
15
16

Institutional

Outlet concept/ ethnic restaurants

Product development/presentation

Cooking skills and errors/ low qualit
of food

Communication, cooperation & limite
technology

Plate and portion size

Menu prices/ food availability

A lot of menu choices/long menus
Staff confusi on
bef ored dat es.

Poor planning antbrecasting

poor storing conditions

Not  honest suppliers (ethn
restaurants)

overproduction

Busy business (cafes)

Lack of incentives

papers

(Jones 2017)(Filimonau, Nghiem &
Wang2021)

(Jones 2017)(Filimonau, Nghiem &
Wang 2021)

(Jones 2017)Okumus 2019)(Aamir
et al. 2018)

(Jones 2017)Okumus 2019)

(Jones 2017)(Al-Obadi et al. 2022)
(Okumus 2019)Leverenz et al. 2021
(Talwar et al. 2021)

(Wang et al2017), (Baig et al. 2019)
(Talwar et al. 2021)

(Okumus 2019) (Filimonau &
Ermolaev 2021)

(Okumus 2019)

(Okumus 2019) (Filimonau &
Ermolaev 2021)
(Okumus 2019)(Gao et al. 20D).

(Filimonau, Nghiem & Wang 2021)

Aamir et al. (2018)

(Filimonau, Krivcova & Pettit 2019)
(Filimonau, Krivcova & Pettit 2019)

Discarding displayed food after 4 hot (Papargyropoulou et &016)

Natural disasters
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Table6 Causes of food waste on the country level and papers mentioned in

Lack of legislations Aramyan et al(2020)
The vast number of restaurants Wang et al(2017)

Table7 Strategies used internationally for customers and papers mentioning it

Doggy bags acceptance & fun designs (Jones 2017)(Talwar et al. 2021)
(Al-Obadi et al. 2022)

Encouraging messages on screens (Talwar et al. 2021)

menus

Incentives and nextisit offers (Okumus 2019)

Changing to healthier diets Coudard et al. (2021)

Table8 Strategies used internationally for institns and papers mentioning it

Endof-day sale (Sarswat & Free 201pMartin-Rios et
al. (2018)

Kitchen planning and deman (Jones 2017), (Filimonau & De

forecasting Coteau2019) (Aamir et al. 2018)

(Okumus 2019)

Trainingstaff skills/better equipment (Jones 2017)(Canali et al. 2014)
(Aamir et al. 2018) (WRAP n.d.),
(Okumus 2019)

Fruit to root (Jones 2017)

Observing to study appropriate portii (Talwar et al. 2021)(Okumus 2019

size & (Filimonau, Nghiem & Wang 2021

Training and educational awareness (Al-Obadi et al. 2022)

New prevention technologies; Apg (Al-Obadi et al. 2022)(Canali et al.

smart kitchens, leftover mobile apy 2014) (Martin-Rios, Hofmann &

smart scales like winnow, 3D Printing
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Mackenzie 2021)(Taste Tomorrow
2021)
Incentives, offers & penalties for sta (Al-Obadi et al. 2022)(Wang et al.

(pay as you throw) for owners 2017) (Okumus 2019) (Filimonau,
Nghiem & Wang 2021)
Better storage &handling (Al-Obadi et al. 2022)(Canali et al.

2014) (Aamir et al. 2018)
On-demand cooking and at the last tit (Okumus 2019)(Filimonau, Nghiem
possible & Wang 2021) (Canali et al. 2014)
Menu design, emotional messages al (Okumus 2019)
Different tray colors for differeni (Eckert Matzembacher et 2020)
portion sizes
Using weighted buffets instead of fixe (Eckert Matzembacher et 2020)
price
Dealing with trustworthy suppliers (Filimonau, Nghiem & Wang 2021)
Less displayed food in buffets (Leverenz et al. 2021)
Options for sides and prepare on yc¢ (WRAP n.d)
own
Anthropomorphism to promote ug Shao et al. (2020)

foods
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Table9 Strategies used by national policies and papers mentioning it

Easy donation facilities/Charities (Jones 2017),(Filimonau & De
Coteau2019) (Evans, Campbell &
Murcott 2012)

Provide free guidelines, assurance ¢ (Jones 2017)SDG Target 12.3 ol

frameworks, e.g. Target, Measure Food Loss and Waste: 20:

Act. Progress Report | Champions 1Z
2021)

Organisational training (Jones 2017),

Organisational engagement (Filimonau, Krivcova & Peit
2019)

Using new technologies, e.g. SAV (Food For future summit and exj

PAK, SUFRESCA coating 2022)

Labelling all items with the addition ¢ (Okumus 2019)

CO2 emissions numbers to make

change

Awareness campaigns (clean di: Pinto et al.(2018 cited iAl-Obadi
clean conscious), Expiry date and B et al. 2022)

before date explanation/ FW

international day

Public events (Feeding the fi\ (Evans, Campbell & Murcott 201z
thousand)

Sustainable hospitality (Evans, Campbell & Murcott 201z

2.4  Food Waste Prevention/Regional Studies

Food loss and waste rise to 44% in Arab countries. Around 34% of it is from food waste at
the consumption level. The composition of it may differ between countreedheir eating
habits and diets; UAE and KSA cereals make up about 52% of the waste as their local

cuisines involve the use of rice as a main item, figure (12).
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Figure 12 The composition of food waste in some countries such as UAE &38Rt al.
2021)

Available data about wasted food in the hospitality sector of the UAE is deficient,
regardless of the high number of food waste, which is around 224 kg per capita per year
(Kohli 2021) The only direct paper about food waste in the hospitality sector was done by
Pirani & Arafat (2016)in the Emirate of Abu Dhabi. It disbuted surveys and measured
waste amounts to discover the main reasons behind the increased waste were faults in
forecasting, mainly from the extra 20% of food preparations, the food varieties and the
serving style and times. More recent papers explaiegdtechnologies used to help lower
FW, like Lamba (2021)who discussed using smart fridges in Carrefour supermarkets and
social media to increase awareness. Besides, a papdedhi®e percentage of media
interaction with the subject according to gender. Other international papers mentioned the
environmental impacts of food waste, the lost water and carbon footprints internationally
and in the UAE.
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Table10 The food waste in GC(Cthe researcher

GCC FOOD WASTE KG REFERENCE

COUNTRY CAPITA1YEAR 1

UAE 224 ( Kohli 2021)

KSA 338 (cited in Baig et al. 2019kaf et al.
2021)

QATAR 255328 (Zhang & Marengo 2021)

BAHRAIN 132 (Khan 2021)

OMAN 95 (Muscat Daily 2021)

KUWAIT 95 (Arab Times 2021)

For that eason, regional, near countries such as some of The Gulf Cooperation

Countries (GCC) were chosen to be studied. These have similarcsidicial values and

economic levels besides being impbased countries due to deficiencies in agriculture,

resultingin higher amounts of food waste in the distribution and consumption parts of the

supply chain. Moreover, they have the highest per capita waste per year, table (10). This

paper focuses on KSA and Qatar, which have close per capita food waste numbers to UAE

KSA6s food waste

ranks

among t he

tBaiget2 5

coun

al. 2019) This vast number is attributed to the cultural values of Arabs, where generosity is

of enormous importance icelebrations and daily gatherings in houses or food services,

without considering other consequences where 70% of this food is thrown away. Moreover,

the norm for most Saudi people is to exchange all house groceries weekly with new ones

regardlessofthee di bi | i t vy,

whi ch

adds to

househol ds o

people do not order doggy bags to collect leftovers as they see it unfavorable to eat the same

food twofold or question its safety which shows lowered awareness levels.

Recently,awareness of the food waste harm led to the start of campaigns and moves

toward lowering this issue by concentrating the focus on youth and women, which form the

maj ority

of the population there.

They

i Ssue

prices and sent messages through media to target youth and encourage them to prevent

wasting food.
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Qatar, as a second close example to UAE, is also a significant contributor to food
waste as its waste was doubling over the last decade, as investigAtetkblgal, McKay &
Mackey (2019) They conducted a study on students in one of the most extensive food
services, a university cafeteria. It revealed that 78% of the food wasted was avoidable,

untouched foodhat lasted on the buffet counters. This was caused by depending on the

chefsdé previous experience and not studying

included several food services; the lowest wagstieerating service was an Arabic café and
aburger restaurant. Unli ke other services
cart with a fixed menu and demand order. Other factors that increased FW were similar to
causes mentioned in the international papers section 2.3.1, such as thereiyeof menu

items, the quality of food and gender, as it was found that females generate more food waste
than males. The students suggested some strategies to lower their food waste, summing in
improving food quality, preordering food to minimize fguforecasting, préasting of

buffet food, lowering the number of choices and portions, increasing awareness about the
acceptance of a a@fill policy for some meals and using active rating systems to improve

quality and choosing of top rated dishes.

On the other hand, UAE has many initiatives and companies that are concerned about
food waste in hospitality or other sectors, because the quantities wasted per capita are very
high, especially when we compare them to big countries like the USA, whialmces$9kg
per capita per year and Sweden, which has similar population number but about half amount
of FW, around 133kg per capita per ydaressrelease 2020)

Institutions such as UAE Food Bank target getting food from supermarkets or ports
that are not permitted by law to enter the market beitsélll safe to eat and distribute to
people in need. Moreover, The Red Crescent, the Food and Agriculture Organisation (FAQO)
branch, and the Ministry of Climate Change and EnvironrMQCCAE) are responsible
for sponsoring campaigns such as the FooBditure Summit held in Expo 2020 in February
2022. Besides, Dubai Municipality is responsible for the food safety programs by forming
the Food Safety Code and My Food Initiative, which digitalizes food safety and simplify the
issuing of Food license for éo services. In Dubai; there are more than 20,000 food
establishmentgDubaiMunicipality 2022) Other institutions are like Goumbook, an

environmental enterprise that offers education and awareness about food waste, and
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BonApp, whch lists the extra foods from restaurants and offers them with discounts similar
to an app used i n EurnApbadieta.l2022)d fit oo Good to

UAEG6s attempts to fight food waste are r
additional initiatives are held in the countwhich include signing a pledge (UAE Food
Waste Pledge) by some of the leading hospitality sector institutes such as Armani Hotel
Dubai, Fairmont The Palm, Hilton Dubai Jumeirah, and Rotana Hotel. They pledged to
reduce food waste with the cooperation ohwow Solutions, a technology that measures
the amounts and types of food waste to help forecast food types that will not be wasted as
much. It was expected to save about 3 billion meals by pd20la 2020) Hilton Dubai
started using Winnow in its kitchens since 2016 to save more than $ha0000,000
meal s. The hotel s Executive chef said that
their team accepted the technology well. Fairmont hotel also saved around $224,600
170,000 tonnes of CO2e, with a reduction of 47% of FW. At #imeestime, Armani Hotel
is saving around 117,000 meals yedwynnow n.d. a)

ANebmaa initiativeodo or ABl essing Pl edgeo
Emirates Foundation with the participation of the Ministry of Climate Change and
Environment (MOCCAE) in une 2022. It aims to encourage all sectors of the UAE
community to be responsible and limit wasting food through all stages of the supply chain,
(Sewatkar & Al Khayyat 2022Besides, their initiative is in collaboration with Blue Planet
Green People which is fAl oOmperfect initiative
support local food projects dreducate the public about the importance of reducing the loss

and waste of consumable food (H. AlMarashi 2022)

Dubai Sustainable Tourism is responsible for lowering food waste in hospitality
sector through pressuring the food services and speciallyshotilllow a plan of nineteen
regulations to be more sustainable and have better classification, each regulation having its
own documents to be completed. Two of these
Management Pl ano. T hoégivihgprepians forfthe eveneasndpbsh e r ul e
event reports, this will lower the chances of extra food waste as everything is planned for.
While the later regulation is the most important, where they aim to lower the disposal to

landfills and food waste, usireducing, reusing and recyclifigTCM 2018)
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UAE uses a policy of fedwing by leadership in most of its recent initiatives, like
when H.H Sheikh Mohamad Bin Zayed encouraged people to stop overspending and lower
food waste to save the countryds resources ¢
2020(Al Nowais 2020) Some restaurants offer lower prices for extra meals at the end of
the day, as the managers of Best Kitchen in Dubai(§@dd wastage a growing concern
for UAE 2015) And others are specified in providing boxes of ugly foods (fruits and
vegetables that were not meeting the specifications for supermarkets but are not unsafe to

eat) with better prices to be consumed, not thrown out like EroeGo (reclaiming the grocery).

Food safety codes are applied to all sectors in UAE, including hospitatudying
and training on these codes will help lower food waste as it will not be disposed of if
managed well. Codes concerning storage, transportation, labelling, and consumption time
affecting food wast eareinelsdpdeandbladd linyfood servicksu f f et s é
(Khalid Saeed 2020)

2.4.1 Regional Papers Summary Tables
Tables (1114) sunmarise the literature papers read about regional and local areas. They

summarise the causes of food waste and prevention strategies to reduce it.

Tablel11 Causes of food waste from customers and regional papers mentioning it

Causes  Customer behavior papers

1 GenderA women waste more Abdelaal, McKay & Mackey (2019)
2 Not accepting doggy bags (Baig et al. 2019)

3 Generosity andultural events (Baig et al. 2019)

Table12 Causes of food waste from institutions and regional papers mentioning it

Causes Institutional behavior papers
1 Wide menu options Abdelaal, McKay & Mackey (2019)
2 Food quality Abdelaal, McKay & Mackey (2019)
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Table 13 Strategies of food waste prevention from customers and regional papers

mentioning it

Preordering of food better forecasting Abdelaal, McKay & Mackey (2019)
Pretasting of food Abdelaal, McKay & Mackey (2019)
No-refill policy acceptance Abdelaal, McKay & Mackey (2019)

Tablel4 Strategies of food waste prevention from institutes and regional papers mentioning

| :':

Improve food quality Abdelaal, McKay & Mackey

(2019)
Fewer choices and smaller portions Abdelaal, McKay & Mackey
(2019)
Active rating system / topated dishes Abdelaal, McKay & Mackey
chosen (2019)

Youth and women c.(Baigetal 2019)

movies

2.5  Knowledge Gap
AAl bert Einstei n s aapdblentliwbuldkperdd&asiminatesthinkingr t o

about the problem and 5 minutes thinking abc¢

opposite: AfLeaders spend 5% of their time o
s ol utHadimg.2@19) That is the Emirate of Dubai s
solutions to recover the food waste, redistr

organisations who are trying to find solutions, however, the studies on the root causes of the
problem to try to prevent it a r evordwiabout ma | . T

spending much time to think about the problem before finding solutions because, in this way,
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only your solutions will be directed precisely to the cause of the probléoaver it, which
is not the situation in Dubai.

Moreover, it is clear from the recent studylssam, Gill & Alders (2022)working
in the Dubai Municipality, that the theoretigaart of the food waste problem, especially in
the hospitality sector in Dubai, is lacking and needs deep studying as wasted quantities are

enormous in this sector as they mentioned.
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CHAPTER 3: RESEARCH METHODOLOGY

In chapter two, manyapers about food waste were studied with different research
methodologies that led the authors to reach their goals depending on their focus. All the
methods have other advantages that helped develop the research and achieve its aims and
disadvantages thanay stand behind delaying in getting the information. The most used
method was the mixechode method, followed by using surveys or interviews separately. In
contrast, other papers used different methods like literature review or systematic review for
all the available documents. The least used were experiments and simulation, as the topic is

sensitive for these methods to work as intended.

3.1  Mixed Mode/ Survey/Interviews
Eckert Matzembacher et @020) conducted a mixedhode methd in their paper. They

handed out surveys to measure the amounts of wasted food and used a life cycle analysis
(LCA) aiming to test all environmental impacts produced from the studied waste. Moreover,

they interviewed more than 320 people to ask abouythee st 6 s behavi or towar
in a city in Brazil, where people are used to eating out of home as a social habit, increasing

food waste there. The study showed that people are concerned about the significant portions

of the meal and throw the respdnibty for wasting it on the food service. They suggested

changing the buffet system into a weighted buffet (paid by weight).

Another study by Gao et a(2021) mixed between distributing more th&00
surveys and conducting focus group workshops to explore the causes of FW in Chinese
restaurants. They found that more than 80% of respondents were familiar with the food waste
policies, while others didnodt donemhydWanget a pr ob
al. (2017) on 195 restaurants I n China tested t
environmental problems and food waste issues. This paper used different programs for data
analysis; Microsoft Excel and SPSS 18.0 using the independent sategie@nd Onevay
ANOVA, then used Tukeyds honest significant
variables affect the results. Moreover, linear regression analysis was used to test the effect

of peopleds knowledge on different factors.

Additionally, Papargyropoulou et g2016) used semstructured intengws with

managerial staff to quantify food waste inside the kitchens and observe how it is wasted.
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They confirmed in their study that buffet restaurants generate more waste than others,
especially leftover waste. Martiios et al.(2018) also used the same method in their
research in Switzerl and t o dobduvwhste reduciono mer s 6
strategies. Data were analysed using ground theory (GT) to find a primary cause for food

waste and relate it to the economy to show its importance.

Another paper used the survey method but with the addition of a new way of data
analysis; the Generalized Maximum Entropy Estimation (GME) way which uses simple
parametric assumptions for a small sample size to find out factors (clients and kitchen)
contributing to food waste in the Italian hospitality sector (Principato, Pratesi & Secondi

2018) This exploratory studwas done on 127 restaurants.

A survey done byAbdelaal, McKay & Mackey (2019)vas distributed to 608
student s, with a response of 9 %. It used op
toward food waste and why it is a problem while suggesting some prevention solutions.

This method helps the researcher to collect primary dataes, whether qualitative
or quantitative, depending on the topic. It has, being combined or separated, several
advantages and disadvantages. Advantages are summarised in the ease of its use, Iin
constructing or distributing it to people throughhiand iems like mobiles, emails, or social
media. The technologies nowadays offer so much help to accelerate the spread of surveys,
make online meetings from around the world and a lot more, especially in UAE, where
almost all people have easy access to theneteMoreover, the programs used to analyse
the surveys data are straightforward. The same programs represent the statistical data from
the surveys in graphs and charts to be used to explain the results automatically. They are
used for trending subjects wh need fast information collection about the behavior of
people or their opinion toward it. Additionally, it gives people and respondents privacy if no
personal demographic information is required, as they can fill it out online without the

pressure of@meone watching them.

On the other hand, it may have some disadvantages; if it was online, some class of
people might not have the chance to fil]l it
poor people or people in remote areas, mostly notin WAE, because they don¢
knowledge to access like older people. Other people may not want to waste time filling it

out or understand its good intention, so the
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not carefully studied, they may be biasedl lead the respondent to a precise answer and
mislead the truth. Comprehending the questions could be a problem in a city like Dubai as
more than 200 nationalities receive similar questions, meaning they may understand it

differently depending on thelrackground. Thus, it must be direct and straightforward.

3.2  Experiments
Other papers used different methods but were fewer in numberselikeenz et al. (2021)

Using their team, they used a tracking system in an experiment aepgeltirg for the
breakfast waste in four kitchens. They confirmed that measuring waste with few changes to
kitchen habits helps reduce waste. While Dolnicar, Juvan & @020)used a different
experi ment i n S| cexpenmnerd.rkis nethdd elsosused surveyuamd |

i nterviews. They tested guestsdo environment a
checking for waste that ended up with rewanislie leastvasting people. It helped reduce

food waste because the problem was pointed out clearly to the guests but did not guarantee
their continual efforts to reduce it after the study. Data analysis was done using violin plot
graphs to check normalstributions and regression. Ravandi & Jovanqv#019)d i d n 6 t
want to use actual experiments as it sometimes consumes more time but preferred using a
computerized program, an AgeBased Model (ABM). They simulated the food in some
restaurants and the expected behavior of guesttutly the effect of plate size and the
relationship between the agents, the food stations and the guests withpts@meters. It

was found after studying 480 combinations that decreasing plate size will lower plate waste
but increase leftover wastehile increasing the number of food stations may reduce food

waste.

The latter research methods may be suitable for other topics as food is sensitive,
especially when studying the hospitality sector in a tourist hub such as Dubai. As live
experiments neegkermission and consent from the guests and managers, they may fear legal
guestioning. In contrast, others will not be interested in breaking their leisure and satisfaction
time and doing experiments. While the simulation method has a complicated naiaes bes
the unreality of its results in this type o
forked when there is a high number of nationalities, where each one has his background and
may act differently and unpredictably toward food waste. Besidesjucting an actual
experiment may need much time to get better results, which the researcher may not have,

and the food waste topic may change each month quickly.
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3.3 Reviews
Different reviews were used on this topic, such as literature reviews and systenesti

The difference is that for a systematic review, the researcher suggests some questions, and
he reads all the literature available to answer these questions. At the same time, the literature
review generally reads most of the literature and pajensta topic. The latter method was

used by Filimonau & De CoteR019) who focused on food waste from a managerial view

in the hospitality sector to come up with three generalized frameworks for future studies;
explaining the causes and drivers of food waste, strategies and actions to reduce food waste

and the third one concerns food businesses in hospitality.

A systematt review byBaig et al. (2019}liscussed the problem of food waste in
the Kingdom of Saudi Arabia (KSA) by going into all Arabic and English literature to study
the societyoOs behayvimpaignstoetueaterwensemndnd youthaaloutt o ma

the problem as they make up the majority of the population there.

While Abiad & Meho (2018mentioned in their paper that the percentage of articles
on food waste is increasing more through the years than on other subjects, from the Arab
world, the documents on the subject were the least, withcemteage of 2.5% from other
countries, this is referred to as cultural difficulties. Irag is considered the most Arabic
country to publish papers about food waste.

This method is suitable because it helps the researcher find the gap in the research
when laking into most of the papers and continue on the work of the others to come up
usually with guidelines and roadblocks to building on it. However, it does not provide the
researcher with recent information as other methods do because it is consideoedlargec
source of data; besides that, some resources are regarded as grey information, meaning that
they are not a trusted source of information or a biased one where the surveys can be quick
and ask about any trending subject. At the same time, reviewsarly in the past literature

and time consuming for a rapidly changing and improving issue like food waste.

34 Life Cycle Analysis (LCA)
Some papers used LCA as the primary research methodology or as a part of it. It is usually

used to test the life cycld a product with all its environmental effects that are produced
from it and asses through which problem the researcher is mainly concernedséhbet.

al. (2021)studied their papespecific indicators of environmental imga in fifteen Arab

and norArab countries. They checked the hidden effects of food waste and compared them.
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They find out that KSA, the US, and UAE have worse ones than other countries, which gives

a deep analysis and guidelines for policymakers to tetkena

Although this method is important, the truth is that it is complicated, needs special
software that could be either outdated or expensive to afford, iscomsiming, and only
focuses on the environmental impacts without focusing on other behasiocontext
probl ems. It i's inflexible unless the paper
i ndicator s. Thus, it is not helpful i n this
behind wasting food.

After searching the literature and readthgough the papers, it was concluded that
this study has different variables that may affect the increase or decrease of food waste in

the hospitality sector. These variables include:

1- location of food outlet (independent, Aordependent, indoor or outdgo

2- Level of food service (high, mid &low)

3 Type of service (buffet, A |l a carte, caf®
4- Peopl edbs behavior (cultural and social)

5 Customersé type (tourist, expats or | ocal
6- Foodrelated (Type of cuisine)

7

Family income and wealth (high, medium)

3.5  Selected Methodology and Research Procedure
After studying these variables and assessing each research methodology with its cons

and pros, it was concluded that a mbradde methodology is best to be used in this research

as using different methods will give mom@ngprehensive and inclusive data and image about
the topic because each method will cover the faults and gaps of the other to provide better
explanations for results. It will use surveys with helpful questions for a different group of
people, followed by iterviewing the responsible people to verify the results. This
methodology will quickly help in searching for these variables and reaching goals, as it is
the best practice to study the behavior and causes of food waste through qualitative and
quantitativedata. This type of data will help study a specific phenomenon (wasting food)
and analyse it to explain why people do it. Thus, literature review and systematic reviews
will only allow a little, as the literature in UAE about the subject is limited. Monedkie

LCA is complicated and focused on issues oth

which will make it uauseful. Perhaps the experiment is an excellent method, especially
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when suggesting strategies. Still, it could be inflexible in theestdndf Dubai, as any
procedure which includes people must have permission because of the sensitivity of the

guests of the hospitality sector.
Research Procedure:

1 researching the available papers in this field to find the research gap that is needed to be
filled by looking into the literature presented locally and internationally,

2 Studying the methods of research to complete this aim and study its benefits and ease of
use in Dubai6s hospitality context,

3 Collecting the data needed from the sample about saideod waste, then analyzing
it. followed by comparing it with the international literature to come up with all the
reasons behind food waste in the emirate of Dubai,

4 Checking the behavioral drivers of the guests and suggest strategies to incdreimize t
to change,

5 From the literature, offer strategies that fit the community and move along with national
plans and regulations on food waste prevention,

6 Validate the implementation of the studied strategies by interviewing the people in
charge, who can mala change in the country on the food services level or country level,

7 Check about the possibility of creating a framework for all food services to follow.

3.6 Survey Building
The survey method targeted two groups of people in the hospitality industry, thende

the workers. The users are the guests that attend the food outlets and benefit from their
services. Their opinion is so important as they are the consumers of food and lead to leftover
food waste, which is primarily avoidable, besides being the omesvhich the FW
prevention strategies will be applied. On the other hand, the workers have an essential point
of view as well, as they live the different practices of the customers daily, besides the kitchen

and food service practices that contributectod waste.

The survey was built in two languages; English and Arabic. It was divided into four
groups of questions for both targeted types of people, with the tailoring of some variables
upon the need of each group. irédbgasuveyoneys 06
food waste in Pakistan byamir etal. (2018) Some answer s choi ces
an Emirati survey about the effect of social media on food waste attitudesdiy et al.

(2022) besides, some awareness questions were inspired from the suW&AR (2020)
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.The first part included demographical questions about the person surveyed from his age,
salary, gender and residency for the guests, age and experience of the employees with
additional informatn about the food outlet from its type, level, and location. These
questions help in finding a general trend, if any, on whether they affect food wasting
behaviors or causes. The second group included awareness questions to check the
parti ci p agsstamd tha emaronenental impacts of food waste and information
related to the situation of FW in the emirate of Dubai. As the awareness of the people is
important to start implementing any strategies as you cannot force people to change without
making sue they understand why they do it. The third and fourth parts of the survey included
guestions answering the main aim of the research, where they asked about the causes behind
wasting food and suggested prevention strategies for them to give their ogbuan
implementing them in the food services of the emirate. Both samples were asked about their
opinion on each otherdos reasons for wasting
number of questions for guests was twehtge, while for the empi@es, it was seventeen,
Appendix (1&2).

The survey was built on a specialized website offered by the British University in
Dubai (BUID), Jisc.com. This website allows the researcher to design the survey, distribute
it through links and analyse the resultsoffers different questions that will benefit him in
reaching his intended results. The papero6s s
demographical questions used multiple choice questions with single answers. Other parts of
the survey usgvarious types, such as multiple choice with many answers, scale questions,

and optional text comment boxes for different personalized opinions.

A pilot survey was sent to three people of the guests and checked for their
comprehension of the questionadlaverifying if the data were collected in the right way on
the SPSS software, to show the need to remove a repeated question and a language check.
The guests survey reached thousands of people; only 600 opened the link, and precisely 361
continueduntihe end and submitted it with a respon:
survey was distributed to hundreds of people, 334 opened the link, but only 91 completed it,
with a response rate as low as 27%. The hospitality sector guests were selected randomly
through relatives, friends, friends of friends, social media groups in Dubai using Facebook,
and two schools which are Amity Early Learning Center and Dubai British School Jumeirah
Parks. While the employees survey participants were selected first, lagtoogmptsome of
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Dubai 6s hotels managers who the researcher n
Second, data was collected using the iPad of the researcher through visiting each restaurant

and asking kindly their managers to fill the survey link.

The time needed for both surveys to be completed was around one and a half months
between sending them to different institutes and waiting for responses. Moreover, the time
required for the analysis to be conducted was also one and a half months asdhésize
collected data was very big, and it needed descriptive and inferential analysis.

3.7 Interviews
The interviewsd main aim was to verify the

Thus, the main direction was to interview expert people with hagitipns to verify the

collected information covering the ideas of food waste awareness, causes, prevention
strategies, laws and legislations. Fedérakl ministry and local municipalities were

targeted for questions about rules and legislation. Athegime, the soctanvironmental

organi sation AGoumbookod was mainly intervie
campaigns. Hotels and resorts employees were asked to verify reasons for food waste and
prevention strategies to reduce it. Thus, the viegrs concluded that people work on many

sides of society; the governmental sector, the private (business) sector, and the nonprofit or
social one, table (15).

The interviews were senstructured with opeended questions to allow the
participants to sha their opinion freely and personal points of view. The main idea of the
questions directed for them was similar, with some focus ossbjects in each interview
depending on the intervieweeds position. Th

thirteen questions.

All the interviews were conducted within a month, startin) 80September, 2022.
They were recorded with confidentiality for the benefit of the researcher. All of them were
conducted in English and Arabic, whichever was preferable éontierviewee. Most were
faceto-face interviews, while few were virtual using Microsoft Teams. The data was
transferred from the voice recorder to words on Microsoft word, then analysed and
compared, as shown in section 5.1. Six of the interviewees s&ggnedsent paper or oral
consent for the researcher to use their name and record their voices, while the seventh
interviewee refused and is shown by giving him a shortcut name and general company name

(first interviewee).
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Table15the personal information of the interviewed people

30"  Sept Mr.D
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7h Oct 2022 Ms. Tatiana
Abella

10" Oct 2022 Dr. Sayed
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14" Oct 2022 Mr.  Kym
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Al-Ahmadi

03¢ Nov Ms. Maitha

2022 AlKaabi

03d Nov Ms. Habiba

2022 Al Mar

Procurement  Over 20 yrs

manager ol in

Food hospitality

&Beverage middle east
and Dubai

Founder anc Over 13 yrs.

managing in

director of Goumbook/

Goumbook Dubai

Head of the Over 4 yrs.

Food Trade in Dubai
Control Section

at the Food

Safety

Department

Vice president 1.5 yrs
of F&B at Dubai
Atlantis

Head of R&D in Over 5 yrs.
the ministry, in  federal
Food security government
portfolio, and

member of the

general for the

in
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security council

Food safety anc 6months

hygiene DWTC and

manager 7 yrs Food
safety
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Abu Dhabi

Co-founder and -
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EEG

48

hotels

Major
company in Duba
and the middle eas

Goumbook

Dubai
Municipality (DM)

Atlantis Resorts

Ministry of
Climate  Change
and Environment

Dubai World Trade
Center (DWTC)

Emirates
Environmental
Group (EEG)



CHAPTER 4: DATA COLLECTION AND ANALYSIS

The two surveys data weeellected through the website built on it (jisc.com) and transferred

to Microsoft Excel and SPSS to be analysed and represented as graphs and tables. In this
chapter, the data of both surveys, the gues
(N=91), wil be summarised and represented to ease the comprehension of the main results

of the surveys. At the same time, detailed questions and answers will be provided in
Appendix (1&2).

4.1  Survey 1 (S1)/ Hospitality Sector Guests
4.1.1 Demographics

Looking into thedemographical results of the survey, it can be seen that the majority of the
sample were aged between 20 years (yrs.) to 60 yrs. With few others being less than 20yrs
and more than 60 yrs. While for the salaries, it shows various distributions among all
caegories ranging from -83% for each. When comparing the gender, it showed the
contribution of the males was double that of the females, and the expats were the most

category participating among residents, figure (13).
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| percent Demographic data of the participants
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Figure 13 Demographics of th&Gue st sé survey sample distribu

Gender, and Residency Status in Dubai

The type and level of the food services the sample liked to visit showed variety. The
most visited type was the (a la carte) restaurantsotifiat a menu by order with a high
percentage of 68.7%, followed by the buffet type offering fully prepared and displayed food
dishes at 20%. Whereas for the restaurant level, theisdpd restaurants had a riglel
figure (14).
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Figurel4Per cent ages of guestsbo

that they like to go to

4.1.2 Awareness of Food Waste

low-end or
popular
restaurants

mid-end
restaurants

preferences accor

To start the change, the current level of awareness about the problem in participants needed

to be investigeed. Thus, three groups of questions were asked of the participants; to test

general knowledge about FW, to test awareness of the Dubai/UAE situation in FW and to

test their consciousness in taking their leftovers. The first group was accepted with a high

agreement reached

above

90 %

to all its quest

know that food waste contributes to major environmental, social, and economic problems

such as natural resource loss, food insecurity, and methane gas emissioostritate to

gl obal war mi

t he

ng?",

environment o0,

Q2

and

Knowi

Q4 "I

the problem i

ng

ng

am wi l | i to st

showed a general awareness of the FW problem and thaesadf the people to make a

change reflecting their high responsibility toward their planet, figure (15).
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o0 percent Awareness Questions
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Figure 15first group of awareness and change acceptability questions.

The second group of awareness questions
situation in the Emirate of Dubai; its FW quantity per capita, its available institutes that are
concerned with this topic and the available methods of prevention or recdveog waste
found in the food services of the emirate. It revealed unfamiliarity with the quantity per
capita of food waste in the emirate, which is found to be 224kg/ year/ per (apith
2021) as 78.4% of the participants were unaware of it. This is also apparent in another
answer when they were asked to specify the exact amount of FW per capita; the majority
chose around 5933 kg/year/capita atl4d3%, less than half of the reality, so the awareness

of that topic is low, figure (16)
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| percent Expectations of FW amounts
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As for the available instites, most participants (58.4%) showed awareness of at
least one of the four presented institutes: BonApp, winnow solutions, UAE Food Bank and
the Ministry of Climate Change & Environment (MOCCAE). These institutes were chosen
after studying the compani@sd initiatives in UAE/Dubai concerned with food waste. It
was found that MOCCAE has a department responsible for this issue and is behind most of
the initiatives in the Emirates, such as #AFo
i ni ti at givtree best platrimitorshare FW issues and awareness. Winnow is a smart
scale proven in UAE and worldwide to reduce food waste in hotels. Besides cooperating
with MOCCAE to support the fAFood Waste Pl ec
charitable orgasiation to help Dubai become the first city in the region to achieve zero waste
(About Usn.d.) Moreover, BonApp is an app similar to the conadghe UAE Food Bank
but on the level of the individuals, where they can offer or benefit from the extra foods of
others. These four institutes /apps have platforms that are important to know, as prevention
strategies and awareness campaigns are andeatirough them. The participants gave the
highest responses for knowing MOCCAE, at 26%, figure (17).
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45 H percent Institutes in Dubai concerned about FW problems
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Figurel7Per cent ages of guests6é knowledge about
Dubai

Some food services in the emirate Bfibai have implemented some simple
prevention strategies for food waste, and the guests were asked about nine of them to check
their awareness of its existence. It showed that the highest percentage, 68.4%, of the guests
were familiar with the strategy déncouraging doggy bags/ takeaway bags", followed by
similar percentages for the strategies "encouraging messages/menu design" and "better
storage and handl i n dfifih of tetsampld wad Ghaware of ey ofe r , or
these strategies, which camiis the importance of implementing FW prevention strategies
in the Emirate andpreading awareness about it, figure (MQreover, the participants had
the chance to add other strategies if they passed by some in the food services. They said
being charge fines for wasting food and using fridges outside the food service to save

leftovers for the needy.
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i percent FW reduction strategies available in Dubai
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Figurel8Per cent ages of guestdos knowledge about
Dubai

A positive responsewascollectech t he partici pantsé amount ¢
their high level of consciousness about the quantities of leftovers they keep on their plates
in the food services. Around half of the sample (53.2%) admitted not leaving any of their
food on their platesand around 36% of them wasted less thantbing of the food they
ordered, figure (19). However, this result does not correspond with the reports of UAE about
FW percentages who consider UAE as one of the countries with the highest FW percentages,
with around 38% of prepared food being thrown out annually (abové&hang and high per
capita food wastaltce 2019) However, this may be referred to as the increase in awareness

and the vast effort about sustainable practices each month.
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Those who éft food on their plates were asked if they agreed to take the leftovers

home. The majority (around 87%) confirmed doing that. More thasttorteof them chose

to take their leftovers home because they knew the effects of wasting food, besides the

religious and guilfree feelings they have, figure (20). What they do with these leftovers is

mainly eat them as it is, at 49%, gives them to other people or upcycle them into other forms
of food, at around 25%, figure (21).
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Figure20per cent ages of guestsod reasons for takimn
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Figure2l1Per cent ages of guestsd behaviour towar ds

The three groups of awareness questions mentioned before resulted in high
awareness irhe first group, low awareness in the second group and increased awareness in
the third group. The exact level of awareness needs to be investigated, and various questions
and regular followups, such as wh&YRAP (2020)is working on yearly to study awareness
levels and attitudes of people toward FW. However, generally, it can be said that there is a
good level of awareness about specific parts of the topic, and there is space for continuous
improvement. Thispper 6 s awareness topics @saleetatompar at
(2022) They asked about specific issues of awareness where their sample agreed on
knowing: the impacts of food waste (95%), not leaving food on their plates (66.7%), eating

leftovers (72.6%) and takirggtion to reduce FW regularly (48.8%).

4.1.3 Causes of Food Waste
After collecting the data about the causes of food waste, it was found that they can be
categorised into different sections; causes
contributing faabrs. The factors that lead to food waste could be many, but the ones that
were presented for the sample and asked about were the months, the days of the week,
gender, the type of food service and a few special events. These factors are studied through

theread papers of international studies and asked about in the surayiyet al. (2018)
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Wi nter mont hs in Dubai which mark HnADecen
agreed on as the most months contributing to food waste by 45.7% of the sample as almost
87% of them related this FW increase to the better weather in these months. Special events,
such as the Dubai Winter Shopping Festival and the schools and religious holidays at that
time, will increase the FW in hospitality services. The second quarteasibge included
the months of the summer marking AJune, July
t he Dubai Summer Shopping Festival and schooct
31% of the sample to be the second most feadting quarterOther quarters of the year
were causing |l ess wastage (13.3%, 9.7%) from
on the high wastage of food in the Holy month of Ramadan, which came in the spring season,
the figure (22).

The second factor was tiaays of the week, where the sample agreed on the
weekends as a significant contributor to FW by 93.1% agreement, as people mostly enjoy

eating in food services at that time and less at their houses, figure (23).
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Figure 22 Percentag s o f guestsbd expectations of the n
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Gender was studied BAbdelaal, McKay & Mackey (2019p have some effect on
wasting food. They related wasting more food to famdhan males. However, when the
sample was asked about this, most rejected it as significant for food waste. Around 68% of
them answered with a finodo when asked this qu

focused only on a university in Qatar amot distributed to the public as this study did.
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Besides, that their sample was around 55 surveys while this one is 361. Concluding that
t
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Figure 24 results of the sample's opinion about FW being related to gender

The type of food service is essential as some could offer you fully prepared, semi

prepared or

unprepared

di

shes.
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food waste are expected to change. The type they agreed on as most contribiingyto F
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70.6% of the sample was the Buffet type, offering various dishes with unlimited quantities

in the time of its service and contributing to both types of waste; kitchen and customer, figure
(25). The guests suggested many specific reasons why buffieesavasted the most food

and were recommended by the guests by adding them in the comment box presented to them
in the survey. These include reasons related to customers and others related to food services.
The former reasons were summarised in the tdckwareness and negligence the people
have when taking more quantities than they need while destroying the other displayed dishes.
They are greedy in trying most food types, despite not liking them to satisfy their eye craving,
without paying attention ttheir health. Besides their feeling of having the right to waste it,

as they paid for it or feeling that it will be destroyed anyway after the service is finished.

o HMpercent Most wasting food service type in participants opinion
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(order from menu)/
ethnic restaurant ex.
Indian, Chinese...etc.

Figure 25 Percentages of guests by the type of food service they think is most wasting.

The other reasons were from the food service side. The customers blame them for
serving huge quantities and options of food with a good presentation for advertising because
theyfear people's bad feedback if there is a shortage of amounts or types. Moreover, other
reasons for FW from their side are the decreased quality of the food, offering undesirable
options, having items with short display life, the inability to forecasetset number of
guest s, prioritizing profit over waste, t he
some food services resulting in the throwing of fresh foods and the indifference of the
workers to the amount of food wasted by customers. Othsomeasuggested were specific

to catering services, such as exaggeration in the quantities of food to show generosity, money
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and social status of the owner of the occasion, especially in Arab Cultures, besides the
cancellation of some guests without priantification or the inability to know the exact

numbers sometimes.

General causes of food waste from the customers were summarised from the
i nternational papers in section (2.3.1), the
that the eaonsesOomegmestsd agreement ranged
medium agreement. For instance, guests reported the highest level of agreement on "taking
big portions", Ato show generosity and wealt
contribuing to food waste from their side. In contrast, they gave the lowest agreement on "I

do not see it as a big problemo, table (16).

Tablel6Means and standard deviations for part.i

contributing to bod waste

Causes from the customers Mean Std

Taking big portions 3.89 1.156
generosity and wealth in over ordering 3.86 1.118
| do not like the taste / unexpected quality 3.72 1.078
lack of awareness 3.79 1.093
tourist behaviour try as manyavailable options 3.49 1.033
more varieties of food and menu choie¢®rder more 346 1.134

unwanted food sides like decoration items of vegetables and sauces

3.30 1.239
type
not declare allergies/ religious restrictions 287 1.071
low pricesof food 285 1.220
| do not see it as a big problem 2.44 1.389
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On the other hand, the causes of food waste from food services were summarised in
section 2.3.1 and shown in table (17) to be six main reaStresguests evaluatdtese
reasondased on their opinion to show themledium to a high agreement on them. They

reported the highest level of agreement (Mean=3.75) on the reason of "poor planning or

forecasting", followed by Afood presentation
dat es 0. Il n contrast, they reported the | owe
Aunquali fied cooking skills/ staff errors" a

not see them as much contributing to FW as others.

Tablel7Means and standard deviation of particip:

food waste by food services

Causes/ food services Mean Std

poor planning or forecasting 3.75 1.025
food presentation and preparations 3.62 1.034
storage an@éxpiration dates 3.50 1.102
overproduction 3.47 1.130
many menu choices 3.44  1.082
unqualified cooking skills/ staff errors 3.31 1.064

4.1.4 Food Waste Prevention Motivations and Strategies
Prevention strategies could also be divided into different categories depending on the side
responsible for using them, food services or the guests. These strategies were concluded
from the read international and local papers in sections 2.3.1 and 2tdHles (79) and
(13,14), respectively. In order to reduce food waste, guests agreed on the need for
motivati on; 24% of them chose to RAaccept wal

ordered meal so, then have aanfdnifide idegs iog i efroerd
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portions or plate sizeso, without favoring t
figure (26). Other guests added prizes and incentives for the people not leaving food waste

on their plates when asked to add othetiwations in the comment box. Moreover, they
confirmed that the primary motivation must

humanitarian/religious conscious more than strategies that keep reminding the people to do

SO.
percent Motivation for reducing FW
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on screens  beautiful options portions/ prices for on food advice on
or menus doggy bags smaller food dishes waste ingredients
plate size impacts/or and sizes of
on upcycling ordered
leftovers meals

Figure26Per cent ages of'guestsé agreement to the

Confirming the top motivation mentioned before, the guests were asked different
guestions about t he a c cre ip tdifaneateaspects. Theser ver s 6
interferences were if they would accept dalf
for youo, Anlf the restaurant displayed pict
destructive economic impacts on screens paper table matso and 7
reduced the plate size as a food waste pre
acceptance for the first two strategies (around 70%) while giving the third one a medium

acceptance of around 47%.

Otherst at egi es were tested using the mean sc
medium to a high agreement with a range between 3.64 and 4.22. They reported the highest
level of agreement (Mean=4.22) on the strategy "encouraging doggy bags/ takeaway bags",
fol l owed by fAbetter storage and handlingodo an
contrast, they reported the lowest agreement (Mean=3.64) on the strategy of "using smart

technology, e.g. winnow or smart scales. o, t
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Table 18 Me an s and standard deviations for part
strategies to lower food waste in food services

Strategy Mean SD

encouraging doggy bags/ takeaway bags 4.22 1.068
better storage and handling 3.97 0.917
fruit to root/use all parts of food 3.88 1.007
better departments communication 3.86 0.961
incentives for staff and guests 3.83 0.957
Encouraging messages/menu design 3.81 0.968
better forecasting and planning 3.81 0.969
study customer behaviour /portieizes 3.69 1.036
using technology, e.g. winnow or smart scales 3.64 0.965

4.2 Survey 2 (S2)/ Hospitality Employees
4.2.1 Demographics

The demographical questions showed that the sample had covered most of the types,
locations, and levels of food service in thenirate of Dubai to be as representative as
possible. The majority (72.5%) of the participants were aged from 20 to 39yrs, followed by
a group aged from 40 to 60yrs, with experience levels ranging in almost equal frequencies

of the three categories withams above one, figure (27).
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Figure 27 Sample distribution by age and experience

The sample mainly consisted of employees
(50.5%) or mixed ones (28.6%), besides lower percentages for thetyjberof food
services, figure (28a). The level of these outlets was investigated mainly between high and
mid-levels (45.1% and 44%), respectively, besides some popular/low food services who
agreed to fill out the survey, figure (28b). Their level of fpoeparation as fully prepared/
ready to serve, partly prepared/ half cooked or marinated, and unprepared/prepared from

zero each time is evenly distributed, figure (29)
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Figure 28 a. The types of food services that the sample work in ahchbe f o o d
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Figure 29 shows the readiness of food to be served among food services
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The food services locations surveyed were distributed across many places, such as
being attached or independent outlets, inside or outside the malls, hotels, commercial
buildings or convention centers. However, they were mainly inside a mall or independent
outlets (30.8% and 27.5%, respectively), figure (30).

- u Percent Locations of food services that participants work in
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Figure 30 Locations of food services the sample is working in

4.2.2 Awareness of Food Waste
Similar to what was mentioned in section 4.1.2, different groups of questions wetdaske
assess the sampl eds awar-elatedinformatiom The geerain g g e n
sampl eds awareness about food wasteds I mpact
them. Moreover, the results showed that they are highly caring forethh@ronment and
willing to make a change to reduce food waste if their companies help them, at more than
98% agreement. The questions they were asked
wastes around 224kg of food per person each year, one of tlredhigh number s gl obe
Q2: 06 Do you know that food waste contribute
economic problems such as natural resource loss, food insecurity, and methane gas
emi ssions that contri bute tthee glnovh alo nwreernmion g %
Al am willing to make a change even i f simpl
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12 | Percent Awaraness and readiness to change questions
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Figure3lPer cent ages of participantsd agreement

However, the exact numbers of waste in the emirate of Dubai were unfamiliar to
most, as less than half of them only confirmed their knowledge about wasting 224 kg/capita/
year (Kohli 2021) Q1. Besides, 33% only chose the exact numbers of waste quantities
(between 36009 / 133244 kg and more than 600g / 224 kg). The results of the other
options were distributed almost evenly, showing the uncertaintiiedf answers for the
exact quantities, figure (32). The level of awareness on this group of questions was low in

general.
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Figure 32 Amount of food wasted in UAE per person daily (g)/ yearly (kg)

This sampl ebs aanwaaielnalslse aibrowutti ttuntees i s b
awareness as they may be dealing with them already. This can be seen as the least percentage
did not know about the institutes concerned about food waste in the emirate of Dubai, about
11.8%. At the same tie) the others knew of at least one. The most famous one was the

Ministry of Climate Change and Environment, figure (33).
SEefcent Institutes that are concerned about FW
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Figure 33 Percentages of participants who heard about the institutes that are concerned
with FW
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The three gyups of awareness questions mentioned before resulted in high
awareness of the general information about FW impacts and willingness to change, low
awareness in the second group of quantities and increased awareness in the third group about

available instiites, generally revealing a good level of awareness.

4.2.3 Causes of Food Waste

Similar to what was mentioned in survey one, the causes could be categorised as causes from
the customersodo side, from the food service
including months, days of the week, events, and type of food service.

Starting with the factors, the agreement about the most wasting type of food service
to be the "Buffet restaurantso was above hal
the high vastage of food in buffet restaurants to some policies specialized to that type of
service. The most policies they see contribu
food wuntil 15 minutes before c| ossuimegdod .a nTdh efir
"Cooking of too many options and stationso

agreement to the most contributing reason to food waste, at a (Mean=3.11), table (19).

20 ™ percent Food service type most contributing to FW
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Figure 34 Type of food services the participatiignk to contribute the most to food waste.
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Tablel9Means and standard deviations for parti

contribution to FW

Statement Mean Std.

Food is refilled until 15 minutes before closing 3.53 1.238
refilling the dishes before fully consumed 3.49 1.216
adding 30% extra food for the wrong forecast 3.37 1.325
disposing of all food after 4 hours 3.33 1.212
preparing some types of food one day before 3.20 1.200
cooking too many options arstiations 3.11 1.271

Food waste could be affected by the days and months of the year as it may include
some events and gatherings. The winter quart
and Februaryo, took t he A&agregnieestsmnits giffecroof®odt age o
waste increase. This is related to different events at that time, including the Dubai winter
Shopping Festival, religious festivals and
contribution to food waste increase wasesgl on by 73.6% of the participants as the main
effect besides better weather at that time.

The second chosen quarter to contribute to the most food waste was the summer
season, including AJune, July, arod, mAnlyust 0;
the Dubai Shopping Festival and the school 6s
of the people who selected the other quarters agreed that the Holy month of Ramadan is a
significant food waste contributor, at (80%).
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Quiarters of the year that participants’ expect are most wasting to FW
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Figure35Per cent age of

June, July, and August September, October, and  December, January, and March, April, and May
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empl oyeesd expectations

Days of the week also can be a contributory factor to food waste. Most participants

(71.4%) agreed that the weekends are the central part of the weels¢oRM&uas people

may have more time to go out and experience different food services, figure (36).

H percent
0

70
60
50
40
30
20

10

Participants' opinion about most food wasting days

weekdays/ Monday - Thursday

Figure36Per cent age of

weekends/ Friday - Sunday

empl oy e e swastiegxdgyeof theaveak o n s

Reasons from the food services side had medium to a high agreement, with the mean
bet ween 3.22 and 3.68 from

SCOres

"poor

ranging
pl anning

or

forecasting"-pwaduandi bphé
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Acustomer plate wasteo. The | atter cause i s
by Mabaso & Hewson (2018However, they reported the lowest agreement to affect the
increase in FW with (Mean=3.22) on the cause

Al ow meal prices & many choiceso, table (20)

Table20 Means and standard deviaton ah@ | oyeesd agreement with t

waste from food services

Causes from food services Mean Std

poor planning or forecasting 3.68 1.228
overproduction 3.67 1.184
customer plate waste 3.67 1.250
depends on medime 3.53 0.877
storage an@éxpiration dates 3.46 1.177
cooking skills/staff errors 3.45 1.241
low meals prices & many choices 3.22 1.120
food presentation and preparations in a special way 3.22 1.116

The participants were passionate about adding some other reasons thergasag
food waste from their opinions, such as food pfstooting, offering significant portions,
being | ate for delivery, having i mproper sto
staff errors such as not ificpegyestnagd gvinggweongg i on t «
orders which lead to rejecting the food. Moreover, the season plays a role where some hours
or days have a slow operation, resulting in wasting some food ingredients with a short shelf

life.

On the other hand, eight causesod od wast e from the guest s

to the employees to choose their agreement with the most contributing to FW. They agreed
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mainly on being offered a significant portion or plate to fill as 21.2% agreed on it, followed

by having a variety ofoods, so they ordered more, at 20%. While low prices and not
declaring food allergies were the least contributing to FW, as 4.7% of the sample chose it,
table (21). Moreover, the employees added some other causes they see as necessary from
their opinionsuch as the parents who allow their kids to spill or destroy the food eye craving
and cultural habits, distinctive/unexpected taste, and changing their order or cancelling it at

the last minute.

Table21Per cent ages oekmeet mmpreasonsewhy dustomers (guests) leave

food waste on their plates

Causes/ customers Frequency Percentage
big portions / big plate size 50 21.2
more varieties of food and menu choie¢®rder more 47 20

lack of awareness 31 131
generosityand wealth in over ordering 30 12.7
tourist behaviour- try most options 30 12.7

they do not like the taste 24 10.1

low prices of food 13 5.5

not declare about allergies/ religious restrictions 11 4.7

4.2.4 Food Waste Prevention Strategies
Prevention strategies that could be used in food services are divided into kitchen and serving
area strategies. These strategies were concluded from the read international and local papers
in sections 2.3.1 and 2.4.1 in table9j7and (13,14), respectilye In the kitchen, chefs must
be aware of expiration dates and the differe
to not through food items that are good to consume and must be trained to have good cutting
skills and not waste foodllabaso & Hewson (2018hsisted on the importance of using a

FIFO (firstin-first-out) system in storing food items to prevent wasting them. Sytstem
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was confirmed to be used in 95.6% of the food services surveyed in this paper, showing a
good level of awareness in their outlets. Moreover, having a monitoring system and
maintenance for the storage's cooling and heating systems to preventrfaageds highly
important, as over 93% of the sample agreed on using it. Another kitchen strategy was
assigning one person to throw the unqualified or damaged foods as it could be misleading to
have different people for that purpose and cause more wastebu$2.5% of the sample.

All the strategies were confirmed to be used in the outlets with a good percentage, adding to
the good knowledge about the beneficial management practices in food outlets in Dubai.
However, their agreement on having many team beemcut the food may not help reduce
food waste, at 65.9%, figure (37).

Percent Kitchen food waste reduction strategies
120

100

80
60
40
20

0

Do you have a policy of  Are all chefs responsible for s one person responsible Is there a monitoring system
items first come first go for food cutting? for throwing unqualified or  and maintenance for the
expiration dates? damaged foods? storage's cooling and
heating systems to prevent
damaging food?

Figure 37 percentage of the participants who agreed on these kitchen strategies

The participants were asked whether they were implementing recovery strategies in
their outlet; they were given supplementary questions depending on their answers. Half of
them confirmed having food recovery strategies, mainly using food waste separation/
composting, followed by using it as staff meals and donating the untouched food to charities
and food banks, figure (38). However, many great food and coffee chains with hundreds of
branches in Dubai did not offer the latter strategies, and their empl@gested that. Their
management s policy was to throw the enti
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bin rather than giving it to their staff or needy people, per the informal meeting with the

researcher.
g5 _Wpercent Food recovery strategies in food services
30
25
20
15
10
5 i i
0 [
food waste waste donationto  discounts at late give as staff's  as animal feed Other
separation/  ucycling/change charitiesand  times of the day meals
composting to other use food banks

Figure 38 Percentages of used recovery strategies in the food services of Dubai

However, the food services that were not using recovery strategies were asked about
the reason for not implementing such practices. It was found that lack of awareness,
unavailable enoughpace, and unidentified available methods are the top barriers, besides
adding other barriers from the participants like hygienic and safety purposes and the lack of
official standards and laws, figure (39). However, they showed high interest in learning
about the available strategies and using them if explained to them, at 70%.
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Percent Barriers to not using recovery strategies in food services

20
18
16
14
12
10
8
6
4
: -
0
lack of financial issues  permission unidentified no enough  notinterested Other
awareness of and costs issuing / legal available storage to upcycle it
the problem issues methods

Figure 39 Percentages of an agreement to the barriers to not using strategy to recover food

waste (after being wasted)

Most food services agreed on usprgvention strategies and gave their medium to
high agreement ranking on the prevention strategies presented to them that could be used in
their outlets. The highest level of agreement (Mean=4.04) was to the strategy of offering
Awor kshops pfroorv es tsakfifl I1tsod .i n"T hi s emphasisétseio c | ear
interest in taking such workshops. The secon
lower portion and plate size, at (Mean= 3.91). At the same time, they reported the lowest
agreemat ( Mean=3.38) on the strategy of " fruit

prices & many choicesodo, table (22).
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Table22Means and standard deviations of the
of the strategies to prevent food waste

Strategy Mean Std

workshops for staff to improve skills 4.04 0.965
study customer behaviour /portion sizes 3.91 1.071
betterstorage for food items 3.91 1.170
exact forecasting and planning 3.85 1.053
Technology, ex. smart scales like Winnow 3.78 1.020
incentives for staff and guests to reduce food waste 3.74 1.124
Encouraging messages/menu design 3.67 1.076
encouragingloggy bags/ takeaway bags 3.56 1.240
fruit to root/use all parts of food 3.38 1.209

The waiters themselves can affect preventing food waste if they make some effort.
They were asked if they would inform the customers about some things, such as if the
ordered plates are enough for them as they know the portions better, and explairsabout it
ingredients so no exchange or surprises may happen, if they may show the guests photos of
the food waste impacts, and ask the guests to take their leftovers home to find out that almost
half of them only agreed to these. All actions were agreed on we @386 of the sample,
figure (40). This is similar to what WRAP (n.d) suggested, as training the staff to inform
people about food portions, ingredients and cooking techniques will lead them to take the
right decision. In contrast, the majority refusedeibthem pay extra charges for waste, at

74.7%, similar to what was mentionedliones (2017)where few employees were cautious
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about customersdéd reactions if they explained
the problem as massive as it is because they only see their plate.

9F(>]ercent Employees agreement on few strategies
80
70
60
50
40
30
20
10
0
tell the guests the food show the guests photos ask them when they  make them pay extra Explain about
is enough for you, don't of the affected finish taking their own  money as a fine for ingredients, way of
order more environment, people  waste and using it at extra food waste  cooking, and allergies to
with malnutrition...etc. home your restaurant’s food

as food waste impacts

Figure 40the agreement of the employees to offer the guests a few strategies.

Motivation strategies that the food services could offer are a lot. The most desirable
and easy ones are: using messages on screens or table mats, arlldi¥ng smaller
portions and plates, at 17.6%, which the employees approved, table (23). While the least
favored motivation was raising the prices as it could raise complaints about the outlet and
| ower guestsd sati sf acadudsections wheredraising theweces r e f u s

was the least favored one.
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Table23Per cent ages of customerso

offered to reduce food waste

agreement on

Motivation strategies

Number  Percentage

messages on screens or menus

smaller portions / smaller plate size

Incentives and cost offers on recent or next visit

less menu options

weighted buffets/pay for chosen food

design of beautiful doggy bags

mixed buffets /starters buffet and-demand main dishes

| do not want to give motivations to lower food waste as it lowers
benefit

higher prices for food dishes

43
36
33
24
20
19
19

21.1
17.6
16.1
11.8
9.8
9.3
9.3

3.0

2.0

At last, the employees were optimistic about the possibilithahge to prevent food

waste and save the environment and society. However, the majority (55%) agreed on the

importance of having governmental and strict policies to start a firm change, besides

agreeing on the possibility of creating a general framewmnk f a | |

to follow, figure (41).
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. u Percent Possibility of change

50
40
30
20
. I
0 —

possible in short term  on long term but possible  possible only if there was impossible
governmental intervention
and laws
Figure4lPossi bility of change to prevent food wa

4.3  Data Analysis and Discussion
4.3.1 Awareness on Food Waste Comparison
It was noticed that the levels of awareness of the whole sample (employees and guests) about
the FW problem and their willingness to change are high, consetdaitly to the
implementation of the suggested prevention strategies of the redeavetiver,according
to Jones (2017), the environmental i mpacts d
to reduce food waste where it could be the least as other reasons, especially saving money,

could be of more importance for them.

The knowledge of the sample about the amount of wasted food in UAE, around 600g /
224 kg per capita per ye@kohli 2021) was very low as only a third of them got close
numbers, and around 70% confessed not knowing the exact quantities. This shows that some
specific information is not available for the people and needs to be spread through accepted
ways, such as the usedfme s sages on screens Or menus, an
i mpacts/ or on upcycling | eftoverso, whi ch w
motivators to reduce FW.

The awareness about the availability of institutes concerned about food waste was
shown to be higher among employees than among guests, as the majority (around three
guarters) confirmed knowing at least one of them. This goes back to the nature of their work
as the employees deal more with such institutes. This will make it easier érneniland
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encourage FW reduction strategies through the platforms of these institutes as it will touch
the viewers easily and gain their trust to start the change.

One of the useful strategies to be implemented is the use of smart scales like winnow.
This was proved to prevent high food waste in hotels like Hilton and Fairmont in UAE.
Unfortunately, the knowledge about this scale was proven to be low between guests in
different questions as it took one of the least efficient strategies to prevent FW. While
bet ween the employeesd, which is more i mport
with medium level. This needs to be improved significantly between employees and food

services management as it is an easy, helpful prevention strategy.

120 Awaraness comparison

100

FW impacts readiness for change per capita FW institutes knowledge

8

o

6

o

4

o

2

o

Eguests ®employees

Figure 42 awareness percentages comparison between guests and employees

The overall employeesd awareness seems to |
referred to as the work done through the institutes concerned about food waste and
environmental problems, besides the work of the food services themselves in spreading

awareness among its employees for the financial and environmental benefit.

4.3.2 Causes of Food Waste Comparison
All the samples highly agreed on the effect of buffet restaurards, one of t he f ood
types, on the increase of FW. Mainly this is
di shes before fully consumedod and dArefilling

most participants agreed on. This wasfoaed by Papargyropoulou et §2016)in their
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study that buffet restaurants generated more waste than others when they quantified the FW
generated by it, especially leftover waste.

A way to solve this probleror reduce it is to use weighted buffet types or mixed
buffets(Eckert Matzembacher et 2020) When people pay for the exact amount they take
from weighted buffets, they will be more careful and choose what they really likeganhd
the amount they can eat. When they attend a mixed buffet which uses open one only for sides
and a la cart for main courses, it will lower the food waste a lot; aside from applying the
prevention strategies in reducing the size of the display dfééring smaller plates and

reducing the use of cut foods.

Moreover, more than half of the sample added some personal comments to show their
concern about the subject. They related the
lack of commitment,extravagance, lack of awareness of the FW problem or their
healthéetc. Besides, different problems from
the decreased quality of the food while displaying huge, unstudied food quantities,

prioritizing profit ove everything, lack of controlanq@u ni s hment éet c.

Half of both participating samples selected the winter season of Dubai in the months of
"December, January, and Februaryo to be a r¢
referred to as the anease in tourist numbers. AccordingGJLFBUSINESS (2022)the
number of foreign and domestic tourists this season irenigesmendously (more than 25
million tourists). This increase caused a ri
campaign AWor !l dos Cool est Wi ntero started
Consequently, raising the food waste amounts as édneéhe majority of the guests and
about half of the employees. However, the second quarter to be most wasting of food was

"June, July, and August", which could be ref

Emirate at that tShonepihgsiFéesgs itvlaed of D@alsaiment i

While the Holy Month of Ramadan came as the reason why part of the participants chose
the quarter of the year 0 Ma-iwasting quarterr thidis May o
confirmed by the report afcce(2019) where food waste reached around 60% during the
Holy month of Ramadan that year. Moreover, both samples showed a high agreement on
the effect of weekends on increased FW. Primarily due to vacations arid pawojng time

to go out more and use the food services.
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The guests and the participants agreed that many different causes have similar levels of

importance, from top to least. Four out of five reasons to have the utmost importance for

them both, such asahv i

and

weal t ho,

ng fbig

and Atour.i

portions/

big

st behavior o,

pl at e

S i

ar e

causes at similaranksand green color for similar causes but in different rankings. This

raises the accuracy of the results as both sides agreed on the same most and least affecting

the FW. Generosity in ovardering is one of the main cultural habits in people, mainly in

Arab countriesBaig et al. (919) confirmed that this problem in KSA contributes to the

massive amount of food waste, above 70% in the household.

Table24 ranking of the causes of food waste from top wasting to least by the opinions

of guests and employees

Causes/
customers
1

10

Guest

Taking big portions

generosity and wealth in ovt
ordering

lack of awareness

| do not like the taste /
unexpected quality

tourist behaviour try as many
available options

more varieties of food an
menu choices | order more
like

decoration items of vegetabl

un-wanted food sides

and sauces/food type

not declare about allergie
religious restrictions

low prices of food

I do not see it as a big problel

84

Employees

Offering big portions / big plat:
size

more varieties of food and mer
choices- | order more

lack of awareness

generosity and wealth in ow
ordering

tourist behaviour - try most
options

they do not like the taste

low prices of food

not declare about allergies

religious restrictions

ze
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From the view of both guests and employees, the top reasons for food waste from the

services are

Athe poor

pl anning

and

preparation of food and extra waste. They also agreed that staff encskilds are one of

the least affecting reasons for increased food waste, table (25). Highlighted colors, such as

yellow, show causes at simileginksand green and blue colors for similar causes but in

different rankings. This also can be seen in tabfg &s the employees did not choose the

Aunexpected

guality

and

tasteo

r el

ated

to

where it took the same level of none much importance (ranking #6) in both sides of the

issue; customers and food services.

Table25 ranking the causes of FW from food services from the point view of guests and

employees

Causes/services
1

Guests
poor planning ol
forecasting

food presentation an
preparations

storage and expiratio
dates

overproduction
menu's many choices
unqualified cooking

skills/ staff errors

Employees
poor planning ol
forecasting

overproduction

customer plate waste

depends on mealtime
storage and expiratio
dates
cooking skills/staff
errors

food presentation an
preparations in a specia
low meals prices & man'

choices

The top agreed cause of both the studieBigni & Arafat (2016 pbout the hospitality

sector in the Emirate of Abu Dhabi/ UAE and this study was the faults in forecasting and

planning that led to FW increase from both points of view of guests and employees about

food services faults. Followed by the agreement withgthee st s 6
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style of the food and presentation also led to undesirable FW increases and the time of meal
with the employees. While they disagreed that the food varieties have a significant effect on
it. The slight difference in the apions of food services in both Emirates of the UAE may

be referred to as a different perception of the participants of the surveys and the time of
publishing of the paper; as for FW research, causes and strategies differ rapidly by time.
Moreover, the disgreement could be referred as explained by Mr. D when interviewed, that
the different varieties of food from the same cuisines not supposedly increase the food waste
as people will choose what they want, while having different cuisines may let them want to
try different dishes from each cuisine and contribute to food waste. Comparison summary is
shown in figure (43).

agree on disagree on

faults in effect of many
_| forecasting and food items &
planning variety

( serving style
&presentation
/guests

meal times /
employees

Figure 43 Comparison of top causes of FW by Pirani & Arafat paper in Abu Dhabi and
this paper about Dubai

The fauls in planning and forecasting were mentioned in most of the papers shown in
sections 2.3.1 and 2.4.1. in contrast, the effect of food presentation and serving style was
confirmed to have an effect, especially in ethnic restaurants such as Chinese ones, as
mentioned inFilimonau, Nghiem & Wang 2021) as some cuisines need special

presentations to attract guests.

It was also found that the employees considered a lack of awareness of the problem not
only as a cause of food waste, as mentioned previously but also as a barrier to not

implementingfood waste prevention strategies in their services.

86



Besides having other barriers which are categorised as manageable and unmanageable.
The former is like not having enough storage space and getting legal permissions, while the
unmanageable one is thaband onefifth of the participants were not interested in doing
it. This may be due to their limited, shaerm thinking about thenomentarycosts other
than saving the environment for a sustainable future for all and profit in the longer term,

which al® shows a lack of awareness and knowledge.

4.3.3 Food Waste Prevention Strategies Comparison

The employees of the sample agreed on the most critical strategy to prevent food waste
that could be done from the food service side, which is to offer workshops for the staff to
improve their skills and awareness, followed by better storage fdrifems and studying
customer behaviour to reduce portion sizes depending on how much waste they leave in their
pl ates. Workshopsodé I mportance is also suppor
their interest in taking these workshops when asked aboit the same time, the other
strategies had medium to a high agreement when their means were compared, which also

shows their importance.

Mabaso & Hewson (2018he nt i oned, i n their research ab
of FW, that the best prevention strategies to be implemented in hotels start with building
good relationships between the management and the staff. Loving the space forces the
employees to takeace of it and affects their behaviour in it in alignment with their cultural
beliefs. They also agreed with the researcho
for the staff to explain the ways for proper FW management, awareness increastteand b
storing and handling of food items. Devel opi
come back as a financial benefit and reduce the impacts of FW. They added the strategy of
encouraging guests to take leftovers which also was one of thalaméntioned strategies

from the view of the guests in this research.

Comparing the opinions of both sides of participants about the best strategies to prevent
food waste found that they agreed on three similar top essential strategies out of five but not
in the same ranking. The strategies are hayv
customer behaviour to adjust portion sizes &
control is one of the most preferred strategies to implement in the hagm&adtor as it is
quickly done but needs studying the behavior and waste type. It was mentiéiigdanau,
Nghiem & Wang (2021)(Talwar et al. 2021and in(Okumus 2019)Highlighted colors,
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such as yellow color shows preferred prevention strategies at similar levels and green and

blue colors for simar ones but in different rankings, table (26).

Table 26 the ranking of the most to least efficient FW prevention stratdgas the

guestso

Strategy
1

2
3

and

Guests

encouraging doggy bags
takeawaybags
better storage and handling

encouraging messages/mel
design

study customer
/portion sizes
better forecasting anc
planning

fruit to root/use all parts of
food

incentives for staff and guest

behaviou

better
communication
using technology ex. winnow
or smart scales

departments

empl oyeesod

perception

Employees

workshops for staff to improv
skills
better storage for food items

study customer behaviour /portic
sizes
exact forecasting and planning

technology, ex. Smart scales il
Winnow

incentives for staff and guests
reduce food waste
Encouraging
design
encouraging doggy bags/takeaw
bags

fruit to root/use all parts of food

messages/me

It was clear from the responses collected that the acceptance of some strategies from

both views is high. More than 69% of the gue
the waiters to inform them whether the food was enough for them ,doretplain to them
about foodds ingredients, and the strategy

impacts besides choosing it also as a motivator to reduceH8Wever, the strategy
suggesting reducing the plate size of the food items did nahgeh acceptance from the
ot hers did.

restaurantgAl-Obadi et al. 2022)This information must be educated to the people as this

guestsd point of view as Howe v

small strategy can help reduce FW with minimal effort.

On the other hand, the acceptance for the employees, as waiters or management, to tell
the guests not to order food was shown, but not with a very high percentage as they are afraid

to distress the guestso6 pl easaverdhestrateggdfi i s a

using FW impactsdé pictures on the screens or
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knew the harshness of these impacts and imagined the unpleasant effect of displaying such
pictures abouftamine, global warming...etc. on theiresis.

The strategy that allows foaervices to encourage and promote the use of doggy bags/
takeaway bags was the top preference for the guests. This will make it easier for food
services to implement besides confirming their readiness to ask thegheatthey finish
eating to take their waste (leftovers) home. Most of them accepted the idea, which means
this strategy can easily be implemented in the food services of Dubai, as mentidioee
2017),(Talwar et al. 2021)Al-Obadi et al. 2022and others

Moreover, more thaB7% confirmed taking their leftovers home already, showing the
good level of awareness discussed previously. Perhaps using doggy bags alone is not a
prevention strategy, but encouraging it by food services may force some people who are shy
to take leftoves home not to order extra food, which, if done, may put them in a disliked
situation. Thus, offering welllesigned doggy bags will work as a great motivator for the
guests as they agreed to occupy the second level in the most efficient motivators to reduce
food waste. This is also studied bglwar et al. (2021)where some restaurants in the US
encouraged this idea by packing the leftovers in fun boxes such as tinfoil swans or colored

ones to encourage its usage.

The ood services refused the idea of making the people pay fines for extra food waste
because they are scared of losing their clients, even though it is used in some food services
in countries like Jordan. On the other hand, it was studiddlinyonau, Nghiem & Wang
(2021)that the same idea,jvi ¢ h i s -asyolrtl erdo v amust be used f
owners, not only guests, to keep them aware and conscious of not being fined for wasting

food and find alternative solutions accordingly.

Regarding the FW reducti og massades and menu o f u
designo, it occupied the highest agreement
guests to have a good effect that could be quickly done in an enjoyable way that will not
hurt the feelings of the visitors and spread the messageinitlatve is already started by

Goumbook institute in the buffet restaurants of some hotels in Dubai, figures (44).
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Figure 44 messages displayed by Goumbook organisation in a buffet restaurant in Dubai .
prevention strategy (Goumbook)

Table (27) summarises the sections before with top causes and prevention strategies
agreed on by guests and employees. The researcher sdghessamilarity range. A high
similarity is given for typical answers, and a medium to high is given for answers with three
similarities out of four. The medium similarity is for two similar answers out of four, and

the low similarity is less than this.
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Table27 summary of the top leading causes of FW and strategies to reduce it from the point

view of the whole sample

guest employee similarity
Months Winter months Winter months high
Days  weekends weekends high
events Ramadan, DSF Ramadan, DSF high
factors Schools vacation  Schools vacation
gender No - N/A
causes Type  buffet buffet high
portions - Big portions Medium
customers lerosity &wealth - Variety of foods  to high
< of awareness - Lack of awareness
not like the taste - Generosity/tourist
r planning - Poor planning medium
Food services d presentations - Overproduction
age and expiratio - Customer plates
'S - Meal times
rproduction
customers Accepting: Employees acceptanc medium
I t er sO a vice on the amount ¢
wunt of ordered food:red food, ingredient
Icing plate size leftover take.
laying of impacts ot
ens
strategies Food services ouraging leftover ba - staff workshops  low
er storage & - portion size
dling - better storage
t to root - better forecasting
ouraging
;sages/menu design
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4.4 Inferential Analysis of S1 and S2
4.4.1 Guests Survey 1 (S1)

In sections 4.1, 4.2 & 4.3, the level of agreement for some questamsested without
further analysis. In this section, the focus of the analysis will be mainly to test whether the
causes and suggested strategies for food waste are related to one of the several
demographical variables or not from the point of view oftimployees and the guests using
SPSS program. This analysis is essential to find a trend or pattern that could be generalized
to the population if the small sample showed a difference in the tests. Thus, give explanations

for this trend to suggest valualdelutions.

In order to complete this analysis, the KrusR&dllis H test was used to test if there
is a significant difference between two or more dependent variables with one independent
variable. Pahwise comparison using the Bonferroni test was mdti® aomparing each

pair of means rank scores to check which is more likely to affect the result.

- Customer’s side

As seen in table (16), the mean scores of gl
waste from the customersdé side, ranged bet we
This agreement is tested with the important demographical values of the szdatency,
and type of food service to check if these contribute to a difference in results.

A Salary
When the KruskaWallis H test was used, it was found that for the salary, the reasons
highlighted in the table (28) differed by it. Therefore, there statistically significant

di fferences in the means rank scores of gues
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Table28Results of KruskaWa | | i s H t o t est the differences

reasons for food waste ek on salary

Reason (Dependent variables) df Chi-square p-
value

| do not like the taste / unexpected quality 4 5.99 0.200
Taking big portions 4 18.89 0.001
more varieties of food and menu choie¢®rder more 4 8.82 0.066
generosity anevealth in over ordering 4 11.52 0.021
tourist behaviour- try as many available options 4 14.11 0.007
not declare about allergies/ religious restrictions 4 9.61 0.047
lack of awareness 4 4.40 0.355
low prices of food 4 15.16 0.004
| do not see it aa big problem 4 5.87 0.209
unwanted food sides like decoration items 4 16.56 0.002

vegetables and sauces/food type

Pairwi se compari sons were conducted to compé
agreement with the reasons for food waste. The results revealed that:
- For the reason of #Ataking big portionso,
between the ®an rank scores of the salary pairs ((less than 10,000) and (more than
40,000), (between 20,00M,000) and (more than 40,000), (unemployed) and (more
than 40,000)) groups in favor of the highest salary groups of each pair.
- For t he r eas onealfidgneonerr dsirtiyngadnd twere i s ¢
significant difference between the mean rank scores of the salary pairs ((less than
10,000) and (between 10,0Q0.000), (less than 10,000) and (between (26,000
40,000), (less than 10,000) and (more tha®@®)), groups in favor of the highest
salary groups of each pair.
- For the reason-tirtyouas smarmy havaoluabl e opt

statistically significant difference between the mean rank scores of the salary pairs
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((less than 10,000) antvtween (20,0040,000)), ((less than 10,000) and (more
than 40,000)), groups in favor of the highest salary groups of each pair.

- For the reason fAnot decl are about al |l er
statistically significant difference betwedme mean rank scores of the salary pairs
((less than 10,000) and (between (20;08m000), (less than 10,000) and (between
10,000-20,000)), ((less than 10,000) and (more than 40,000)) groups in favor of the
highest salary groups of each pair.

- For the rea 0 n -wianted food sides like decoration items of vegetables and
sauces/ food typeo, there is a statistical
rank scores of the salary pair ((less than 10,000) and (between -20,000))
group in favor of the higkst salary groups of it.

Generally, these results showed the relati:

on the reasons, which had ar@ue of less than 5%, and the demographical variable (the

salary) increased with the increase in the salary of the guests.

A Residery (UAE resident, expat & tourist)

Table (29) illustrates the results of Kruskahllis to test the differences in the level of
agreement of guests about reasons contributing to food bestel on their residency, p
value of more than 5%. The results raleel that there are no statistically significant

differences in residency.
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Table29Results of KruskaWa | | i s H t o test the differences
reasons for food waste based on residency

Reason (Dependent variables) df Chi- p-value
square

| do not like the taste / unexpected quality 2 0.36 0.836
Taking big portions 2 048 0.787
more varieties of food and menu choicesorder > 0.06 0.973
more

generosity and wealth in over ordering 2 0.17 0.917
tourist behaviour- try as many available options 2 5.57 0.062
not declare about allergies/ religious restrictions 2 0.35 0.841
lack of awareness 2 117 0.557
low prices of food 2 1.00 0.607
| do not see it as a big problem 2 0.02 0.992
unwanted food sides like decoration items ¢ > 316 0.206

vegetables and sauces/food type

A Type of food service they attend (a la cart, buffet, coffee shop &canteen)

KruskalWallis tested the differences in the level of agreement of guests about reasons
contributing to food wastdased on the type of food service. The results revealed
statistically significant di fferences in th
varieties of food and menu choices or der 0, tabl e ( 3@ection However
for multiple tests revealed that there are-s@nificant differences between each paise

comparison.
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Table30Results of KruskaWa | | i s H to test t he

reasons for food wasteabed on the type of food service

di fferences

Reason df Chi- p-value
square

| do not like the taste / unexpected quality 3 1.24 0.743
Taking big portions 3 4.63 0.201
more varieties of food and menu choieg¢®rder 3 9.17 0.027
generosity and wealth in overdering 3 4.21 0.240
tourist behaviour- try as many available options 3 6.67 0.083
not declare about allergies/ religious restrictions 3 5.33 0.149
lack of awareness 3 5.07 0.167
low prices of food 3 1.88 0.598
| do not see it as a big problem 3 5.36 0.148
unwanted food sides like decoration items 6.18 0.103
vegetables and sauces/food type

A Level of the restaurant (high, mid & low)

KruskatWal | i s t est revealed that the guestsd | e

varieties of food and menuchoicds or der moreo differ

by

resta

is a statistically significant difference in the mean rank scores ofggdesta gr eement on

about the reasons Aklwawtperdi cfeoso do fs i fdeesdo odn df o

the level of restaurant categories, table (31).

Post hoc analysis revealed statistically significant differences between the mean rank

scoresof the two categories (Higend, Midend) for the two reasons in favor of the high
end restaurant, which means that the guests who choose to go to tkadhigistaurants are

choosing the mentioned reasons of FW to increase more so it can be gendratized t

unwanted sides in the dishes at this level of restaurants is a big reason for food waste and

must be reduced.
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Table31Results of KruskaWa | | i s H to test t he

reasons for food wastbased on the level of the restaurant

di fferences

Reason df Chi- p-value
square

| do not like the taste / unexpected quality 2 1.56 0.459
Taking big portions 2 0.73 0.694
more varieties of food and menu choiedsorder 0.26 0.877
more
generosity and wealth over ordering 2 1.22 0.543
tourist behaviour- try as many available options 2 1.34 0.513
not declare about allergies/ religious restrictions 2 1.42 0.493
lack of awareness 2 0.67 0.717
low prices of food 2 6.56 0.037
| do not see it as a bjgroblem 2 0.75 0.689
unwanted food sides like decoration items 8.6 0.013

vegetables and sauces/food type

- Food services’ side

It was clear from table (17) that the mean scores of guests' agreement along the reasons of

FW from the food servicside ranged between 3.31 and 3.75, with medium to a high

agreement. Thus, the increase in food waste by food services (restaurants) had to be tested

whet her it differs by salary, residency,
A Salary

KruskatWa |l | i s t est revealed that the | evel
presentation and preparationso differs

significant difference in the means rank scores, table (32). Post hoc aneilyesaded

by

statistically significant differences between the mean rank scores of the two categories,

Nnl ess than 10,000 and mor e

t han

40,

000,

Thus, the guests who chose this reason are mostly those with a dfalare than
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40,000AED, maybe because they go to higdgraa food services who care about food
presentations and may add food items that are only for this purpose, leading to its wasting,

table 68.

Table32Results of KruskaWa | | i s H t o test the differences
reasons contributing to the increase in food waste by food services (restaurants) based on

the salary

Reasons df  Chi-square  p-value
overproduction 4 7.35 0.119

poorplanning or forecasting 4 4.95 0.292

food presentation and preparations 4 10.65 0.031

unqualified cooking skills/ staff errors 4 4.15 0.387

menu's many choices 4 6.03 0.197

storage and expiration dates 4 3.94 0.415

A Residency (UAE resident, exp&tourist)

KruskatWal | i s t est reveal ed that the | evel of

planning or forecasting) has statistically significant differences in its means rank scores by
residency, table (33). Post hoc analysis revealed statigtstgiiificant differences between

the mean rank scores of the two categories (tourist, foreigner resident) for that reason in

favor of tourists. Thus tourists mostly believe that this reason is the main one for the
increasing food waste in food servicesiethmust be solved.

Table33Results of KruskaWwa | | i s H to test the differences

reasons contributing to the increase in food waste by food services (restaurants) based on

the residency

Reasons df  Chi-square  p-value
overproduction 2 2.08 0.354
poor planning or forecasting 2 6.77 0.034
food presentation and preparations 2 1.03 0.598
unqualified cooking skills/ staff errors 2 4.52 0.105
menu's many choices 2 0.24 0.886
storage and expiratictates 2 1.01 0.603
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A Type of food service
KruskatWal | i s test revealed that guestsodo | evel
by type of food service and has no statistically significant differences in the means rank

scores, table (34).

Table34Results of KruskaWa |l | i s H t o t est the differences

reasons contributing to the increase in FW by food services based on the type of it

Reasons df  Chi-square  p-value
overproduction 3 4.16 0.245
poor planning or forecasting 3 6.99 0.072
food presentation and preparations 3 3.26 0.354
unqualified cooking skills/ staff errors 3 3.10 0.376
menu's many choices 3 541 0.144
storage and expiration dates 3 1.92 0.589
A Level of the restaurarfhigh, mid &low)
KruskatWal | i s test revealed that the | evel of g

differ by the level of the restaurant and has no statistically significant differences in the

means rank scores of it, table (35).

Table35Results of Kruskalwa | | i s H to test the differences
reasons contributing to the increase in FW by food services based on the level of the

restaurant
Reasons df Chi-square  p-value
overproduction 2 0.26 0.877
poor planning or forecasting 2 0.07 0.967
food presentation and preparations 2 0.30 0.863
unqualified cooking skills/ staff errors 2 0.11 0.945
menu's many choices 2 0.65 0.723
storage and expiration dates 2 1.00 0.607
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- Prevention Strategies Tests
Table (18) 1illustrates each strategy6s mean:
services. The mean scores of guestsd agr eem
and-4.22, with medium to a high agreement. Thus, these statedj be tested to see if
they differ by salary, residency, type of food service, and restaurant level.
A salary

KruskatWal | i s test revealed that the | evel of
of the strategies (encouraging doggy bags/ takeaway betjsr forecasting and planning,
study customer behaviour /portion sizes, and incentives for staff and guests) differ by salary
and has statistically significant difference

about the efficiency of these degies across the salary category, table (36).

For the strategy fAencouraging doggy bags
revealed statistically significant differences between the mean rank scores of the two
categories (less than 10,000 and unemployetfvor of less than 10,000 AED salary.

For the strategy HfAbetter forecasting anc
statistically significant differences between the mean rank scores of the categories ((less
than 10,000 and 20,00m,000), (less than0]000 and more than 40,000)) in favor of the
highest salary.

For the two strategies, fAstudy customer b
staff and guestso, post h ogignifieaant adlffgrences revea

between the mean raskores of the salary categories.

Generally, the guests who earn more salary are the most likely ones to choose the

reasons highlighted.

Table36Results of KruskaWa | | i s H t o t est the di fferences

efficiency of the strategies based on salary

Strategy df Chi-square p-value
encouraging doggy bags/ takeaway bags 4 14.79 0.005
Encouraging messages/menu design 4 2.24 0.691
better forecasting and planning 4 13.36 0.010
using technology, e.g. winnow or smart scales 4 1.88 0.757
study customer behaviour /portion sizes 4 16.40 0.003
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fruit to root/use all parts of food 4 8.84 0.065
incentives for staff and guests 4 11.93 0.018
better storage and handling 4 6.36 0.174
better departments communication 4 1.41 0.842
A Residency (UAE resident, expat & tourist)
KruskatWal | i s test revealed that the | evel of g

strategy (betteforecasting and planning) is the only one differing by residency and has
statistically significant differences in the means rank scores of it, table (37).

Post hoc analysis revealed statistically significant differences between the mean

rank scores of thio categories (tourists and expats) in favor of tourists.

Table37Resultsof KruskaWa |l | i s H t o t est the differences

efficiency of the strategies based on residency

Strategy df Chi-square p-value
encouraging doggy bags/ takeaway bags 2 2.48 0.241
Encouraging messages/menu design 2 0.76 0.684
better forecasting and planning 2 9.02 0.011
using technology, e.g. winnow or smart scales 2 2.99 0.225
study customer behaviour /portion sizes 2 3.31 0.191
fruit to root/use all parts of food 2 0.51 0.775
incentives for staff and guests 2 0.51 0.776
better storage and handling 2 3.16 0.206
better departments communication 2 3.08 0.214

A Type of food service:

KruskalWallis test revealed that thee v e | of guestsd6b agreement ab

strategies does not differ by the type of food service. As such, there are no statistically

significant differences in the means rank scores of it, table (38).
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Table38 Resultof Kruskatwa |l | i s H to test the differences
efficiency of the strategies based on the type of food service

Strategy df Chi-square p-value
encouraging doggy bags/ takeaway bags 3 3.02 0.388
Encouraging messages/menu design 3 1.92 0.589
better forecasting and planning 3 6.60 0.086
using technology, e.g. winnow or smart scales 3 2.18 0.536
study customer behaviour /portion sizes 3 2.11 0.550
fruit to root/use all parts of food 3 1.61 0.657
incentives for staff and guests 3 0.46 0.928
better storage and handling 3 1.10 0.777
better departments communication 3 1.31 0.727

A Level of the restaurant (high, mid &low)

KruskatWal | i s test revealed that the | evel of g

strategy(encouraging messages/menu design) is the only one differing by the restaurant
l evel and has statistically significant di f

agreement about it, table (39).

Post hoc analysis revealed statistically significantedgiices between the mean
rank scores of the two categories (fewd and mieend) in favor of the mignd category.
Meaning that the guests who chose to go to-emd restaurants mostly chose the strategy
of (encouraging messages/menu design) to be mareeatfin lowering FW, and that
could be generalized about the benefit of encouraging messages and menu engineering to
almidend restaurantsodéd attending peopl e.
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Table39 Results of KruskaWallis H to test the differencesingtes 6 agr eement abo

efficiency of the strategies based on the level of the restaurant

Strategy df Chi-square p-value
encouraging doggy bags/ takeaway bags 2 2.20 0.333
Encouraging messages/menu design 2 6.23 0.044
better forecasting and planning 2 1.16 0.561
using technology, e.g. winnow or smart scales 2 3.57 0.168
study customer behaviour /portion sizes 2 2.92 0.232
fruit to root/use all parts of food 2 3.36 0.187
incentives for staff and guests 2 3.89 0.143
better storage and handling 2 0.11 0.948
better departments communication 2 1.09 0.580

442 Empl oyeesd Survey 2 (S2)

- Causes of food waste
Buffet Policies:

Table (19) shows that the mean scores of participants' agreement with the buffet's policies
ranged between 3.11 and 3.53, witlh@dium agreement. Thus, the employees' perceptions
about the effect of these policies on increasing FW in Dubai differ by the type of food
service, employee experience, and food service's level of classification is studied.

KruskalWallis test revealed thahe distribution of each buffet's policy is the same
across categories of the type of food ser .\
classification shown in tables (40), (41) & (42), respectively. In other words, employees'
perceptions of buffet polies that increase food waste in Dubai do not differ by the food

service type.

103



Table40 Results of Kruska¥Vvallis H to test the differences in the employees' perceptions of

the effect of buffet's policies on increasing FW based on the type of service

Dependent variables (Policies) df Chi-square p-value
Adding 30% extra food for the wrorigrecast 5 8.44 0.134
Disposing of all food after 4 hours 5 7.46 0.189
Refilling the dishes before fully consumed 5 4.87 0.432
Cooking too many options and stations 5 2.97 0.705
Food is refilled until 15 minutes before closing 5 3.11 0.683
Preparingsome types of food one day before 5 3.27 0.658

Table41 Results of Kruska¥Vvallis H to test the differences in the employees' perceptions of

buffet's policies based on the experience

Dependent variables (Policies) df Chi-square p-value
adding 30% extra food for the wrong forecast 3 5.81 0.121
disposing of all food after 4 hours 3 3.01 0.391
refilling the dishes before fully consumed 3 411 0.250
cooking too many options and stations 3 2.35 0.972
Food is refilled until 18ninutes before closing 3 1.51 0.680
preparing some types of food one day before 3 1.93 0.587

Table42 Results of Kruska¥Vvallis H to test the differences in the employees' perceptions of

buffet's policies based on the food service's level of classification

Dependent variables (Policies) df Chi-square p-value
adding 30% extra food for the wrong forecast 2 1.99 0.905
disposing of all food after 4 hours 2 1.30 0.523
refilling the dishes before fully consumed 2 1.13 0.570
cooking too many options and stations 2 3.04 0.218
Food is refilled until 15 minutes before closin¢ 2 3.45 0.178
preparing some typex food one day before 2 2.71 0.258
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- Causes from food services:

Table (20) showed that the mean scores of participants' agreement along the cause ranged
between 3.22 and 3.68, with a medium to a high agreement. Thus, the employees' perceptions
of thereasons (Causes) leading to increased food waste in their restaurants will be tested to
see i f it differs by the type of food servic
of classification.

KruskalWallis H test revealed that the diswitibn of each cause is the same across
categories of the type of food service and
respectively. In other words, employees' perceptions of the reasons that lead to increased
food waste in their restaurants do wliffer by these variables. They have no statistically

significant differences in the mean rank of it.

Table43 Results of Kruska¥Vvallis H to test the differences in the employees' perceptions of

the Causes that lead to increaseddavaste based on the type of food service

Dependent variable (Causes) df Chi-square  p-value
overproduction 5 8.94 0.111

poor planning or forecasting 5 8.36 0.138

food presentation and preparations in a spe 4.60 0.466

way

cooking skills/stafferrors 5 3.01 0.698

low meals prices & many choices 5 2.62 0.758

customer plate waste 5 5.07 0.408

storage and expiration dates 5 7.04 0.218

depends on mealtime 5 4.86 0.434
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Table44 Results of Kruska¥Vvallis H to test the differences in the employees' perceptions of
the Causes that lead to increased food waste based on the experience

Dependent variable (Causes) df Chi-square  p-value
overproduction 3 5.11 0.164
poor planning oforecasting 3 2.75 0.432
food presentation and preparations in a spe £ 79 0.123
way

cooking skills/staff errors 3 4.90 0.179
low meals prices & many choices 3 5.87 0.118
customer plate waste 3 3.22 0.359
storage and expiration dates 3 4.42 0.332
depends on mealtime 3 1.78 0.620

A Level of food service classification

KruskalWallis test revealed that the distribution of each cause is the same across categories

of the food service's level of classification, table (45). In other wordsenm@oyees'

perceptions of the seven causes of increased food waste in their restaurants do not differ by
the food service classification |l evel. While
ti meodo by the food ser?@i=g&lps00289)vel of cl assif
Table45 Results of Kruska¥Vvallis H to test the differences in the employees' perceptions of

the Causes that lead to increased food waste based on the food service's level of

classification

Dependent variable (Causes) df Chi-square  p-value
overproduction 2 2.81 0.246
poor planning or forecasting 2 1.40 0.497
food presentation and preparations in a special\ 2 2.27 0.322
cooking skills/staff errors 2 0.75 0.689
low meals prices & many choices 2 1.12 0.571
customer plate waste 2 1.21 0.547
storage and expiration dates 2 1.57 0.457
depends on mealtime 2 7.11 0.029
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To compare the three groups owsemnuitiple idepen:
comparisons were used. The results revealed a statistically significant difference between
the mean rank of lovend and higkend groups in favor of the higénd group, whic means
that the employees working in the highd food services mostly found that food waste
increased depending on meal time L&serenz et al. (202hentioned on breakfast buffets,
the FW generation is enormous, not depending on thiauof guests.

- Prevention strategies

Table (22) showed that the mean scores of participants' agreement along the
strategies ranged between 3.38 and 4.04 with medium to a high agreement. Thus, the
empl oyeesd agreement wi tthlowerioed wadtefwasaastediac y o f
check if it differs by the type of food service, food services level of classification, and
employees' experience.

KruskalWallis test revealed that the distribution of each strategy is the same across
categories of theype of food service and level of classification, tables (46) and (47),

respectively, where there were no statistically significant differences in the means rank of it.

Table4d6 Results of KruskaWa | | i s t o test the differences i
the efficiency of the strategies to lower food waste based on the type of food service

Dependent variable (Strategy) Chi-
df p-value
square

Encouraging doggy bags/takeawzags 5 6.16 0.291
Encouraging messages/menu design 5 9.72 0.084
Exact forecasting and planning 5 5.12 0.401
Workshops for staff to improve skills 5 4.02 0.546
Study customer behaviour /portion sizes 5 5.31 0.379
Fruit to root/use all parts of food 5 8.38 0.137
Incentives for staff and guests to reduce food waste 5 2.33 0.801
Better storage for food items 5 9.18 0.102
Technology, ex. smart scales like Winnow 5 9.22 0.101
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Tabled7Resultsof KruskaWa | | i s t o t est

the efficiency of the strategies to lower food waste based on the food service's level of

classification

the differences

Dependent variable (Strategy) Chi-
df p-value
square
Encouragingloggy bags/takeaway bags 2 0.51 0.774
Encouraging messages/menu design 2 0.92 0.629
Exact forecasting and planning 2 1.59 0.453
Workshops for staff to improve skills 2 0.16 0.923
Study customer behaviour /portion sizes 2 4.47 0.107
Fruit to root/useall parts of food 2 3.82 0.148
Incentives for staff and guests to reduce food waste 2 0.32 0.853
Better storage for food items 2 1.24 0.539
Technology, ex. smart scales like Winnow 2 1.42 0.491
A Experience
KruskatWallis test revealed that the mpl oyeesd® agreement wi t h
strategies hi ghlighted in table (48) t o
experience.
Table48Results of KruskaWa | | i s to test the diff evmtences
the efficiency of the strategies to | ower
Dependent variable (Strategy) Chi-
df P-value
square
Encouraging doggy bags/takeaway bags 3 6.86 0.076
Encouraging messages/menu design 3 8.23 0.042
Exactforecasting and planning 3 7.99 0.046
Workshops for staff to improve skills 3 8.76 0.033
Study customer behaviour /portion sizes 3 13.20 0.004
Fruit to root/use all parts of food 3 8.84 0.031
Incentives for staff and guests to reduce food waste 3 5.58 0.134
Better storage for food items 3 8.14 0.043
Technology, ex. smart scales like Winnow 3 6.01 0.111
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Pairwi se comparisons were conducted to comgp

their agreement with the food waste strategies. The results reveaied

- There is a statistical difference between the mean rank of (betwgegmdrs) and

(more than 10 years) group and (betweénykars) and (betweerl® years) group

i n t he Aencouraging messages/ menu desi gt

experienced@roup.
- There is a statistical difference between the mean rank of (betwgegmdrs) and
(more than 10 years) group and the (betweénygars) and (betweenl® years)

group in the HfAexact forecasting and pl a

experenced group.
- There is a statistical difference between the mean rank of (betwgegmdrs) and
(more than 10 years) group and the (betweénygars) and (betweenl® years)

group in the Aworkshops for st albigerto i mpr

experienced group.

- There is a statistical difference between the mean rank of (betwgegmdrs) and
(more than 10 years) group and the (betweénygars) and (betweenl® years)
group in the Astudy cust omeavorbfthdlenger our
experienced group.

- There is a statistical difference between the mean rank of (betwgegmdrs) and
(between51 0 years) groups in the Afruit to

favor of the (between-3.0 years) group.

- There s a statistical difference between the mean rank of (betw&eyears) and

(between5l 0 years) groups in the fAbetter stor

of the (between 510 years) group.

Generally, it is clear from the results that therenexperienced the employees are, the
more they choose the preentioned strategies, which could be chosen as a trend and
generalize to the population with higher experience. The more experienced the employees,
the more they see that studying customerabur to reduce portion sizes is important,
followed by the importance of using all parts of the food and giving workshops for the staff
as main strategies besides the others. Tables (49&50) summarise the inferential analysis part

of data that had a sididant difference upon some demographics.
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Table49 summary of the guest agreement on some reasons and strategies of FW depending

on the demographics of the participants

FW salary residency Type of food servic' Level d food service
Customer increase No No difference high-end restauran
causes with a difference agreements ar

salary highest among th:
increase reasons
Guests Food increase  Tourist No difference No difference

agreement | services with a

causes  salary

increase

Strategies increase Tourist No difference mid-end restauran
with a agreement highes
salary among the reasons
increase

Table 50 summary of the employees' agreement on some reasons and strategies of FW
depending on the demographics of the participants

Type of food Emp | oy e Levelof classification

service experience
Buffet No difference No difference  No difference
policies
Employees
agreement Food No difference No difference high-end restauran
services agreement is the highe
causes among the reason
strategies No difference Higher No difference
experience,
higher
agreement or
reasons
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The data collected previously needed to be verified by professionals with different roles in

CHAPTER 5: INTERVIEWS DATA COLLECTION

&ANALYSIS

5.1 Interviews — Data Analysis and Verification of Results

society to confirm the main results to summarize a plan for strategies to be implemented.

The

about awareness, causes for food waste in the hospitality sector of Dubai and prevention

guestions asked for them f dudadsguedion® n

strategies to lower the amounts of the problem. Besides, mtbgpectiveexpectations for

the situation. The interviews were from credible sourcet sis EEG, MOCCAE, DM,

DWTC, Goumbook, and two hotels company such as, Atlantis. The reliability of the

information is the most important to work as a base for future research. Some tables

Table 51 answers of the participants abothie size of the food waste problem in the
hospitality sector of Dubai

Qla
1

Question

Mr D

(Major hotel
Group)

Mr Kym
(Atlantis)

Ms Tatiana
(Goumbook)

Dr Essam

(DM)

Ms Amal
(MOCCAE)

What is the size of the FW problem in the hospitality sector in Dubai?
Higher than other global averages because of lifestyle and It

expectations

Food waste in hospitality is becoming more prominent.

FW in major hospitality companies is considerable as they are expec
give abundance and food gifts, but they prioritise reducithgaéause o
their sustainable policies and
|l ess as they dondét have to gi Ve
The size is significant and needs to be measured in all food services,
and minor, to come up wWita baseline. FW in shopping malls is huge
needs addressing.

Hospitality is one of the significant contributors to FW as Dubai is a to
hub, thus burdening the situation. Still, it is improving as they are conc

with sustainability and economics.
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6 Ms Habiba UAE ranks amongst the worl dos h

(EEG) of FW is directed to landfills. UAE and worldwide have alarming figt
that must be tackled. However, there are reasonable effatts 2o, suck
as the ANedma Initiativeo, UAE

7 Ms Maitha DWTC has food waste but much reduced in amounts than in previous

(DWTC) Dealing with FW is easier when it is reduced.

It is noticed from table (51) that all interviewees agreed that the food waste problem
is a prominent burden in Dubai, especially in the hospitality sector. It is a significant one as
Dubai is a tourist hub. Thus, it needs to be measured and managed.eHatey all
confirmed that UAE and Dubai aedlocatingconsiderable efforts to reduce this problem
through many differNadmaninitaitavieseducUbABsFO®
Al 6mperfect initiativeo. T hup wite theeiftdrnationals ar e 1
and | ocal agendas and targets about sust ai

environmental, social and economic sides.

This opinion is confirmed by the countryos |
average is 38%nnually is being wasted off the daily prepared food in UAE and reaches
around 60% during the Holy month of Ramaddoce2019) At the same time, it has one

of the highest per capita food waste per year globa®24 kg(Kohli 2021)
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Table52 answers of the participants about the knowledge of the food waste problem in the
hospitality setor of Dubai

Q1.b Question What is the awareness situation about the FW in the hospitality sector
in Dubai?
1 Mr D Major hotels have good awareness (coming from their sustai
(Major hotel practices, either their company origins or local)
Group) Smallerunbranded hotels have a lack of awareness /almost zero acti
2 Mr Kym Hotels are more aware of the impacts and costs of FW and sustain:
(Atlantis) and many pioneers are leading the awareness. People also are awar
trying to changeheir diets.
3 Ms. Tatiana Hospitality knowledge is good. Many efforts are made becaus
(Goumbook) sustainability and profit (reducing procurements and waste fees).
Generally, in smaller hotels, awareness is there, but the quantity of
is less as0 abundance is expected, and there is a lower budget to w
4 Dr Essam  The government there is awareness and reasonable efforts to imple
(DM) legislation like a fining system on waste per ton has started in 202
still needs to be added more minor food services levels. But challent
in food waste separation are still there.
Individuali awareness is growing, but the law of waste fining needs
applied to them. The youth have more awareness these days than th
about it.
5 Ms Amal Awareness is improving as we work on it through campaigns; C
(MOCCAE) Tourism is doing the same. At the same time, major private companie
Emaar and Majid AFuttaim have their own Corporate Soc
Responsibility (CSR) departments and doing lof initiatives.
6 Ms. Maitha In Dubai and globally, there is a big wake for the FW problem;
(DWTC) exhibitors now request reports about food waste management for
and the amounts of carbon emissions produced. The awareness
customers is raised aligning with the initiativeattamerged in the counti
|l i ke AThe one million meal so
Al Ni 6mao in Abu Dhabi and espec
People are more advertisitgghealthy style living rather than over wasti
food.
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It was generally noticed fromable (52) that the interviewees agreed that the
awareness in the hospitality sector is developing as many of them have their sustainable
practices mainly coming from the companyods
financial status and lower thiaiosts forms a big motivation for FW reduction; as Neff et al.

(n.d. as cited in Jones 2017) confirmed, saving money is the ultimate goal in businesses.

This awareness improvement is confirmed based on the efforts of MOCCAE,
Goumbook and EEG, where théy campaigns and workshops to improve awareness among
individuals and companies. Dr. Essam confirmed the governmental awareness to be
improving as well. However, policies still must be considered and mainly applied to smaller
food services and individualddr. Kym and Ms Maitha shared the same idea about the
i mportance of awareness in some peopleds hab
healthy lifestyle which contributes to less FW as portions are calculated &ulidard et
al. (2021)explained, may save up to 28% of vegetables in the hospitality sector where it is
the £cond most wasted type of food after cereals, globally. All interviewees confirmed that

a higher level of awareness is found in the youth and their passion for making a change

The intervieweesd opinion about wsMhhal l er h
says they donot have awareness and are doin
having it. Still, their level of luxury expectance is lower, so less waste is produced, not as in
five-star hotels, besides having less budget to waste. One oft¢éinéemees opinion was
excluded from the table as it is general about the initiatives and efforts of the UAE more than

the opinion on the awareness situation.
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Table53 answers of the participants about the causes of food waste from the customer side
in the hospitality sector of Dubai

Q2  Question What are the leading causes of FW in the hospitality sector from

customers?

1 Mr D Their habit of takingmore than they need, lack of consciousness
(Major hotel awareness, having various cuisines which make guests, especially tc
Group) try different plates, and last minute bookings or cancelling.

2 Mr Kym Awareness problem is the base; they get the nabgeout of the price the
(Atlantis) pay, love to see abundance, and take more than they can physica

tourist behaviour may show in buffets as they like to try as much, or p
cancel or change their minds.

3 Ms. Tatiana Cultural thoughts anelxpecting abundance, overdering, filling more thar
(Goumbook) you can, and no value of food because of a lack of awareness

4 Dr Essam  Hygienic problems include labour camps areas and lack of awareness

(DM) individuals.
5 Ms Amal People love to bspoiled and see a variety without limits.
(MOCCAE)

6 Ms Maitha  Arab cultural habits of generosity, competence to show social statu
(DWTC) overordering in weddings, especially before coti® , Cus
preference as catering service:

guest s b6 gedextamgmgance into@dantities and types.

It was noticed from table (53) that the top leading cause of food waste from customers from

the point view of the interviewees was the lack of awareness as it can be seen in their greed

to take more significant portions than theynconsume and try various cuisines; the second

was the love to see extravagance in amounts as this will satisfy them as they go to food
services seeking to fulfil their satisfaction. Following is the cultural habits they have, causing

them to be more germus in ordering and competing in additional ordering for food to show

their social status. Moreover, some other causes were mentioned in single opinions, such as
hygiene problems in some labour areas, as Dr Essam said. The hotel services managers, Mr
Dad Mr Kym, al so added that customerso6 cance

about the dishes is one of the reasons for food waste.
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Touristsdé behaviour i1 s affecting the incr
especially if they want to trglifferent cuisines in buffets or from menus. At the same time,
it causes the catering services to produce more waste as in DWTC; as they have to offer
meals suitable for all tourists worldwide with particular eating habits such as vegan,
Jewish...etc. Wamet al.(2017)also confirmed in their study about Chinese food services
that tourists mainly contriliad to food waste in their country. On the other hand, Mr Essam
disagreed with that, @eodwa st i ng behaviour depends on t he

habits, which do not change wherever they go.

One of the intervieweesd tmhespitaity causass gener
as she mentioned having a problem in mismanagement at various levels in the food supply
chain from production to processing, retailing and consumption. Thus, this one was excluded

from the tablebdbs answer s.
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Table 54 answers of the participants about the causes of the food waste from the food
services side in the hospitality sector of Dubai

Q3

of

Question

Mr D

(Major hotel
Group)

Mr Kym
(Atlantis)

Ms Tatiana
(Goumbook)

Dr Essam
(DM)

Ms Amal
(MOCCAE)
Ms Habiba
(EEG)

Ms Maitha
(DWTC)

What are the causes of the FW in the hospitality sector from food

services?

Thegenerosity of businesses to impress the guests, chefs decide on
according to previous trends, unavoidable waste from kitchens, forec
and planning is sometimes unpredictable, and improper maintenance
If chefs do not felethe responsibility, they cannot manage it well and
plan for actual trends of numbers.

Not giving extra food as staff meals and not measuring FW quantities
it hard to manage, and low awareness of the chefs about wast
sustainable practices.

Overproduction/ thinking about finance, wrong planning, lack
punishments and laws, lack of awareness (in refusing edible food ite
shape or colour)and fear of giving untouched food to Banks becaus
legal responsibility.

They give abundance to satisfy guests/ significant portions and are af
donate untouched food.

Purchase of excess food when not required, improper planning, ar
adhering to health arghfety policies can all lead to increased food was
DWTC6s main waste is from cater

finally, Ramadan Buffet (each type of food need8 Z2efills). Over

producing to stay safe from unpredictedniers (2630% more), as mor
significant amounts are easier to produce in efforts and equipment. F
tourist always increases FW as you have to offer different cuisines t

them; vegan, allergens, Jewishé

Overproduction and generosity of fogervices are agreed to be the top leading cause

food waste from food services by the

and Ms Maitha said that producing larger quantities is easier and more financially feasible

for food services in adddn to staying safe of unpredicted extra guests. Followed by wrong

planning from the chefs or the management of the services as they follow the previous trends

and not have strict policies for reservations. Four interviewees agreed that the awareness of
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the chefs was a significant problem. Suppose they do not feel the responsibility of reducing
waste, measuring it and managing it within their sustainable practices. In that case, the
problem will be out of their hands, and no actions can be effective byThencomplies

with the i mportance ofTafroglelto, wiMegsBGiTageg8 oAbcatl o
12.3 on Food Loss and Waste: 2021 Progress Report | Champion20PA.8

The governmental institutes of the interviewees mentioned another cause: some food
services fear donating untouched food to food charities and banks. This may be referred to
asnot adhering to health and safety policies, as Ms. Habiba from EEG menflitimetbod
recovery strategy is highly used in DWTC, as Ms Maitha confirmed. They communicate
with UAE Food Bank before events to prepare them for collecting the extra food and
distributing it to the needy, which helps enhance the scoralitions of the swety. Besides,
it helps lower waste costs for the company, as Dubai Municipality started the law in 2022 to
fine food services on waste per tavis. Tatiana expected that by forcing the new law,
companies would begin counting their extra expenses ancgsuggme alternatives and
strategies to reduce waste. Her opinion was confirmed by Mr. Kym, who said that this law
made them more conscious and pushed them to start using new technologies in their
restaurants, such as winnow, where they noticed arounded@étion in food waste in the
past four months and will be i mplementing it
dining room. In the meanwhile, it was studieddlymonau, Nghiem & Wang (2021hat
the idea, whi cdsyoutsh rcoaw d ende tthhoed ,6 pnauys thersb e used

to scare them of being fined for waste and will manage accordingly.

However, Mr Essam suggested this law be applied to smaller businesses and
individuals as well, as he seimt the big problem is from these services and sees that lack
of punishmerd is a major cause of FW from food services. Although their leftovers are extra
tens of meals, the number of them in the Emirate (thousands) is much larger than the hotel
numbers in it (a few hundred around 5fDubai In Figures2022) A comparison can be
estimated with the UK food waste generation, where hgetgrate 79,000 tonnes yearly,

while restaurants generate around 199,100 tonnes y€&p&n Access Governmeiitl8).
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Table 55 answers of the participants about what they can offer to minimise the lack of
awareness problem

Q8
1

Question
Mr D
(Major
hotel
Group)
Mr Kym
(Atlantis)
Ms.
Tatiana
(Goumbo
ok)

Dr Essam
(DM)

Ms Amal
(MOCC
AE)

Ms.
Habiba
(EEG)

Ms.
Maitha
(DWTC)

What do you do in your organisation/company to increase awareness?

We haveraining workshops and started a sustainability program recently

We are open to sharing our experience with others; we do workshops for
chefs specifically and talk about food waste awareness.

Recipeof Change campaign with lots of awareness downloadable matt
training with the chefs, servers and employees to let them understand |
communicate with guests to lower mistakes and guide on FW solutior
hotels. Schools and youth are involvedour campaigns, although they
more aware than adults.

We are increasing awareness through governmental social media, trend
or radio showséetc. Especially t

camps or companies, as tAwareness and hygiene levels are lower. Y
awareness and education in thairricula (with the support of the ministry
education)

Share tips and practices to increase awareness on social media,

campaigns, especially iRamadan, youth awareness campaigns and curt
(with the support of the ministr

purpose and encourages retailers to use local sources.

EEG has various workshops, seminars, and pupkaldng competitions ¢
national and international levels specifically designed for the st
community and beyond, aiming to arm young minds.

We further provide platformsthatcanbetatoa d e per t he ¢
in wanting to take a step foasd and contribute to the sustainability and w
being of society.

We do workshops for general waste but not specific to FW as there is <
specialised department for the problem. We do reports for food wast
carbon emissions for external exhibitors. We will help by using messag

menus to i ncame®rs. cust omer sob
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It was noticed in table (55), that all interviewees are offering workshops in their
companies or organisations. These workshops are mainly to enhance the awareness of the
wor kers (chef s, serverséetc.) dicant sharadfe t hei |
waste is generated in the kitchen and display areas. Governmental institutes confirmed using
their platforms to raise peopleds awareness
ANedma i Ms Tatismd, My Amal, Ms. Habiba and Bssam explained how the
work on their awareness is intense; in school campaigns, workshops and curriculum as they
are the future leaders in the long term, as was confirmed in much importance in the study of
Pinto et al.(2018 cited iAl-Obadi et al. 2022Wwhen they insisted on the significance of
educating people through awareness campaigns in all society parts; institutes, school, and
universities. This work on youth is also confirmed in the papeBaifj(et al. 2019)where
the youth form the majority of Saudi society. Thus, the efforts are focused on changing their
behaviour toward FW. While in a paper in the UAE done on university studeN&goyb
et al. (2022ronfirmed that most of therespondents (57%) agreed that young people waste
more food than older ones, showing the importandeafsing the work on this group of

age.

Social and environmental organisations like Goumbook and EEG offer educational
workshops and training for allgas of society. Combining awareness campaigns with
training, as the social institutes are doing, is the best practice to increase awareness, as more
than one is needed to do the job. This was confirmed by Quested(20X83. cited in

Alsuwaidi, Eid & Agag 2022)They suggestedusn g t he fcascade traini
they train a group of people in the most affecting positions who will train other people and

so forth.

Other interviewees expressed their interest in sharing their experience in food waste
reductiontoberolemotles . Ms Tati ana mentioned having th
implemented with the United Nations Environment Program (UNEP), which started its

second phase after households targeted HO.RE.CA (Hotels, restaurants, cafes). It offers free
downloadable matgls to change simple behaviours to reduce food waste. Ms Habiba added

having the ability to provide talema de pl at f orms upon entitieso
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Table56 answers of the participants about the prevention strategies to reduce food waste
in the hospitality sector of Dubai

Q4  Question What are the primary prevention strategies to reduce FW in the

hospitality sector?

1 Mr D The use oftechnological tools like winnow or others, menu enginee
(Major (choices and portion sizes), sourcing locally, planning for amounts
Group) introducing cut fruits, using messages to offer gifts until they order it, gi

workshops for the chefs to increase tleeuareness and the help of a wa

controller.
2 Mr Kym Menu engineering (choices number, menu size and upcycling for sa
(Atlantis) making speci al daysé meal s, us i

behaviour to check portion sizes, sourciocglly, encouraging preooking
and checking guestsd satisfacti
3 Ms. Tatiana Measuring and reporting using scales like winnow, using smaller p
(Goumbook) wr i ti ng messages and si gawareness an
encourage returning to buffets when needed, having variousarespot
sections in buffets, and giving training to chefs
4 Dr Essam  Measure guantities in Dubai and most wasted types, lowering food ¢
(DM) policies, building local intelyent systems like winnow, and governmer
ranking (scoring) systems.
5 Ms Amal Reduce portion sizes, reuse items (upcycle), servers encourage
(MOCCAE) leftover bags, give creative chefs the space to challenge and repurpo:
get involved in priate sector initiatives, lower food safety policies ¢
extend expiry dates, sourcing locally.
6 Ms. Habiba implementing intelligent strategies and technologies such as Wir
(EEG) Consumers and food services must monitor their purchased foao
production and consumption needs. Besides helping the governr
efforts to achieve the transition to a more circulewr®my in alignmen
wi t h t he UN 2030 Agenda and L
educational programmes that aim to educate and install sustainable pr
within all sectors of society; hospitality is one of them.
7 Ms. Maitha Some customers atewering their offering in their weddings (quarter

(DWTC) lamb/table, not as before one full lamb/table), reducing the numb
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guests, using simplified menus with fewer types and using individual
rather than buffets. We help quantify the needed amaiifit®d when the
customers are still determining. Buffebrkers mostly scoop for the peog
to keep food untouched and donate it to charities or as staff meals. [
of fers different types of me n u
gol dé et cngjhat the mumbenrof guests arriving at the weddin
similar to what was decided on.
people to sit together, and waiters ask if food is enough or need to adc
DWTC uses standp tables to keep customers umdortable in staying ¢
long time and wasting more food. We use international cuisines, not
to suit all tastes unless specified. We offer the foods and remove
simultaneously for all guests to save the quality and donate extras ir
condition.We use Food Waste Compactor to eliminate touched wast
protect the kitchen from insects, odours and bad appearance. We w
messages in the menus for customers.

All the interviewees confirmed in table (56), the importance of technology use as a
major prevention strategy to reduce food waste in food services. The main mentioned
technology was the Winnow smart scale system, which was proven to lower food waste in
major hotels, as mentioned in section 2.4. This technology is used mainly in key hotel
restaurants as it could be costly for smaller ones as it costs aroun@@IP$very month
depending on the mod@iills 2019). The main idea of its work is to measure the quantity
of wasted food and categorise it by type using a cameaadiol using cooking it in #
upcoming meals. Dr Essam confirmed this; he believed that measuring and knowing the
most wasted types is the first step to make change and reduce the prGbihem.
technologies, like, Food Waste Compactor systems, are used in some catering services in
UAE, like DWTC. This operates as a bdiitsystem to eliminate touched foods, and forbid
the generation of odours, insect invasion and lousy appearance. The second prevention
strategy agreed on by interviewees was the importance of reducing portionzaate $he
services and promoting individual sizes in catering services. This strategy was proven to
reduceabout 20% of food waste, as mentione@Ah-Obadi et al. 2022)

The majority of the interviewees agreed on the strategy of sourcing locally. This
strategy extends the shdife of food items as it skips the wasted days in importing,
transportation, getting certifications at
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life if contracted with local suppliers of foods, especially dairy and veggies. Reasonable
efforts from the Food Safety departments are trying to reduce strict safety policies on
imported food items and changing their expiration days within safe limits, as confirmed by
Ms Amal and Dr. Essam. Ms. Amal also mentioned that she had a meeting in Octbber wit
a Danish company that provides a kind of Microbe to extend the shelf life of dairy products,
as shelf life is the reason for 80% of waste from dairy items mentioned in a European study.
This is great to be considered as the most wasted item in UAErysfdads (36.8%) as
mentioned inEssam, Gill & Alders (2022)Ms Habiba added that in theif"$anel
discussion of 2022, they aimed primarily to address the effective upackhging to

eliminate food waste and support a more circular economy.

The three foodelated services managers, Mr D, Mr Kym and Ms Maitha, confirmed
the importance of using menu engineering, each with what suits their service. Mr D uses it
to control potion size and favoured choices of people. Mr Kym also uses it for the same
purpose besides upcycling some items like sauces to be used for different options in the
menu to reduce waste. His opinion was confirme®@kymus (2019andMartin-Rios et al.

(2018) who agreed that chefs could use menu cycles to usededtin other types of food
for the next round of meals with paying attention to future forecagtinge same time, Ms

Maitha mentioned having different menus to s

Three interviewees discussed the importance of raisingdiheation of the chefs by
offering them workshops and training to increase their skills and awareness to prevent
wasting food. This was aligned with the studyAaimir et al. (2018)n Pakistan antiVRAP

(n.d), whoconfirmed the importance of trainingetlstaff to reduce FW.

Three interviewees agreed that adding encouraging messages on menus, screens, and
bet ween buffet items 1 s an efficient prevent
This strategy was started to be used by Goumbook in soffedin Dubai. Another helpful
strategy in the buffets is being used widely in Hilton Hotels and other services is cooking
more live sections, which lowers the waste as onkg@mand is being cooked, keeping it
as fresh as possible and enhancing itdityu@s mentioned on the #%eptember, 2022 in
Atlantis Hotels which represents the International Day of Awareness of Food Loss and
Waste.
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Other strategies mentioned by some are like: not introducing cut fruits and using a
governmental ranking (scoringystem to encourage food services to enhance their business
to get higher scores and get higher trust from guests. Getting involved in private sector
initiatives as the private sector forms a high percentage of the companies and helping them
will cause adifference. A simple strategy in DWTC using stanelip tables so people will
only be comfortable staying a short time and waste less fdsdAmal in MOCCAE
discussed the idea of servers encouraging the use of leftover bags to reduce food waste.
Meaning hat they accept being told to get their food home. On the other hand, Mr. D did

not show interest in this advice; as according to him, it may increase container/paper waste.

Pirani &Arafat (2016) suggested that the main strategy for food wesstention is
to have better department communication and cooperation between the hotel/restaurant staff
and the guests in their study in Abu Dhabi. This was felt lacking in the major hotel company
interviewed, as planning for the number of guests depermds t he chef sd exper.i
than communicating with the reservation department daily. On the other hand, encouraging

booking in Atlantis was an implemented strategy to improve communications and planning.

Table57 answers of the participants about the possibility of removing or changing the buffet
service type

Q5  Question Could you consider removing the buffet food type? Or changing it? Or
do any changes in the Holy Month of Ramadan?

1 Mr D Not feasible to remove it as numbers in big hotels or resorts cannot t
(Major another type of restaurant, especially breakfast. Only we can reduce
hotel size and cook to peoplebs pers
Group) Ramadan and using messages

2 Mr Kym It is pretty challenging to remove the buffets, but instead, be more con:

(Atlantis) of portion sizes, having a preferable meal selection, arsbonh cooking
sections.

3 Dr Essam Impossible to eliminate and have no particular policy for &an; instead
(DM) reduce portion sizes in dishes and recover food.

4 Ms Amal Not eliminating, but better number estimation, using messages, elimir
(MOCCAE) unfavoured plates, and espot cooking.

5 Ms Maitha We try to promote individuasize foods and single shots, although 1
(DWTC) buffets are easier for caterers to do.
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All interviewees insisted in table (57) that it is impossible to eliminate btyfbet
restaurants while applying reduction strategies is the better alternative idea, suciiag red
portion/plate sizes, increasing live sections, using messages, removing unfavourable meals,
and promoting for individual sizes in catering services which are summarised in the previous
question. This refusal is referred to the type of luxury thabtligets give and guests are
waiting for. Besides, having buffets especially in breakfast time and Ramadan Month is
essential, as all the guests are expected to eat at the same time making it impossible to follow
up with the huge numbers of guests thabthor resort could get. The researcher suggested
alternative options for buffet service for the interviewees, such as weighted riéeandi
& Jovanovic(2019) confirmed the ease of this type as people can interact with food by
smelling it and paying for what is chosen, which meguce the leftover waste as they will
not overfill it with extras. However, no interest was felt to apply this type from the
interviewees as people have expectations of luxury level in Dubai that is hard to change in

the coming future, but preventionaegies are used as mentioned.

Two of the interviewees were not asked this question as they are
social/environmental organisations that do not have the capability of applying a law. Thus,

this question was not related to their work.
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Table 58 answers of the participants about the possibility of changing the food waste

problem
Q6  Question
1 Mr D
(Major hotel
Group)
2 Mr Kym
(Atlantis)

3 Ms. Tatiana
(Goumbook)

4 Dr Essam
(DM)

5 Ms Amal
(MOCCAE)

6 Ms. Habiba

(EEG)

7 Ms. Maitha
(DWTC)

Is the possibility of change related to forcing laws and legislation?
't doesndt need i tawafr et hod o conopdi

and losses.

Awareness is the best motive to change, but governmental laws ant
are the best support and leader of change.

Government policies are fundamental, but chahgppens gradually
Governments need to give suggestions and increase awareness. Ct
easy, but it requires the will and the budget.

Laws are needed, especially in the first point of wasting; punishment ¢
financial, in the rankingystem, or not participating in social events.
We do not need it; many countries have excellent sustainable pre
without governmental legislation or recently implemented. Rai
awareness is the most motivation, then segregatasie and checking th
capacity of food banks before reaching the regulatory stage.

Change is only achievable under collective efforts. At the same time
government is very active in implementing these policies and has act
noticeable progress, while EEG always supports them with educa
programmes and action campaigns.

Yes, governmental support is indeed needed, although awareness is
Both governmental support and technology use will help cwaage, suct

as the AFood Waste Compacter Sy

All interviewees confirmed the importance of the involvement of the government,

table (58). Their efforts are most needed to raise awareness, implement policies and suggest

prevention stratags. Especially the government of UAE is always a leader in new

technologies or in implementing measures to become the most sustainable city. Raising

awareness is confirmed by all interviewees as being the best and first motive to change.

However, half otthe interviewees confirmed that laws and legislations are fundamental. In

contrast

ot hers expressed that it mu s t

sustainable policies with the governmental legislation as supporttéeigrich (2022) a

waste specialist from the Beyond Food Waste initiative, commented on this topic by writing
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that, to implenent food waste legislation, it needs a long time to introduce the community
and business owners to the problem on how it will affect them, what and when it will happen.
This can be done by offering awareness campaigns from the governments aligned with
training for them on how to meet their new commitments. Before that, the country must
study how it will start separating its food waste before reaching landfills, how it will be
collected and what will happen to it to convince food services to commit tchdrge.

However, she confirmed that it needs a long time to make such a change.

Dr Essam confirmed the importance of being fined at the first spot of wasting; if it
di dndét start there, no one would care to
have different shapes; it could be financial, lowering governmental scoring lobiting
them from soci al eventso6 involvement. Ms

important thing to change is willing to make the change and having the budget for it.

Table59 answers of the participants about the pbgisy of building a framework for food
services to follow

Q7  Question Can we make a road map for all the food services to follow?

1 Mr D Not possible to put one policy for all, just a general framework, and
(Major hotel services adapt it ttheir outlets. Highly experienced chefs will refrain frc
Group) following detailed rules.

2 Mr Kym A bit challenging as each type differs, but it could start with a gel
(Atlantis) framework.

3 Ms. Tatiana A general universal outline is possibiih each food service type to ade
(Goumbook) to it.

4 Dr Essam  Yes, we can, only if we measure and make a baseline upon different 1
(DM) for food wast e, such as the typ

5 Ms Amal Yes, that is what we are doing, offeritigs on what is doable. And we a
(MOCCAE) cooperating with the private sector in a significant way.

6 Ms. Habiba A general framework is required to formulate strategies in alignment
(EEG) government policies. Still, it needs to be tailored to help addres:

challenges and discover the opportunities within food services.

7 Ms. Maitha We can force some policies by the municipality, such as fines on was
(DWTC) dealing with contractors to tak

wast e c ofonipicacatéringrs@rvices.
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Forcing a plan for all food services to follow to reduce their food waste was agreed
by all to be a bit challenging; the only thing that can be done and the governments are trying
to do is give a general framework and tips fdratvis doable for food services. Then, they
will tailor it to their needs as each service has challenges that qaamts-all may work
as agreed i(SDG Target 12.3 on Food Loss and Waste: 2021 Progress Report | Champions
12.3 2021 pnd in Courtauld Commitment 2025 Milestone Progress Report nrAdgeneral
framework and forecasting system was agreed on, as well, by 7&.1Pe surveyed

employees.

Generally, Dr Essam discussed the available food recovery strategies in Dubai, which
are X UAE Food Bank, 2Animal feed, and 3recycling. At the same time, touched food
from food services must all get to composting for safety benefit. Moreover, Ms Amal
confirmed the significant progress of the UAE Food Bank. She encouraged the work of the
Red Crescent, Retailers, the Private sector and community practices like in some
supermarketsMs. Maitha said that awareness of DWTGsidl in the early stages. Still,
efforts are focused on dealing with food waste, especially in donating to UAE Food Bank
and charities extra food and samples from the events such as Gulf Food. They will be dealing
with the composting company sodrheseeffortsenhance the sustainable image of the city,

help society and reduce food waste treatment fees.
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Summary Table
Table 60 summary of the opinions collected from the seven interviewees on the main

5.2
research questions
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CHAPTER 6: CONCLUSION

6.1 Concluded Results

6.1.1 Main results
This section summarizes the verified results about the main objectives of the research only.

Figure (42) from Section 4.3.1 shows that employees of the food services have better
awareness about food wasedated subjects than the public. This verifiesgpecific efforts

that are being done on them by the interviewed experts in their companies or organisations
mentioned in section 5.1, where they explained offering awareness campaigns and that

awareness level is improving.

120 Awaraness comparison
100

80

60

40

20

0 -
FW impacts readiness for change per capita FW institutes knowledge

Eguests ®employees

Figure 42 (section 4.3.1) awaress percentages comparison between guests and employees

The interviewees opinion came to verify t
three causes of food waste from customers in the hospitality sector in Dubai, table (24) in
section 4.3.2 which arlack of awareness, big portions and love to see abundance, and
generosity (culturasocial habits). The foetklated managers of the interviewees confirmed
that the touristsd behavior is a | eading cal
DM; which keep questions about its credibility.

The intervieweesd opinion came to verify
table (25) as well, where they also agreed on-pveduction and planning to be significant
contributors of food waste from food seres in Dubai. It is also similar to the results of the
study byPirani & Arafat (2016)about the hospitality sector in the Emirate of Abu Dhabi/

UAE done a few yeargya, as their leading cause was poor planning and forecasting as well.
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The opinion of the surveyed employees who agreed that Winnow technology is a
good prevention strategy, as food services are familiar with it has been verified by the
interviewees. Besgb verifying the importance of using smaller portions and plate sizes who
all the surveyed sample agreed on as being a top prevention strategy. Thresdiead
services managers, Mr D, Mr Kym and Ms Maitha, confirmed the importance of using menu
enginee i ng which was also one of the top chosen
table (26) in section 4.3.3. Moreover, three interviewees discussed the importance of raising
the education of the chefs by offering them workshops and training to sectiesir skills
and awareness to prevent wasting food. This was aligned with tthdspn strategy from
the employeesd point of view as well

The strategy of using encouraging messages was chosen by the surveyed guests as
one of the top prevention strgtes, besidegybtaining ar0% agreement when asked about
it in another specific question. This was verified by the opinion of the interviewees on top

prevention strategies.

Ms Amal in MOCCAE discussed the idea of servers encouraging the use of leftover
bags to reduce food waste. Her opinion verifies the top selected strategy by the surveyed
guests. On the contrary, Mr D did not interest in it; as according to him, it maagecr

container/paper waste.

It was confirmed in this study that the buffet type contributes to food waste from the
view of employees and guests. Besides, it was also confirmed by Papargyropoulou et al.
(2016) in their study that buffet restaurants generated more waste than others when they
quantified the FW generated by it, especially leftover waste. That was the reason for
verifying the possibility of removing it from the interviewees. To result in refusalias it
impossible to remove it especially in hotels and resorts which have hundreds ahsleep
guests that cannot be served all together in a short time especially in breakfast or in Ramadan
buffets without prepreparing for the meals. Moreover, buffets gtthe luxury standards
that people attended the food services to have.

Dr Essam, Ms Tatiana and Ms Maithads opi
aligned with the point view of the surveyed employees, where they all agreed that change is
possible. Athe same time, 55% of them confirmed that laws and regulations are needed for

this change to happen.
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This section is needed to summarize the study and come up with a plan (framework)
to be implemented by the food services, mainly based on the suggtatedies by the
interviewees. It includes the food waste prevention strategies that the interviewed experts
verified, and which were tested for acceptance by the surveyed participants, who will be

affected by applying them.

6.1.2 Literature review comparisdor strategies

Table 61 comparison between the investigated food waste prevention strategies and the
studied ones.

Prevention This paper’s strategies Literature review’s strategies

strategies/difference

1 Local Sources Endof-day sale

2 Encourage prdooking Kitchen planning and demand forecast

3 Governmental scoring Fruit to root

4 Upcycle food Better storage &handling

5 Monitor purchases On-demand cooking and at the last tir
possible

6 Lower  generosity ir Dealing with trustworthy suppliers

weddings

7 No cut fruits in buffets Options for sides and prepare on your O

8 More live buffet sections | Anthropomorphism to promote ug
foods

9 Less food safety policies | Labelling all items with the addition ¢

CO2 emissions numbers to make a cha

10 Simpler &various menus | Public events (Feeding the five thousar
11 Advice onamounts to orde Preordering of food better forecasting
12 Standup tablesstay less Pretasting of food

time
13 Attendance check No-refill policy acceptance
14 Food Waste Compactor | Active rating system / topated dishes

chosen

15 Pass around system -
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Table (61) shows the comparison between the literature review prevention strategies,
and the strategies investigated abouthis paper. It only shows the ones that were not
repeated in both areas, as others were eliminated. Most important additions that was not
mentioned in the read papers are the strategy of sourcing locally especially forbiamgmmutt
countries such as UAE drGCC, as around 90% of UAE food is imported which increase
the possibility of wasting food, besides using governmental scoring to encourage food
services and lowering food safety policies as they also add to the problem while safe
measures can still bekian with less policies. Simpler strategies for buffets such as more
live-buffet sections and not introducing cut fruits may help in reducing FW, besides catering
services strategies such as offering advice on amounts, enhance the importance of less
generogy in events, and attendance checking. On the other hand, some strategies from the
literature review is viewed as important to be added in UAE, especially the active rating
system for dishes in food services, {msting for few options of buffets, envinmental
labelling for food items and adding public events such as (feeding the five thousand) which
prepared 5000 meals from safe food waste and leftovers to promote for their use which could

also inspire other types of similar events.

6.1.3 The plan
Inalignmen wi th the world trend of ATarget, Meas

started with by food services with tailoring to what suits their service and problem size.
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(using smart scales as winnow or local version véwailable)

Quantifying food waste

5

(FW impacts, Food safety, FW reduction and recovery strategies)

Awareness workshops / training

¢

Communication between departments (reservations and chefs)
(strict reservatiomolicies: 24hrs confirmation, pay in advance, or points)

-~

Use of encouraging messages
(on screens, menus, or between displayed dishes)

Buffet

A la cart

Catering

Menu Engineering

More vegetarian options

Items upcycling

Portion/plate size control

Less cuisines variety

Simpler menus

——| Buffet live sections

Adding a policy to encourage sourcing locally
(starting with a reasonable percentage)

5

Food waste recovery

~5

~5

Untouched foodas
staff meal, or donations)

Touched foodas ]

composting)

3

3

Incentivese.g. governmental scoring)
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6.2 Study Conclusion
Food waste is an alarming, global problem that touches all sectors within all societies. As

easy as some people see it, as hard it is to eliminate its huge effects and the many factors that
contribute to it. Different than O#n environmental problems, food waste damages the three

pilars of sustainability; environmental, social and economic. The decomposition of the
organic substance into methane gas, high carbon footprint through the supply chain and the

loss of naturalresoare s such as | and and waterspreadd t o t
on the earth, especially global warming and water scarcity. It also contributes to social
inequality, where millions of people are hungry while wasting food is in billions of tons.

This wasted food also costs money to produce, transport, distribute and dispose of through
the whole supply chain, thus, affecting the
is one of these highly affected countries by this problem, as it has one ofhlestiper

capita number of food waste per year, 22@kohli 2021) and ranks second in wasting fresh

water globally from food waste by using arout&l43 ni per capitgSkaf et al. 2021 )while

it lacks the availability of enough fresh water resources. Efforts are started to control this
problem in the country, especially in the hospitality sector, which is a huge contributor to

FW, as the Emirate of Dubai ig@urist hub.

This research has been dedicated mainly to finding the roots of this problem. It
focused on finding the causes of food waste in the hospitality sector in the Emirate of Dubai,
aiming to reach a level of knowledge about the situation angyigest prevention strategies
to reduce it, as source reduction is the most preferred problem solution. It used a mixed
mode methodology to collect all the needed data. After surveying both the people attending
the food services (the guests, N=361) and#reices providers (the employees, N=91)), the
results showed that the main causes of FW from customers from the top affectakgnaye
big portions and seeing abundance in types and amounts, the lack of awareness, the cultural
habits shown in generosity overordering. While causes of FW from food services are
summarized mainly in their owg@roduction and wrong planning and forecasting for
numbers. Other factors were checked for their effect on food waste according to the opinion
of the (guests, empjers), to find that (45%, 47%) chose winter season, (93%, 71%) chose
weekend days, and (71%, 64%) chose buffet type. Results were checked by SPSS program
for a gener al trend with some demographics s
preferred 6od service) to show that guests with higher salary and going tehdjkervices

mai nly chose Afood presentationo as a major
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empl oyeesd demographics of (the type of
sewice's level of classification), to find out mainly that employees of the-éghservices
find Aimeal timed as being a cause of FW.

acceptance to implement them in the food services of Dubai.

The surveg 6 r e s u dllowed by earifging their answers and suggesting
prevention strategies by seven of the highbgitioned experts whose work is related to
food, environment or polieynaking. It was found that the main reasons contributing to food
wastecased by both customers and food servi

Pr e\

ces

Moreover, some interviewees saw that hygiene problems in some labour areas and

customersd cancelling their orders add to ttl

leading causes in the view of all, except Dr Essam from DM, as he sees wasting food depends

on the personds background.

The experts explained that the current hospitality sector size is huge and the

awareness levels to be there but still improving as takiegningful actions needs higher

levels of it. They agreed on the main food waste prevention strategy to be using smart scale

technology like Winnow Solutions in food service. The second prevention strategy was the

importance of reducing portion/plate sizeghe services and promoting individual sizes in

catering services. Followed by sourcing locally, using menu engineering to upcycle and

reduce FW, raising the chefsd educati on

and between buffet items andcenraging the use of leftover bags to reduce food waste. The

Us i

study used these strategies along with the accepted ones from the surveys to conclude up

with a base plan for food services to follow in order to reduce their food waste, summarised

in section GL.

The plan suggests multiple steps be followed to reduce food waste. Each step is

estimated to lower an approximate percentage of food waste but may be varied. It starts with

quantifying the food waste using the technology of Winnow or others. Winnowraasn

to save about 47% of FW in the first months (as in Fairmont and Atlantis Hotels) and may

reach higher savings over time as in Hilton (70)nnow n.d. a) The second and fourth

steps suggested offering workshops and spreading encouraging messages. fesgeste

tested in a university canteen in Portwugal,

which used only simple posters and messages to wake up the student consciousness. It

revealed a reduction of about 15% in the consumption index thatctideylated by
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quantifying the FW in the first 10 day&into et al. 2018)Department communications,
especidly between reservations and chefs, must be always updated so as to not allow the
chefs to estimate amounts built on previous trends. Menu engineering is verified by all types
of services providers in the interviews to be so important, it includes diffetretegies.

Using vegetarian options may reduge to 28% of vegetables in the hospitality sector,
(Coudard et al. 2021Reducing the plate size results in a 20% reduction of food wWAste,

Obadi et al. 2022)The strategy of sourcing locally will definitely reduce the food loss and
waste as it is estimated that 14% of food is lost between the harvestitgit and that is
locally (Globalagriculture2019) if imported more waste can be added up caused by the
missed days of expiration (especially for the dairy and fresh items) beside losing the quality
of them. Moreover, in the final suggested step of the plan, it suggests offering incentives for
the food srvice that committed to reduce its food waste. Incentives could be financial
discounts, taxes reduction, higher government scoring, involvement in social events. This
strategy was studied in a @bu-caneat) restaurant in a university in USA, to firlcht

when students were given a financial incentive of paying them 2 dollars, they reduced their
plate waste by around 22Matare, Wetzstein & Jovanovic 201@halak, AbouDaher &

Abiad (2018)found out in their study on 33 countries that suggest that using a verified
legislative framework, awareness campaigns and financial incentives will considerably
lowerfood waste by about 17.6, 21.3 and 14.3%; respectively. In general, it was studied by
Champions 12.3 that hotels are estimated to save $7 for every $1 they pay for reducing food

waste investmer(Lim 2019)

Some fod services fear donating untouched food to food charities and banks.
Awareness camps must encourage removing this idea and simplifying the ways to do it, as
recovering food waste is also important. Initiatives and organisations dealing with food
waste in LAE/Dubai are plenty; their work is mainly to raise awareness and recover food
waste (donations, composting, animal feeds). Some of these initiatives/ organisations are the
AN6bema Initiativeo, AfReci pe of Change Campali
Sustanabl e Touri sm, UNEP, UAE Food Bank, DMé e
initiatives are within their food services or retail stores. These extensive efforts must be
uni ted to apply the fATarget, Measure and Act

the community.

138



The surveyed sample and the studied papers confirmed that the buffet type as the
most contributing one to FW. Thus, a conceptual change of the operations of the services to
reduce food waste was refused by the interviewees. Two proposalpmesented to them,
using weighted buffets to lower leftover waste and mixed buffets (sides as buffets and main
dishes as cdemand). They explained their refusal by saying that no other option of services
can follow up with the huge numbers of guests iognm a short period of time especially
for breakfast in hotels or resorts, or in Ramadan Month, when the time is limited, besides,
the feeling of luxury that the buffets give is essential for guests satisfaction. However, the
possibility of longterm chage in the beliefs and policies of the individuals and country was
felt possible. A general framework was agreed on to be essential and beneficial to be
implemented in food services with tailoring to suit each one by their management. Applying
doable tipsand strategies will help reach the targeted, national and international goals for
the upcoming years, as the researcher felt good intentions and care from all the contacted

participants.

The research answered all its questions from the data collectedhisorveys and
interviews. This data could be the basis for further studies, each in testing exact awareness
levels or redoing it for other sectors such as retail and households, besides the importance of
quantifying the food waste in each industry, eggbc hospitality, to widespread the
knowledge about the causes and come up with a base plan to start implementing the needed
strategies to prevent food waste.

6.3 Study Recommendations

A

Part of the food servicesod e mptbnosyategiessinsampl e,
their outlets, were asked about theterest in using them; 70% of them extremely agreed

on that if they were explained to them. Thus, public or specific workshops are recommended

for such sectors tepread knowledge about preventingategies for food waste. Besides,

the food services that didn6ét use prevention
sizes, moreos pot cooking sectionséetc. must start
emphasised by all intervieweesnaey participants and literature to have the highest waste

among types. Options could include using weighted buffets and fatyly sharing, which

is proven to lower plate wastRavandi & Jovanovi@019)
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Emphasis on promoting the mentality change in the hospitality sector astrextt
the Aguest ascankinge,thbhaetviathers to act as
their environment and planet, as also mentionedabaso & Hewson (2018 his could
be done by simple strategies like using messages and graphics in-a#lated areas in the
service and not worrying about guestsd react
messages shaliblso focus on the idea of lowering the extreme generosity in ordering which
was one of the main causes of FW in the opinion of both samples. Moreover, the study
noticed that faults in planning and forecasting of number of guests are agreed on by food
sevi ces and guests beside understanding from
strict policies for reservations and prepar ¢
Thus, recommendations for a strict reservation system maybe through iognpactple to

confirm prior to the food preparations and also distributing messages in the food services.

The study confirmed that having special events like DSF and months such as
Ramadan besides weekend days leads to more food waste. It is highlgibkiidfiese
seasons are started with awareness campaigns through social media, videos on screens,
flyerséetc. to remind people to have respon
environmental impacts if they do it. Educationally, efforts to add feaste awareness in
the school 6s curriculum are outstanding, b u

education in universities and other grade levels as well are recommended.

Recommendations for governmental organisations concerned abous faddet y 0 s
strict policies and the possibility of lowering it and increasing shelf life expiry dates were
asked about and confirmed to be understudies and work. Moreover, aligning with the
suggestion of Dr Essam in DM to measure food waste in all food esiamd check the type
of most wasted items. The study suggests creating a governmental mobile/tablet application
for food services to seleport their waste and get daily data while offering them incentives
and assuring no legal liabilities. Creating thapplication and supporting more
comprehensive studies needs providing funds, but is a start for change. Moreover,
incentivizing the small food services to donate their extra food such as offering
transportation with nomihecobtofdanaisnsis movetthdro or f r

the cost of wasting for these services.

The study recommends applying a policy of forcing coffee shops which offer packaged
foods and have tens and hundreds of branches in Dubai to donate this food to charities or
140



labour @amps. As experienced by the researcher that these services have a strategy to throw
leftover foods in the bins regardless of being packaged, untouched foods that have been

saved in fridges and good conditions.

6.4 Limitations of the Research
The research hasfaw limitations, especially in collecting data at the two stages of it;

surveys and interviews. The number of people that received the survey was huge as the
efforts of distributing it were very high from the researcher and her family, friends, school,

uni ver sityeetc. but the responses were not i
calculated sample upon the population of Dubai, to be more representative, surveys about

these subjects must be inclusive to a larger sampledkiats a larger geographicaka

The survey was long compared to the time people can give for such things; it took
the people around ten (10) minutes at a minimum to answer it entirely, which may be one of
the reasons for others not to c¢abugyldeinge i1t a-c
their work. Besi des, the employees didnodot f.
researcher to go to their outlets one by one to fill out a survey from each at a time; this was
time-consuming as it took much time and effort to\dane them that it is only for research
purpose, yet not all were welcoming to do it. Thus, extra help for the researcher was needed
to expand the areas of study within a limited time. Besides, a big shopping mall refused to
allow the researchertosurveyh e f ood services, fearing tenan
the samples in a short time may not let the results be generalized, as opinions and behavior

may change over time.

As for the information, when surveying by hand, the researcher felt sonsgeran
to be explaining perfectly about food waste and strategies as their outlets almost have zero
waste which may not be accurate in some cases. Thus, some information may be misleading
to reality as employees feared blame or a lousy image. This is betasistudy uses a
crosssectional approach, which may cause results to be biased. This puts questions on the
idea of generalizing a trend upon the answers of the sample and may be limited to exploring
and investigating, not concluding results. The tdsasnple was the lowest among residents,
while there was a paper accusing them of being a cause of food waste. Thus, this could not

be accurately compared as their participation must be increased.

The language was a limitation in some types of-level restaurants as the

empl oyees didnot understand both offered | a
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employees by someone who understands the language was a better idea to reach all levels of
food services.

Interviewing policymakers was a challenge sdimees. Although they support the
research and the topic of food waste and are doing initiatives themselves, their time was
limited to give some of it to the researcher, unfortunately. The researcher expected to cover
ten as a minimum number of the Emiratefitical environmental/hospitality organisations,

but it turned out hard to achieve.

6.5 Future Research
As food waste studies differ by customersodo b

are recommended to take place in other parts of the confnthAE to cover the other six

Emirates, reach a counthlgvel awareness and suggest a framework that may allow food
services to follow. As mentioned previously, this is important to achieve the sustainable
vision of the country aligned with SDGs 12.3 ofuirag food waste by 2030 and SDGs 2 of
achieving zero hunger. Moreover, this study is recommended to include other aspects of
society, education, health, househol dséetc.
circular economic studies, as tlsittidy focused on one of the most contributing sectors to

FW:; the hospitality sector. Especially studies on food loss in ports, as there is a massive loss

in these areas, as was recommended for the researcher by one of the UAE Food Bank

employees.

Althoughthe study used mixed methodology to collect data and reachedekigh
positioned people, it can be categorised as theoreticapractical. However, future food
waste studies should be accompanied by quantitative, observational ones to quantify them.
Observing customers' behavioural attitudes could be more accurate than letting them select
choices in a survey to give ideal answers sometiiftegt will be aligned with the global
trend ATarget, Measure and Act 0gtearhoverksv er , tr
simultaneously with the food services' efforts to achieve the desired results and for longer

time from what was done to be sure of the results.

As emphasised in the interviews and surveys, the lack of awareness is the biggest
problem affectingfood waste and where most of the efforts in Dubai are targeted. It is
believed that more focus on awareness in the surveys is best practice in future studies, as it

is essential to measure the level of awareness of the community and find the wayssand area
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that are useful for spreading the information to reach everybody. Thus, awareness survey to
study the behavior of the people and testing it through psychological analysis is suggested.
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Appendices

Appendix 1 (Survey 1 (the guests))

B S RS T |

TS TS T T |

1. Whatage groupareyou impt Or KOF Ws ¢ T cK F B

less tharR0yrs
21-39yrs
40-59yrs

more than 60 yrs

2. What is the range of your salary per mont{?F T Onl pOnli KOF 4 bhF JOIOF)

less than 10,000 aed / ¢ J8
10,000 - 20,000 aed / ¢
20,000 - 40,000 aed / o

more than 40,000 aed / (= S

unemployed

3. Whatisyourgendet®l 3t HK F[ B

female /

" male/ _S3

4. Whatis your status in Dubai??®p ¢ T WAYM HK FB

~ UAE local resident / Slpk) skl sa

" foreignerresident/ 6 y Y B

tourist / gl
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5. Which type of food service doyou liketogotoh y tOF W fF Kk MKOF 3L1Ybh c¢c3lOF aF

r ala carterestauranforderfrom menu)/ethnicrestauranex. Indian,Chinese...et¢

' Buffetrestaurant i ya@ADBB

C coffeeshop/n n 4 B

. . . . e
canteen in university / Ugelalh —aads

6. Which level of restaurant do you mostly prefertogota®3 FOF 6 N1T'r FOF wB C> oH3IT
_WpfFK nyHF WfFkMKOF 3L1YbH

[~ high-end restaurants / Ufip actae
™ mid-end restaurants / Ups sie acllae

I low-end or popular restaurants / Uil aclaall

7. Answer with yes or no for the following statements MF 6/13 3 wy OfF 3 IOF 31 1 IOF
yes no

Do you know that food waste contributes to major environmental, econo

and sociaproblems such as natural resources loss, food insecurity, metr

gas emissions that contribute to global warminge T 6k F T afF
F XF N3xFm cCFMIMNKOF eBuF aFC/xFwm r -
_ppFOj IOF Em¥agysROFc TFEXK F I b ¢ 3 IOF

Knowing the problem is the start of the solution®j HOF wTt F 073 - —
| care about the environment / A30F 3 69K F X F

wey F F = =

I am willing to start a change if | get the knowledgeF MF Oy y & ~ —

wTONr OF nAdK 44dhc
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8. How much food do you waste when you eat in the restaurants of Dulsaf? 1" lOF eB 6 Db
_c3p WprFrBF 6KFIe ¢cT 3bYh FBC3K pCnbh

less than one third of the plate (< 1/3) / (aaall i e J8i

r
¢~ between one third to one half of the plate (1/3 - 1/2) / gaall caeal ) &I 0
¢~ more than half of the plate (> 1/2) / G~sall Caai (0 F S
" none/s5Y
9. How much amounts of food do you think is wasted daily (g) / yearly (kg?F CUB F B
_(6tDB) FTH3IDB / (61T) FYyBHT pOYAK FyBHT pCnTtT >
" less than 160 g / 59 kg / s S
 betweenl60- 3609/ 59133kg/ey 3
 between360-600g/ 133244kg/ey 3
¢~ more than 600 g /224 kg / (»x AS)
10. Do you know that UAE wastes around 224 kg yearly per person, which is one of
the top wasting nations per person®2 2b4c OFHc pCnb WCj 31 OF wy 32/ IOF
_bOYAK aFp Nrdi0 FpCk bmMCHF OxbF eB WCcFEM ckm _ |
- yes/ax
T no/Y

11. Did you ever hear ofiese institutes/apps? Whichoned mxk eB pF eK 33U e U
_Fn3B pF _ 9F 4y 3rstoF mMF dfr Tl Bér HOF

1- 2- o 4-
UAE < iy ’
FOOD Gblayi
BANK cl=hll e U
winnow o o

MINISTRY OF CLIMATE CHANGE
& ENVIRONMENT
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0 1 1 1 "1 1

yes#1
yes# 2
yes# 3
yes#4
yes,butnot surewhat

theydo

no

12. Which type of food service do you think is the most contributing to food wastig® C> WH X F B
_afFITIOF pCk ¢cT wrkfrple O¥bbF FnxF CUYs /b c3glOF

r ala carterestauranforderfrom menu)/ethnicrestauranex. Indian,Chinese...et¢
allall o il axlas

Buffetrestaurantii y @ A @B

coffeeshop/n n U B

university canteen / Ugelad) —aais

event catering / <olamlidl ekl ayads CHS 55

13. Which months do you think people waste more food in Dub&?3 1 lixF CUYs /b c¢ 3 IOF
_Cc29p ¢T FnyT afp/NNTOF eB CTIOr OF pFCKF

r June, July and August / oshecls sl sas s

[ September, October and November / _d 50 5 » S 5 el

[~ December, January and February / sl »85 s s seemso

[ March, April and May / sse s J2 s oople

a. Do you think food waste is related to better weather, so people tend to go out
more? bd3r lOF eB OMOPIFM EUFIOF elj 3?2 wlhr3bOs
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-

C

-

C



 yes/a

C no/Y

b. Do you think that food waste increases during the holy month of Ramadark?
Wpfr3r OF afrlleBp Onl bei> pFpOT arpNTOF pCk A4

- yes/pax

C no/Y

i. Isfood waste related to any other event or celebration? If yes, what is it?
_CK fFr17T o6n0x w3IFtbF UxXxFb FMF_ 0033 F dF 3 BHF

14. Which days of the week the food waste atits highesd?r 1T lOF p Ck Fny T aHblIT V
_oH3lB nAKY?

~ weekdays/ Monday - Thursday / (sl - (i1 / & sanl ol

¢ weekends/ Friday - Sunday / 2a¥! - ygesll / & sV yded WHO

15. To what extent do you agree that these reasons contribute to food waste? XTFH B Cc pF
_afFNTOF pCk ¢T WpFTIO4KK ppoé¢b UFRIDBBF UMK
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strongly . strongly/
disagred X(Iqu_s&grl__('ad neutral/ )e(lci]i;ee/ ag_reeX'Hﬁ
WAL s ® [>g)

[ donot I i ke
unexpected quality 4 c
wgThp af/Ilk

Big portions WOy 3 b

More variety of menu

choices | order more

foodd WpClNse W
CTOrOF pFfF g3

Generosity and wealth in
overordering/ a O bltO
.8 ATKOF ¢ T

Tourist behaviotry as
much available options /

pCLU 2XxbY rud
wcfFpar lOF d94FpF

Not declare about

religious allergies or

restricions/ e K At
Wwy3TCHKF pHY

Lack of awareness / wj ¢
wAbll r FOF 2 ¢k
Cheap prices of food /
wAy AU af AT K r r r r I

I dondét see
problem/ wAbIl B |

WOy 3 b r r r F I
Un-wanted food sides
like decoration items anc
vegetables/saucés

MHODr IOF Dy (

p HblT CIOF D Hof

. pF LIPOF ™
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16. Do you think that wasting food is related to gende23 1 FOF 2 B3bOJB af ITHOF p Ct

r Yes, females waste more / 2 jall jag5 eluill ans
" Yes, males waste more / el (53 )5S ax
C No/Y
17. To what extent do you agree that these reasons cause an increase in food waste by food

services (restaurants) /93 L eB afp /ITKOF pCk ¢T WpFTOWF nKF p
_afF/ITIOF Y4YrBC> Yfr Tl Hos

§trongly disagred neutral/ agree agre_g/ strongly
disagred XA F WE3XHB
LWEPXTF " Gl s XM B
Over-production/
6F 9 XbF I I I r -
Poor planning or
forecasting/ _ H r ™ r r ™
¢ 33 39 OF
Food presentation
and preparations T - - - -
Oy Uj bm |
laf NT OF
Unqualified
cooking skills/ stal
errors/ € 3 A
I WF nr At r r r r F
eyYAur 1O
Menuso6
choiced — r - - =
WpChngsr KO
afp nroOF w
Storage and
expiration
e T Gakes HOF I r r r r
FN3 XF
Wy c bl hOF
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18. How would you react if the waiter told you the food you ordered is enough for you? b
W PFb n3a3AA pmMIKF afp/1FTOF agF bpfF3F WO3¥3F FME

I appreciate him / Happy / s S50 81 /
no reaction / J=8 83 5 bl ¥
stop him and not listen / 44} aciul ¥ 5 43 )

not come again / ) e S Y

19. how would you react if the food service reduced the plate size as a food waste prevention
strategy? af ITHOF pCk eB Cj A wytybFO3hFb 6T CUYHIIOF ¢
I appreciate him / Happy / 1aess 058150 381/
~ ho reaction / J=8 83 el ¥

¢ notcome again / A 5 e S Y

20. how would you react if the restaurant displayed pictures of food waste social,
environmental, and economic bad impacts on screens or on paper 4871 T pp A Hbly B
OCF Al OFIOMFn9K afp /1ITOF pCntkO wgylNWOF wytpfr hallbFwM™
WOmMF T A0 wy Up H IOF
I appreciate him / Happy / 1aws oSl 50 8/
no reaction / J=8 83 5 kel V¥
not look at it /43!l kil Y

not come again / ) 86 S Y

21. Which strategies help in lowering food waste have you seen in restaurants of the Emirate
of Dubai? (select multiple) . ¢ 9p WpfFrBF O6KFIFB ¢cT FNn3TYp c9IOF &
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encouraging doggy bags/ take away bags / dshll L 331 gl (s

1

encouraging messages /menu design/ wr CfF YA SLUTY 6yr hb / wyytl b

1

better forecasting and planning / Juad) Jaskais g 43

1

using technology ex. winnow or smart scales / 483 ¢ ) sal) Jio L 5l 53 alasial

1

study customer behavior /portion sizes / 4ule leliy (acasll alaal juedl Juasll & sl 2 o

1

fruit to root/use all parts of food / =kl & 32 s al 2l

I

incentives for staff and guests / <agpall 5 (il sall 580

1

better storage and handling / skl cuall o5 5

better departments communication / w8 Gy sl Seal 5l

1

I didn'tsee /s ) &

1

I Other / )3

21. a Ifyou selectedOther,pleasespecify:

21.b To what extent do you agree that these strategies are effective to lower food waste in food
services? afF ITIOF 9B C> dYfFl HBoéB c¢cT afrp/ITKOF pQklOFeB 3y AYgIC
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Encouraging take
away bags / dogg

M3 Ybagby t
afr 1T IOF
bd3r1r AKO

Encouraging

messages/ menu

design 2CFf g
6yr hg OF »
wr ¢ 44O

Better forecasting

and planning /
QLUTUuF by
9fF yr bldO

Technology use
like using smart
scales, e.g.
winnow/ a F Ct
B WwWrT(
Wy bmOF

Study customer

behavior to know

portion sizes/
Qyr JTKOF L
Jbhj KOF a

Fruit to root/ use

of all parts of

food/ My r t
af Nr OF

strongly
disagree /

WX b

-

disagred neutral/
XHmMF dGj s
I I
r r
r r
I I

161

agree/
XH B

/ strongly
agree

WLCXH8



Incentives for

staff and guests/
ey YAur Al
PHy LIKOF m

Better handling
and storage/
afr /1l AKO0

22. Do you usually take food leftovers with you home® 23 r IOF nHOF W/AB af 1T KOF F

T yes/px

. no/Y

22.a Why do you take leftoverhomeb 931 A0 afF ITHOF FTF4?D M3Yh FMfFrT KO

| know the impacts of wasting food / skl j U < el

1

reasons of not throwing food / <l aiai 43y

1

religious

1

feeling of guilt / <l sl

1

because I like it / (sanas L3
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22.b what do you do with the leftover home® 93 1 KOfF 2 afF JITHOF FTF Y433 3NYbH FI

eatitasitis/ s LS4
give to other people /¢ A ake)

use it as another food meal (upcycle it) / (4xldiul ) 5 A0 slak dua S a2l

I dispose it / 4 gl

i TS T T B ]

other/J 3

22.b.i if you selected other, please specify:

23. What will motivate you to reduce food waste (select multiplep?Ck 3y A43 O WOYj 1 P
afr Nr KOk

[ incentives and cost offers / J s> 5 a5 e

messages on screens or menus / a3l 58l ¢ <ol e Jiba )l

1

design of beautiful doggy bags /a=kll L& thes bS) avaras’

1

less menu options / B ugid <alpha

1

smaller portions / smaller plate size / sl (aall aan / jpal pavas

1

higher prices for food dishes / a2kl (34 plasd & l5pl

m

workshops on food waste impacts/or on upcycling leftovers/ <l <l 48 J s dee (355

1

aladall Ly sxizalel ZAS e gl Hlalally

r waiter's advise on ingredients and sizes of ordered meals / b s iy Jall) ygesas

slladl g g sl

[ Other/ A
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Appendix 2 (Survey 2 (the employees))

1. What age group are you in?wyt Or JIFOF W3¢ T cCcK FB

less than 20 yrs / ¢ J8
21 -39 yrs/ &

40 - 59 yrs / o

DY N

more than 60 yrs / (» S|

2. How long are you working in the hospitality sector in Dubai® TfF y IKOF WUfF LY c¢T WAr
_C9p c¢T (6KFfFTITrKF)

less than 1 year /

o J8 between 1-5
yrs / 0= between 5

-10 yrs / &= more

5 IS B

than 10 yrs / &<
ns|

3. What is the type of food service you work in Dubaie 2p ¢ T FnyT 3rJlb c¢3KF |

r alacarterestauranforderfrom menu)/ethnicrestauranex. Indian,Chinese...et¢
Wglal) e allall s andas

Buffetrestaurantii y @ A @B

a la carte + buffet / ugiall (3o alhall 5 38 51 (10 & 5 andaa

coffeeshop/n n U B

canteen in university / Ugeladl 4 aais

catering service / <hbuslialy ekl ay 83 s

5 I TS T B |

3.a what is your food service level of classification? F n 2 3r 1b ¢ 3OF afp 1INKOF we C>
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" high-end, e.g. five stars / a 523 (e acllas Jiac ygil )l

©  mid-end restaurants / Upas e acllae

o
low-end e.g. popular restaurants / U actas

3.b Where is your food service locatedp n 9c ®fORbaf NTIOF wBC> WNUYb eTF

Independent building / J&iue i
¢ inside a mall/independent / (spas S e Ja1a / Jiiee
{~ inside amall /in a food court/ dada sy 4/ J s« Jala

" inside a hotel / i Jala

(" ina convention center/catering events / <Hamliall alakall 4y 883 e A /il jal gall S je

C Other / 3

3.b.i if you selected other, please specify:

3.c How is the food prepared for serving in your restaurapt?2o bir irfe ¢ T 6T CU3 A0 af NI

¢ fully prepared/ ready to serve / pa385ll Sals /o st e

" partly prepared/ half cooked or marinated / (s § &= st —aai /i o pasa

~ unprepared/ prepare from zero each time /3 < JS (& Jduall (30 st/ et
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4. About how much amount of food do you think is wasted in UAE per person daily (g)/
yearly (kg)? / (6%t) FyBHT Jbbl AKO WCj 3r IOF wy 20NKF YFp |

r less than 160 g /59 kg / ;= J8

" betweenl60- 360g/ 59-133kg/e y 3
(6tTDHB) FTH3D

9]

between360-600g/ 133-244kg/e y 9

more than 600 g /224 kg / ¢ AS)

5. Comment on the following statements withyesorsio:mY 6 /13 3 wy KOfF 9 HOF

yes/
6 1>
Do you know that the UAE wastes around 224kg of food per person ea
year, one of the highest numbers global® 2 4c lOF Hc p LR bHO6 !
_FYTHKFK afpUpuF nAKY eB HKM _ aFKF
Do you agree that prglanning food wastes mdte =

O bY WFATKF pCnTt afFNra0 X)Ir lOF

Do you know that food waste contributes to major environmental, socia

and economic problems such as resource loss, food inseanudty,

methane gas emissions that contribute to global wafiming
AFCUT 3Sxper st R MhsulybgFymd HOFy KQ bf | r HOF ~
EF33cbF ¢T 6kfFlbh c3OF agfFxyrOF C

. PP FOj IOF

| carefor theenvironmenf W ¢ § & f KO =

I am willing to do a change even if simple, starting with myself
clFY3? YCOFm wryr? _fFylY? HI nsc

6. Did you ever hear of these institutes/apps? WhichoneMk eB pF
_Fn3B pF _ 9F4Yy3rslOF mMF d9fFr T Bor OF

2-

BApr

winnow ===

& ENVIRONMENT
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b

93 U
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yes# 1

m

yes# 2

1

yes#3

1

yes#4

1

yes,butnot surewhat

1

theydo

m

no

7. Which type of food service do you think is the most contributing to food wasig2 C> WH X F B
_afF/ITIOF pCk ¢cT wrkfrple O¥bbF FnxF CUY3s /b c9lOF

r alacarterestauranforderfrom menu)/ethnicrestauranex. Indian,Chinese...et¢
llall o il axlas

" Buffetrestaurantii y @ A DB

" coffeeshop/n n 4B

" university canteen / Ugelall —aads

" event catering / <olusliall dlakall oy 883 US54

7.a to what extent do you agree that these buffet service policies affect increasing food wakbe?
_afFNFTlOF pCk eB CTOh umMk WYy THAWF dfF By H agY XTFHDb

strongly . /strongly
disagree | dls:gred nel/JtraI ag/ree XHFagree
bm 2 XH M Gj s XH ™| WE?
Adding extra 30% of food
for the wrong forecast
e Cj A®O0oayfT Al - - - - .
0AF BB 3 OF
Disposing of all food after
4 hours of displaying
I r r ™ ™

4 CN3 wr NAyF
KONAK Fnalym «
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Refilling the dishes before
fully consumed

FNnbbing BFE 33L
9B F blIOF 3

Having too many stations
and cooking many optiohs

OTHbM dY9FpfryeE
F'jrtOF eB C-
Food is refilled until 15 min
before closing /

2310 SwYylmf N1
®bIOBb F
Some types of food are
prepared onelay beforé
aHy 3 23234 OLu
6TCH3OF esB

8. Which months do you think people waste more food in Duba@?3 T 11 X F
FnyT

.¢c2p T

L e

a. Do you think that food waste increases during the holy month of Ramadan?
Wpr3r OF afrllBp Onl

~ yes/pxd

C no/Y

b. Is food waste related to any other event or celebratioB? b O B
4Fr 3 BF3B MF

_ 003 F

r r
r r
r r
r r

afr nr Ok

June, July and August / oshuels sdsis sais

March, April and May / sse s Ja 4 s ple
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December, January and February / 2l 8 5 i s saend

SFCcF

r I I
r r r
r r r
r I I

CtIOr fOF pFCkF

September, October and November / _d 50 5 » iS5 el

bl pFpOT

pY?D

CUs b

c 9 OF

arp/ITOF pCk A

afFp NrOF pCk A



- yes/pxd

" no/Y

c. Do you think food waste is related to better weather, so people tend to go out
more? bO3r IOF eB O6MOPIFM EUTFIOF eljg?2 wr3bhoe ¢

 yes/px

C no/Y

9. Which days of the week the food waste atits highesa?r 1T FOF p Ck Fny T AHbIT V
_oH3lB nAKY?

¢ weekdays/ Monday - Thursday / (sl - (V1 / & sl ol

¢ weekends/ Friday - Sunday / 22/ - ugesll / & oV et WHO

10. To what extent do you agree that these causes increase food waste in your restaudant:n HOF
_6blrnre ¢cT apNFTOF pCk eB CTOh wyfF 3alOF Wf ) DHuyF

strongly
disagree /

UWC2X b

/ strongly
XBagree
LUE)

disagred neutral agree/
XA mF / X B
dj B
overproduction/
OF9%bF T

r r r r I

Poor planning or

forecasting/
d3330FmM | = = = =

Food presentatior
in speci
preparations/

nr F
Jgfyr s wul F r n r

Cooking skills anc

staff errors/
WYy N L OF I r r r r

ey Y[OAHr HOF
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Low prices and
meal sé6 m
choices /
OF YAy IO r r r r r

dFpfrybPK

Cust omer

waste/ af T
eCF204t0 I - B - r

Expiration dates
and storage/ a C
_FNIXer
oyj RhIOF el I r F =

Meals depend on
time/ CKHB
w3 T HIOF r r ™ r r

10.a Do you see any other reasons for food waste in your restauran®n KO § B FpY 0Ob 31
Wr Nre c¢cT afr Ok

11. Comment on these statements withyesomno:mY 67133 3r T IOF u Mk ndK X4

yes/ no/
6 /1 x b
Do you have a policy of items first come first go depending on expiratior? dat
_ Wy c bl hOF b MY IKFRV b TepMRYH 9B Y ¢ 9 OF W - =
. .
Are all chefs respovnS|bIe for food cutting” ’ - -
afF/1ITHOF Ny Tryb eK eytOmél s WF nrl HOF
Is one person responsible for throwing the unqualified or damaged?fooc
WY MMys YHk ¢r OF Oy O wr TAuF cBp ek
™ I
I s there a monitoring system anc
heating system to prevent damaging the food
™ I

wr TAuUF CH9b W3rt0 g9br tOF 2 wgTCoHK

12. Why do you think customeKguests) leave food waste in their plates?bir TIOF a4Y CUY3g 1b
6nUFYAY ndK afp/IFTOF FTFUY? gHDBO3T (PHYLIOF)
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[~ they don't like the taste / axdall &y s0nn ¥
[ big portions / big plate size / aaall 8 uS Gbal /3 50S CHlwS
Imore varieties of food and menu choices - T order more / 2 alf O_9PES Ba e Al b

generosity and wealth in over ordering / <kl & A F L8 5 - ,S)

1

tourist behavior - try most options / <hlpball alhes < ja - i) &t sl

1

not declare about allergies/ religious restrictions / Ugfull 3 581l / gl e G123 G

1

lack of awareness / USuiialy o 5ll U

1 1

cheap prices of food / Warsp —ia®¥) plaul

13. Does your food service use a strategy to recover food waste (after being wasted)?

_(FKPCk CN?) afFpIVIOBbF 1182 aprpfiad P®kwyyty bF O3 HF

~ yes/pa

" no/Y

13.a Why not? Is there a barrier to not use a recovering stratelgy?j T X GCF K
_Yfryty pRCZFH@F CowKbF agmMp

lack of awareness of the problem / WS-dalls o= o Ul

1

financial issues and costs / <&l 5 yylall Liasl)

1

permission issuing / legal issues / U siall Jilsall / o) plaal

1

unidentified available methods / ugiall (3l 1 adl) axe

1

no enough storage / WS (12 )33 Upbue 2 5 Y

1

not interested to upcycle it/ il asiul saeY e e

-

Other / 3!

13.a.i If you selected others, please speclyk F B WIF I b HTpPpF _ O3 F
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13.a.ii How much are you interested to use these strategies if explainedtoMimd r 3k F 0o CB F B
W 6ncdl 6bh FMF d4dfytybhFO3BHBbF MMk aFCbgbhr?d

low-/ sia ) (Jul8

r interest

mid-/ Aeia¥) Jas sie

interest

[ high-/ syl e

interest

13.b What are these strategies to recover food waste (after it is wasted) that your restauraptrise?
Wr NTe ¢cT pCnrlOF af DBMRFam@ks BRK WpfF Kb wsChalr IOF

[~ food waste separation / composting / sbews (A by g3 / dladall Ligy Jad

1

waste upcycling / change to other use / s_a) <hlalasiu) I jusdl faadall LSy 5 5 80l
donation to charities and food banks / Ufxal) u sl Calmasll & 1l

1

discounts at late times of the day / plll (e 3_saliall <l g1 o8 e suasl)

1 1

give as staff's meals / (x8bs sall b sS _fnds

as animal feed / 4 s CelS s

1 1

Other / 3

1 D.i If you selectedthers, please specfyk B W3F 3 b HTpF _ O3F 9033 F F MF

14. Does your food service use any strategy to prevent food waste (before it happ@ns)?
_(wpCk 23U) afrpNrOrF pCk eB Cjb c3WF drytTybFO3T

172



- yes/a

T no/Y¥

14.a to what extent dgou agree with the efficiency of these strategies to lower food waste
beforeithappenst X MmCc 33U afFp/ITIOF pCk eB 3y AUsI A drytybFO:

strongly
disagree / g
W3 XH ™

b

/ strongly
X#Bagree
w3

disagred  neutral agree/
/ XHiB
Gj s

encouragingdoggy
bags/take awapagy
n 9Ky tFi 9 tO
FBNaFE e F
amrwe

encouraging
messages/merdesign
QLTY 6yr h
aFLIJH'}OF yg;r C‘t;r
Exact forecasting and
planning /
p FCKubIIO eyqyF - - I [
Workshops for staff to
improve their skills/
eyljslo eyy
6nTCH NylMus .

Study customer behavio
to knowportion sizes/

UFI3 U 3y
Jbhj A0 w? BHF 3
Use all parts of the food/
Fruit to root/

Fr3 afrl OF
9bdéb B Cc3IOF

173



incentives for staff and
guests to redudeod
waste /
-
RyRIN®Yy Y Micr A
g /JFIC 232y AUds

Better storage for food

items/afp 1T A0 3 — — = —
Using technology like

smart scales, ex.

Winnow/ aFCP3™hH

wy bmIOF eTC-:Fr u u u u

15. What can you offer and apply as a restaurant to motivate guests to lower their plate waste?
6nUFYAY ¢cT ap/IFTOF FTFY3 WOH 3ydAYbh n4AK PHY IO

incentives and cost offers on recent or next visit/ W=l s ugall <alph S 8 e g a9 e

1

messages on screens or menus / il g8l § S e g diall Jila )

1 ]

design of beautiful doggy bags /alakall Lad ylpes (oS avarar

1

less menu options / J8 ugid <lpbs

1

smaller portions / smaller plate size / sl Gaall aan / jral pavas

1

higher prices for food dishes / aakll (314 pasd & lasp)

1

weighted buffets / pay for chosen food / WM H @Sr HOR Jll pin) & siaall 3 sdl ollai ol asia)

r Mixed buffets/ starters buffet and on demand main dishes ¢ clhll s cOladl 78 ol Alai /lalidg 48 5
A jl) il A3l

[ Tdon't want to give motivations to lower food waste as it lowers my benefit/ =Uac) 2l
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16. Please commern the below statements and choose between yes or no, could Yo :K
ayY eblre 2k _ b MY 61373 wylOfF 3lOF 3r t OF

yes/
6 11 x

Tell the guests that the foo
more/ r

CTOFMORAINT » agF 4t1tTmM 60K PFD

Show the guests photos of the affected environment, people wi
mal nutritionéetc./ as food wa

FKOyOmM wtmMNbh _ HI? ey ?F hr IOF
aFp/1ITIOF pCk pfrlleB esB

Ask the customers to take home their leftovers when they finist
FnNnBFCP3Hb bI3rOF nlOF 6173 whbF —

Make them pay extra money as a fine for extra food Wwaste -
CTFYbF ap/ITKOF pCnilO wBFOMNb wy
Explain about ingredients, way of cooking and allergies that col
caused by the foad

Jbb1 OF Fn? WfF AT A4Y eblr T c9IOF

(V)

n3B

r r

Be involved in workshops that teach how to prevent food waste
aF ITIOF pCk W3B wyYyb 6HAN3 A0
Can we make a general forecasting system for all types of fooc
services? ( e.g. lownd or highend)

bFxr OF 3y3h ndK) _ wySCFMMOKOF [ ™
_(oHalr O WwWDP¥lkiTse 6 KFIs

no/ b

=

nAK

17. What do you think about the possibility of change to prevent food wastgy x F ble F ¢ T W1 Y

_afr/ITKOF pCk eB 233y dAUgsdA DOyyIllglOF

possible in short term / spadll (s 24l e iSas

" on long term but possible / GSae (S 5 o shll (sad) e S

tBossibIe only if there was governmentahs)_sal (= 58 5 Za sSa® e JaaT A 535 130 1ads A3Saa

laws and intervention

impossible / (Sas 2
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