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Abstract 

Food waste is considered to be a big problem worldwide. Different research projects have been 

done within this area in order to find ways that can help reduce this problem. This thesis 

addresses the problem of food waste in the supermarkets of Kosovo, by identifying the amounts 

of food waste in 3 supermarkets of this region. In addition, it explores the possibility of 

connection between supermarkets and charity organizations by using a developed prototype 

that corresponds to the field of web technologies. The prototype is implemented based on the 

feedback of supermarket workers. Interviews with open-ended questions were realized with 

supermarket workers and charity organization workers in order to identify the best medium that 

can be used to connect them. The prototype is realized using Wordpress, and evaluated first 

using the SUS questionnaire. Furthermore, it is also evaluated by performing usability test with 

supermarket and charity organization workers. The participants were asked to perform different 

tasks during the evaluation. The study shows that the use of the developed prototype reduces 

the amount of food waste in supermarkets. Furthermore, it successfully connects charity 

organizations with supermarkets. In addition, it provides a new way of controlling expiry dates 

of items resulting in reduction of waste inside supermarkets. 

 
Keywords: Food waste, supermarkets, charity organizations, technology, prototype, usability 

testing, user experience. 
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1 Introduction 

 
Enough food is produced to feed all of us, yet almost one billion people live in hunger (FAO, 

2017). In the other hand the current world population of 7.6 billion is expected to reach 9.8 

billion in 2050 (FAO, 2018). In order to feed this larger population, it requires changes in the 

way how food is produced, stored, processed, distributed and consumed (Eriksson & 

Spångberg, 2017). Different studies conducted by the Food and Agricultural Organization of 

the United Nations show that each year around 30% of food produced for consumption by 

humans globally is lost or wasted. These studies has shown that this inefficiency causes 

economic losses of around $940 billion/year, followed by environmental problems estimated 

at $700 billion/year.  

Food waste is mostly generated at the consumer level, in this way food retailers play a 

key controlling role between producers and consumers (Midgley, 2013). Furthermore, 

(Reynolds et al) suggests that retailers must rescue surplus food before it becomes food waste 

by donating it in charity food services. Supermarkets are also considered as source of food 

waste (Eriksson, 2012). There are different reasons why food waste is present in supermarkets. 

Within this study we analyze the food waste process in supermarkets of Kosovo. By identifying 

the amounts of waste, we proceed to explore the possibility of connection between 

supermarkets and charity organization, to donate and reduce the amounts of wasted food. 

 
1.1  Background 

 
According to (G, 2011) and (Gustavsson et al., 2011), approximately a third of the food 

produced in the world is wasted, corresponding to 1.3 billion tons of food waste every year. 

Food waste leads to loss of valuable resources, such as energy, water, land and labor and to 

unnecessary emissions of pollutants (Brancoli, et al. 2017). As a problem, it attracted the 

attention of researchers, media, politicians and different companies (Eriksson, M., 2015). 

Especially, food waste at supermarkets is one of the problems which was treated mostly. 

According to (Co-operativefood.co.uk, n.d.), supermarkets generate very little food waste from 

their stores and depots. For example, in 2013, only 1.3% of all food waste came from the main 

supermarkets. This small percentage is because there has been a lot of work on different 

processes on how to minimize the amount of food that is being wasted inside supermarkets. 

Supermarkets are considered good targets to investigate food waste and also implement 

measures for waste prevention (Scholz et al., 2015). 

Within this thesis, we did a general study about food waste on Kosovo’s supermarkets, 

to see where it stays in relation with the mentioned problem. The statistics conducted within 

this study show that there still is a need to address this problem. According to Eriksson, M. 

(2015), common reasons for food being wasted in supermarkets are expired shelf-life or visual 

defects that make food unsellable, low demand, short shelf-life, unsuitable packaging or storage 

conditions and inappropriate handle by staff and customers. Products are considered to be 

unsellable if they have passed their best-before or use-by date and they cannot stay longer in 

shelves for selling (Eriksson, M., 2015). Similar reasons cause food waste also in the 

supermarkets that are part of this study. 
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As explained, there are many different reasons that cause food waste, which make the 

food waste issue difficult to solve with one single solution; therefore, different problem-solving 

fields are addressed. Food loss is considered the total quantity of articles which were neither 

sold nor returned, due to different reasons such as apparent flaws, damaged packaging, 

expiration of best before date, breakage of goods and transfer to social services such as food 

banks or food distribution programs (Lebersorger & Schneider, 2014). He further explains that 

some of the waste prevention approaches that can be followed are avoiding returns, transfer of 

best practices, information and education of employees and customers as well as strengthening 

the donation to social services. 

The best first step is source reduction proposed by (Harig, 2016), which prevents the 

waste, leads to more efficient supply chains and more savings for companies. However, within 

this study we understood that we can’t apply always this method since there are some times 

during the year when there is the need to increase the purchase rate due to different celebrations 

such as New Year Eve and other traditional celebrations in Kosovo. It is also related with the 

fact that purchase rate should increase according to tourism increasing rates during summer. 

Similarly, a study from (Lebersorger & Schneider, 2014) shows that fruit & vegetables show 

the maximum food loss rates in the summer months between July and September, and their 

lowest food loss rates between January and March. The same thing is explained to happen also 

with the rates of dairy products.  

Another problem that is related with source reduction is the demand on freshness of the 

items that is required by the costumers. As discussed in a study by (Scherhaufer & Schneider, 

2011), the high amount of bread waste presented in their study, may be connected to the 

requests for freshness for a wide range of types of bread. This means that a frequent production 

is needed so that fresh items could be available throughout the day but at the same time it 

increases the chance of having loss on those items. 

Additionally, (Harig, 2016) explains another effective way to stop food waste that is 

creating food donation programs that allow retailers to take advantage of incentives like the 

food donation tax credit. Another example shown at the same study explains that a number of 

retailers are also taking advantage of anaerobic digesters in order to help generate energy to run 

distribution centers or sell the leftover products as fertilizers. Some other ways how food waste 

can be reduced are: reuse of wasted food as animal food, as food that could be given to people 

in need, as food used for industrial uses etc. This is also explained in The US Food Recovery 

Hierarchy presented in Figure 1. 
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Figure 1. The Food Recovery Hierarchy developed by the USEPA (2016)1 

 

The food recovery hierarchy divides the prevention stage into two sublevels where the 

more preferred sublevel is source reduction and the less preferred sublevel is 

landfill/incineration. However, feeding hungry people is less preferred than the source 

reduction. The studies that have been made recently are more focused on details of the main 

factors that cause food waste, the quantities that are being lost, and seeing how these quantities 

can be donated to charities so that the problem could be reduced (Gustavsson et al., 2011; 

Lebersorger & Schneider, 2014). Also, there has been a big effort on how to reuse the food that 

is still in good condition to use. Many items are thrown while being still in good conditions. It 

is just the “not-good” visual appearance that makes the costumer unwilling to buy it. This is 

also explained in a study from (Eriksson et al, 2012), showing that many of the wasted products 

have visible defects that make them difficult to sell in the stores, but they are still eatable. 

A big source of food waste at retailers seems to be also the un-willingness to sell, 

purchase, or consume suboptimal or imperfect foods (de Hooge et al., 2017).A solution for this 

is considered the donation to charities or local community organizations. For example, across 

the UK, unsold food that is still safe to eat is being donated to local community organizations 

(PLC, 2018). These are groups of people who go to the store and collect fresh fruit and 

vegetables which would previously have been wasted during the week and donate it to local 

community organizations. However, not all countries (including Kosovo), perform similar 

actions. According to (Lebersorger & Schneider, 2014) only 7% of the food loss is donated to 

social services, 38% of retail outlets do not donate any articles at all. 

Nowadays, food waste in some countries started being chased by the law. For example, 

France prohibited by law throwing food without donating it to charities (Feedback, 2014). It 

introduced a new law requiring supermarkets to donate unsold food to charity. It is explained 

that the process requires a lot of control before the food can be distributed.  

                                                      
1 https://furtherwithfood.org/resources/food-recovery-hierarchy/ 

 

https://furtherwithfood.org/resources/food-recovery-hierarchy/
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Feeding hungry people is also limited by the fact that food waste can only be donated 

to charity if it is food still fit for human consumption (Papargyropoulou et al., 2014). According 

to the Food Research Collaboration publication, a large-scale system of food donation could 

actually have negative health and social consequences for the groups of citizens who are 

intended to be helped (Grover, 2017). Therefore, it is really important to check carefully the 

amounts that are being donated, and the conditions on which these amounts are. This is also 

explained at (Feedback, 2014) where the distributed food should pass through a big control in 

order not to represent a risk for people that will reuse it. 

A study of food waste management practices in the UK grocery retail sector presents 

some other approaches on reducing food waste. Study shows that different interventions are 

necessary to educate consumers about the decisions on their food choice, increase food 

donations at store level by engaging more with local charities and better use of technology is 

considered helpful on minimization of food waste (Filimonau & Gherbin, 2017). One way of 

using technology for food waste problem includes the use of different applications developed 

for this purpose. 

The effort of creating applications to donate the collected food resulted in the 

development of some apps which are really useful and helped a lot of different groups of people. 

In the following there will be presented only some of them that work by donating the wasted 

food to charities. 

“Fareshare”2 is a web application that works by taking fresh in date and good to eat 

surplus from the food industry, which would otherwise go to waste. The working group of this 

project reaches 1,300 towns and cities through 20 regional centers. 6,273 of them include 

homeless hostels, children breakfast clubs, lunch clubs for older people, domestic violence 

refuges, and community cafés. Last year the group redistributed enough food for 28.6 million 

meals and managed 13.552 tons of food. 

“No Food Waste”3 intends to end food waste and hunger, where the workers work with 

their main goal to “Set the World Hunger Free”. They recover surplus food from different 

organizations with a bigger number of people, such as parties, weddings and donate the 

collected food to needy and hungry people. First, you have to call a phone number, who should 

come and take the excess food which is enough for a minimum of 50 people. If it is less than 

for 50 people, the food can be put at different collection points/facility center. 

“Food Cloud”4 works by taking food from stores that has food that is still in good 

condition but they cannot sell it for different reasons. These stores should upload a short 

description of the food using their scanners or the smart phone app. A local charity linked to 

the store through the platform receives a notification letting them know that the food is 

available for collection. The charity responds to accept the food and goes to collect it. 

 

 

 

 

 

 

 

 
 

2http://fareshare.org.uk/   
3https://www.nofoodwaste.in/  
4https://food.cloud/ 

http://fareshare.org.uk/
http://www.nofoodwaste.in/
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1.2 Motivation 

Within this project we worked with three supermarkets from which two are located in city of 

Peja (Interex 1 and Viva Fresh Store) and one in city of Prishtina (Interex 2). Workers at 

supermarkets explained that they face daily the problem of food waste, and it is one of the most 

addressed problems within the staff. They explain how they try to find ways that can help 

reduce the amount of food that is being wasted. Some of them include promotions of products, 

reposition of products for better sale, and reducing the amount of purchased items. However, 

the amount of wasted food is still considered big even after performing the mentioned actions. 

Living in a time when technology has affected almost every part of our lives and seeing the 

power of how it can ease our living process, the research in this area was done to find how it 

can help solve some of the above-mentioned problems. 

795 million people suffer from undernourishment (FAO et al., 2015).According to the 

(Documents.worldbank.org, 2017), the rate of unemployment in Kosovo was 57.7 percent in 

2015 among young people from 15 to 24 years old. Furthermore, the unemployment is greater

Figure 2. Screens of web applications developed to reduce food waste. 
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among young women, at 67.2 percent, compared with 54.2 percent among young men and 

youth (Terziu, 2015). While according to (Ask.rks-gov.net., 2017), the rate of unemployment 

in Kosovo is around 35.1%: urban 28.5%, rural 40.1%, male 32%, female 44.4%, youth (age: 

15-24 years old) 60.2%. A report about Kosovo human development shows that Kosovo has 

the highest poverty (30%) and unemployment rate (35%) in the Western Balkans. Kosovo has 

more than 43% unemployed, from who 34% are in poverty with less than 1.42 euro per day, 

and 18% in extreme poverty with less than 0.94 euro per day (Bakoyannis, 2005). There are 

also charity organizations operating in the country of Kosovo that take care of people in need, 

providing them with food, clothes and some other living essential things. 

The main motivation of this thesis is to reduce the amount of food being wasted in 

supermarkets and explore the possibilities for connecting supermarkets and charity 

organizations using media technology. 

 

1.3 Structure of the thesis 
 

In chapter one we present the background research that has been done in the field of food waste, 

so the problem could be understood in details, and the main factors that cause food loss are 

well identified. There were also identified and presented some of the most successful apps 

developed to reduce food waste problem. In chapter two we explain the methodology of the 

project. The methodology section presents the methods used for collecting and analyzing each 

data. We proceeded with a user survey to understand the food waste problem of the 

supermarkets that are part of the study. The survey gave us insights about the amount of food 

waste and general information about preventable steps that are taken to reduce this problem. 

Interviews were realized with managerial workers of 3 supermarkets in order to collect statistics 

about food waste for each of them. In this case, the statistics were collected for each of the 

following categories: food, liquids, fresh and fruit & vegetables. Once we had statistics of food 

waste, we proceeded with another round of interviews with participants selected from 

supermarkets and charity organizations. The main goal for these interviews was to find the best 

medium to connect supermarkets and charities in order to continuously donate the food that is 

in risk to be wasted. In chapter three we explain the prototype that is developed based on the 

collected data and results. We proceeded with prototype evaluation first using System Usability 

Scale (SUS) questionnaire, and then continued with usability testing of the prototype. Users 

evaluated the prototype by performing different tasks, which were analyzed using different 

metrics which are presented in details in the methodology section. The details about the 

evaluation are explained in chapter four. In chapter five we mention the limitations of the 

project followed with the future work. Finally, to conclude the work, in chapter six we 

presented the findings and revisited research questions. 
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1.4 Research questions 
 

The aim of this thesis is to explore the food waste problem in Kosovo’s supermarket, analyze 

the data collected and needs, and design a prototype that will be used to reduce the food waste 

problem. The research questions addressed in this project are: 

 
RQ1: Which media channels are best for connecting supermarkets and charity organizations 

in Kosovo? 

 
With the first research question, this study aims to identify the best way to connect 

supermarkets and charity organizations, to start delivering the food waste from supermarkets. 

Interviews are realized with two groups of stakeholders (supermarkets and charities), to collect 

information for their knowledge about technology and its use. 

 
RQ2: How can the use of technology help decrease the amount of food waste in supermarkets? 

 
With this question study investigates if using technology can help reducing food waste at 

supermarkets. In addition, it evaluates the prototype that is developed based on the analysis of 

collected data for RQ1, analyzes and presents its effect on the process of food waste.
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2 Methodology 

In this section we describe the methods used within the study. The guidelines from (Pew & 

Mavor, 2007) were followed during the whole working process. Data collection started with a 

user study for food waste problem. Then, interviews were conducted with managerial workers 

of the three supermarkets to collect detailed information for the food waste statistics. 

Additionally, other interviews were conducted with supermarket & charity organization 

workers to collect information that would define the prototype development. 

 Thematic content analysis and narrative analysis techniques were used to analyze and 

present the data collected from the interviews. After analyzing the interview results, a prototype 

was developed and evaluated twice. First, a SUS evaluation was performed to gain general 

perception on prototypes’ use. Then, a user evaluation was performed to analyze the 

effectiveness of the prototype. Two task lists were designed for two groups of the users 

(supermarket workers and charity organization workers). Metrics were used to measure users’ 

performance while testing the prototype. The think- aloud method was used during usability 

testing. Finally, the collected data was analyzed using Instant Data Analysis (IDA) technique, 

supported by Video Data Analysis (VDA). 

 

2.1 Data collection for food waste problem 
 

First, a Google form survey for understanding the food waste problem in Kosovo’s 

supermarkets was distributed to supermarket workers through email and Viber application. The 

user survey was used to identify in general the frequency of food waste in supermarkets, the 

approximate amount of wasted food and to identify some of the preventing actions used to 

reduce the food waste problem. It also aimed to find if the automatic control of expiry dates for 

products is preferable. There were 56 responses collected in total, from which 22 were females 

(39.3%), and 34 males (60.7%), aged from 21 to 63 years old, with an average age of 32.6, 

median of age 27.5 and a standard deviation of 11.19. The survey questions can be seen in 

Appendix 2. 

 

2.1.1 Analysis and results 

 
The majority of the responders stated to have amounts of food waste in their supermarket 

(89.3%), while only 10.7% stated that they don’t have the food waste problem in their 

supermarket, as seen in Figure 3. 
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Figure 3. Answers for food waste in supermarkets. 

 

As for the frequency of throwing away food that is wasted in supermarkets, results has 

shown that 50.9% of supermarkets threw away food every day, 19% of them threw food weekly 

and 15.8% monthly (See Figure 4). 
 

 

Based on the presented statistics we can see that there is a considerable amount of food 

waste happening in supermarkets. We proceeded with analysis on the next question of the 

survey aiming to identify the approximate amount of food that is wasted by month (see Figure 

5). Results has shown that most of the supermarkets throw away more than 500 pieces per 

month (33.92%), while 14.28% resulted to throw away more than 100 pieces by month. 25% 

of supermarkets has the amount of the wasted food between 100 and 500 pieces while 26.78% 

of them has less than 100 pieces of wasted food. 

Figure 4. Answers regarding the frequency of food waste in supermarkets. 
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Figure 5. Amounts of food waste in supermarkets by month. 

 

The category that has the biggest amounts of waste resulted to be Fruits & Vegetable 

category with 51.78% from the total waste. The second category leading on amounts of waste 

includes Meat & Dairy products with 30.35 % of total waste, leaving the last one category of 

Basic food with only 14.25%. The Liquids category remained with 0 selections of wasted 

products as seen in Figure 6. 
 

 

29 out of 56 respondents (51.78%) stated that they don’t take actions on preventing the 

food waste problem, while 27 others (48.2%) mentioned some preventing measures that they 

take to reduce the food waste problem. Some of these preventing actions are presented in Table 

1: 

 
“Workers have to check every day for products expiry date and bring in front the items that have the 

expiry date closer.” 

“1.sales, 2.action, 3.giveaway” 

“Stock control”; “Buying less weekly” 

“We try to find a solution but it is a problem since fresh fruits and vegetable is hard to keep fresh” 

“We try to keep lower stocks in order to have less amount of food that is wasted.” 

“We try to sell cheaper products that are close to expire and expose them in better positions” 

Figure 6. Information for categories of products that are most wasted. 
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“We set workers to control everyday the items for their expiry date, by checking shelves manually.” 

“We control the items physically and remove the items that are not in good conditions for selling” 

“Fruits and vegetables are checked daily if they are decayed.” 

“We buy less and sell cheaper in risked cases.” 

 

Table 1. Summary of answers on actions taken by supermarkets to reduce food waste. 

 

The results show that majority of the workers has no specific control on items. The 

control that is performed includes manual check of the products; a procedure that is performed 

daily by workers. The statistics let us know that even that this procedure is executed in 

supermarkets, again there is a lot of food waste present in supermarkets. Having a huge number 

of products labeled with their due date, makes difficult the process of controlling. By checking 

the products manually, there is a big chance on passing some items without controlling, or 

forgetting some of them without controlling due to other working actions needed to be 

completed throughout the day. 

Finally, participants were asked about the opinion of having automatic control of expiry 

dates, which responses gave us have insights about including this feature on the developed 

prototype. 89.29 % of respondents gave positive answers for this question as seen in Figure 7, 

while only 8.92 % didn’t think that this option would help. 1 participant didn’t answer at this 

question. 

 

 

 

Based on the conducted survey, the following information is collected: 

 
 There is a lot of food waste happening in supermarkets that are part of the study. 

 Fruit & vegetables is the leading category on food waste. 

 Even that some preventing measures are taken to stop food waste problem, the 

problem keeps repeating. 

 An automatic control of expiry dates is considered helpful on addressing the problem. 

 

Figure 7. Answers for having automatic check of expiry dates. 
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2.2 Data collection for food waste statistics 
 

After analyzing the data collected from the survey, we needed to analyze in deeper details the 

food waste problem on the three supermarkets that are part of the study. Therefore we needed 

to realize interviews with the staff of supermarkets, in order to collect the exact amounts of 

food waste for each supermarket. Interviews were realized with the main intention to collect 

the food waste statistics from them. We used interviews as data collection tool that belongs to 

qualitative research. The interviews were held with the store managers of each supermarket, 

who are considered as the most adequate persons for giving the needed data. As explained at 

(Filimonau & Gherbin, 2017), the managerial workers are the people who possess first-hand 

knowledge on food waste as they face the issue on the ground. 

The supermarkets being part of the study are: 

 

 INTEREX 1 - located in Peja. 

 INTEREX 2 - located in Prishtina. 

 VIVA FRESH STORE - located in Peja. 

 

The sectors were separated as in the following: 

 Food Sector (including basic food items such as salt, sugar, bread etc). 

 Liquids Sector (including all types of alcoholic and non-alcoholic drinks). 

 Fresh Sector (including meat & dairy products). 

 
The interviews were simple, starting with some demographic questions, without going in 

details. The main questions were about the amount of items that a supermarket throws away 

and the procedure of controlling items at supermarket. The first requests were to have statistical 

data extracted directly from the supermarkets system, like reports, but not all of the 

supermarkets had permission to give such information. Then, the interviews became a solution 

as data collection tool. 

 The data that were collected present the amount of the food that is wasted by month from 

three supermarkets. Since the main goal of the collected data was to have the amount of food 

waste, we used Excel charts to represent numerical data for better understanding and to see 

which of all categories made the biggest amount of waste. The main goal of gathering these 

statistics was to have the exact amount of the food wasted in three supermarkets from Kosovo 

and to have them as a sample for comparing later; after the supermarkets would use the 

developed prototype designed with the main intention to reduce food waste. 

 

2.2.1 Analysis and results 
 

We conducted interviews with only one worker from each supermarket, aiming to understand 

the exact procedure of controlling items in the supermarkets, and finding the exact amounts of 

the wasted food from each category. The workers that were interviewed were part of the 

administrative staff of the supermarkets, and were authorized from their store directors to give 

the needed information for this study. The interviews were held on the supermarkets’ offices 

buildings. Each interview lasted for approximately 20 to 30minutes. Participants were ensured 

that they would remain anonymous. Interviews were very simple, consisting from three open-

ended questions as presented in the following: 
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1. Could you please explain the procedure that you follow to control items in your 

supermarket? 

2. What is the exact amount of monthly food waste only for items that pass their due 

date? 

3. Could you please explain the procedure that you follow for treating wasted food? 

 
Recorded waste 

 
During the interviews with supermarket workers, we saw that the procedure of controlling 

items has some slight changes between each supermarket, but in general all of the supermarkets 

performed the same procedure. They explained that the routine of controlling items started 

every morning, where first the products that could not be sold anymore were sorted out of 

shelves. A product cannot longer stay in shelves for sale, when it passes its due date, when it is 

damaged by workers during their working routine, when it is damaged by customers or for any 

other similar reason.  

Fruits and vegetables are excluded from this method of sorting since they don’t have a 

due date label, and the sorting for these products is based on their visual appearance. For 

example if a product is damaged in that scale that we wouldn’t buy for ourselves, the product 

is sorted out of shelves and processed further to be thrown away. Other items including meat, 

dairy products and cheese are sent at the reception where a specific worker is responsible to 

discard the amount of food being sorted by workers. Items that have reclamation by customers 

for their poor quality are reimbursed by suppliers. They are kept in the warehouse until the 

moment that the supplier comes to bring the next order of the supermarket, and then he returns 

those items at the same time. If the waste is charged to supermarket, the supermarket worker 

scans the barcode followed with the total amount of that particular item, and removes that 

quantity from the system. All items are placed in empty boxes and when whole procedure ends, 

the responsible person followed by supermarkets security puts the products in the back 

container, which is later treated by dispose organizations of the city. The amount of waste is 

recorded on the system which is deducted from the existing stock that is registered in 

supermarket system’s database. 

 

Unrecorded waste 
 

From interviews with the staff, we understood that the amount of wasted fruit and vegetables 

was not registered in the system. The main reason is that the sector of fruit and vegetables in 

the supermarkets being part of this study, works separately from the company and does not 

store the quantities in supermarkets database. 

 The workers explained that the section of fruits and vegetables is not owned by the 

company. Instead, a local producer takes a certain surface of the supermarket as a rent place. 

At this case the local producer works as the main supplier of the supermarket who has the 

complete responsibility of supply, sale and the waste of the goods. The main request from the 

supermarket is that the fruits and vegetables being sold, needs to be fresh and present at the 

supermarket all the time, something that if managed from the supermarket might be challenging 

due to the high demands of the freshness and supplying. 
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On the other side, local producers of fruits and vegetables have better knowledge on 

managing these categories of products, including producing rate, selling rate, wasting rate and 

conditions on which the products can be kept safe. A prior contract is signed between the two 

pairs, usually lasting for a year of couple of years (with a possibility to stop the agreement in 

case of misunderstandings). The supermarket can set a monthly rent payment for the supplier, 

or agree to take a percentage from each sale that is done in the supermarket. These and other 

conditions are defined and included in the contract between the two pairs, which is signed 

before the cooperation starts.  

At these cases of recording, a control measurement of the waste is performed. This 

method was also used as data collection methods for household waste surveillance (Jörissen, 

Priefer & Bräutigam, 2015), arguing that the waste was not allowed to enter the waste container 

before being recorded. The data collection was performed after the staff of fruit and vegetables 

sector sent the amount of food to the back of supermarket’s warehouse, where then they could 

be put at the trash containers. In the other cases they threw the quantity directly at the dispose 

container, while during this research project the workers let the quantities at the warehouse 

where we proceeded with the measure and classification of the amounts. All fruit and 

vegetables were put in boxes, which were classified and measured to check the accurate masses. 

By doing this, we collected the statistics for wasted amounts fruits & vegetables. 

 

 

Waste of fruit & vegetables 
 

In this section we will present the collected data from the interviews. They include the exact 

amount of wasted food during March 2018 for the following categories: Fruit & Vegetables, 

Food items, Liquids and Fresh. In Table 2, we present the amount of waste for fruit & 

vegetables for three supermarkets for one month (March 2018). 

 

Name Quantity (kg) 

Potatoes 477.2 

Apples 387.7 

Onions 324 

Cucumber 226.2 

Tomatoes 197.5 

Tangerines 155.7 

Orange 127.5 

Carrots 99.2 

Spinach 89.7 

Japan apples 52.2 

Parsley 29.4 

 
Table 2. Fruits and Vegetables thrown at three supermarkets during March 2018. 

 

We presented the top eleven items that were thrown during this month, since there were 

also many items that were thrown away but due to the time constrains we couldn’t measure 

items that had very light weighting amounts. We can see that there is an amount of around 2 

tons of waste only by fruit & vegetables category (2166.3 kg), even that the workers stated that 



21 
 

this amount increases during summer when temperatures get higher. During this season, the 

items lose their normal condition faster, resulting on bigger amount of waste. Workers also 

explained that until the time when the study started, they didn’t donate any amount from the 

amounts of wasted food to charity organizations or people in need, even if the food was still in 

good condition to use. 

 

 
 

Figure 8. Percentage of waste by categories of fruits & vegetables. 

 

As seen in Figure 8, the most wasted category resulted to be “potatoes”, followed by 

apples, onions and cucumbers, leaving behind other categories as seen above. 

 
Food wasted because of the expiry date 

 
According to (Errikson, 2012), three systematic causes or risk factors are (1) short shelf-life, 

(2) low turnover and (3) large minimum order size. Shelf-life was defined as the time between 

the production (or packing) date and the best-before date (Moller et al., 2016). Analysis of 

causes and risk factors for food waste in supermarkets is very important in order to identify 

reasons of waste and reduce these reasons by taking different preventing measures. However, 

the intention of this thesis is not to analyze causes and risk factors, but to address one of the 

reasons causing food waste that is the “expiry date”. Therefore, we proceed with collecting 

statistics of food that is wasted only because of passing their expiry date. 

In the following we present the food waste statistics collected from interviews, for three 

supermarkets (Table 3, Supermarket 1), (Table 4, Supermarket 2), (Table 5, Supermarket 3). 

 

INTEREX PEJA 

Category Amount (pcs) 

FOOD 684 

LIQUIDS 95 

FRESH 653.25 kg 

Table 3. Amount of wasted food because of their expiry date for Supermarket 1 (March 2018). 
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INTEREX PRISHTINA 

Category Amount (pcs) 

FOOD 704 

LIQUIDS 193 

FRESH 897.1 kg 

Table 4. Amount of wasted food because of their expiry date for Supermarket 2 (March 2018). 

 

VIVA FRESH STORE PEJA 

 

 

 
 

 

Table 5. Amount of wasted food because of their expiry date for Supermarket 3 (March 2018). 

 

In Figure 9 we can see a summary of all wasted food amounts during March 2018 for 

three supermarkets mentioned above. “Fruits & vegetables” together with “Fresh” category that 

includes meat & dairy products are the leading categories, making the biggest amount of waste, 

together with more than four thousand pieces per month. Similar results were found in the study 

from (Lebersorger & Schneider, 2014), where the statistics for food lost consisted of fruit & 

vegetables making the 53% of the total monetary value of food loss, dairy products for 22% 

and bread & pastry for 25%. 

The next category that has a big role on this amount of waste is the “Food” category with 

around two thousand pieces of waste per month. Even that during user survey, participants 

never mentioned to throw away amounts from Liquids category, here we have different results. 

Having in consideration that the amount is much smaller than the other categories, however 

study shows that there is also approximately half tone of liquid items thrown monthly from 3 

supermarkets. 

 

 
Figure 9. Amount of waste for all categories during March 2018. 

 

 

Category Amount (pcs) 

FOOD 598 

LIQUIDS 127 

FRESH 492.7 kg 
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2.3 Data collection 
 

The guidelines from (Chwalow et al., 1989) were used to select the data collection methods 

used within the study. To address the research question about finding the best medium that 

would connect the supermarkets with charities, a qualitative study was conducted using 

interviews as data collection tool from 20 participants. The main intention for this data 

collection procedure was to contribute for the following research question: 

 
RQ1: Which media channels are the best for establishing a communication between 

supermarkets and charity organizations in Kosovo? 

 

The interviews were held with participants selected from supermarkets and charity 

organizations that were part of the study. The interview consisted of 14 questions, designed 

with the main intention of finding the knowledge of participants about computers, mobiles and 

web & mobile applications in general. We carried out 20 interviews in total, from which five 

were held with the administrative staff of the Interex Peja supermarket, 5 from administrative 

staff of the Interex Prishtina supermarket, five from administrative staff of Viva Fresh Store 

supermarket and the other five were carried out with the staff of charity organization “Qendra 

për jetë të pavarur” (original name), which translated in English is "Center for independent life" 

- the organization who collaborated during this study.  

The interviews were done in person in the offices of each interviewee. Each interview 

started with a clear introduction of the project in order to inform the participants about the 

purpose of the questionnaire and briefly explaining how the collected data will be used. They 

were also assured that their data would remain confidential. One interview lasted for 

approximately 15 minutes and its main intention was to see the staff’s knowledge about web 

and mobile applications, social sites and find the reasons why they used computers and mobile 

devices the most. We had in total 20 participants who responded to 14 open ended questions, 

meaning that we had in total 280 answers that needed to be analyzed. Although the open-ended 

questions take longer time to analyze, we wanted to gather as much information as possible 

from the participants. Therefore the respondents could give responses in their own words. 

 
 

 2.3.1 Questionnaire design 

 
The guidelines from (Giesen et al., 2012) were followed to design the questionnaire. The 

questions were designed based on the selected key dimensions for identifying the participants’ 

knowledge about computers & mobiles, social media and web and mobile applications. The 

questionnaire consisted of three key dimensions that are presented in the Table 6: 

 
Dimension Questions targeting the dimension 

 

COMPUTER & MOBILE 
1. Do you use a computer at your working 

place? 
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 2. If yes, for what reasons do you use it most? 

3. Do you use a mobile phone? 

4. If yes, for what reasons do you use it most? 

 

 

SOCIAL MEDIAS 

 
1. Do you know what Social Medias are? 

2. Do you have any Social Media account? 

3. If yes, which ones do you use the most? 

4. For what reasons do you use it the most? 

 

 
WEB/MOBILE 

APPLICATIONS 

1. Do you know what web applications and 

mobile applications are? 

2. If yes, mention some of them that you use 

more. 

3. Do you prefer using more a web or a 

mobile? Explain shortly why. 
 

Table 6. Questionnaire dimensions and questions. 

 

First questions of the interview were more about demographic data, asking the 

participants about their age, their working position and the period of working for the current 

company. Their age can show us how much they may use a computer or mobile phones (young 

staff tends to use the technology more while the old staff uses it less); ( Olson et al., 2011) and 

(Berner et al., 2014). Their working position and working period let us know about the 

privileges that the staff has inside the company. In this way we will also define who the main 

users of the developed prototype will be. 

The full list of questions is presented below: 

 
1. How old are you? 

2. What is your position at the company where you work? 

3. How long have you been working here? 

4. Do you use a computer at your working place? 

5. If yes, for what reasons do you use it most? 

6. Do you use a mobile phone? 

7. If yes, for what reasons do you use it most? 

8. Do you know what Social Medias are? 

9. Do you have any Social Media account? 

10. If yes, which ones do you use the most? 

11. For what reasons do you use it the most? 

12. Do you know what web applications and mobile applications are? 

13. If yes, mention some of them that you use more. 

14. Do you prefer using more a web or a mobile? Explain shortly why. 
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 2.3.2 Analysis & results 

 
First, the demographic data were classified as seen in Table 7, taking the age of each participant, 

in order to analyze some questions based on the groups of ages. 

 
Participant Age 

P1 31 

P2 26 

P3 27 

P4 24 

P5 33 

P6 45 

P7 35 

P8 39 

P9 28 

P10 24 

P11 23 

P12 38 

P13 45 

P14 43 

P15 34 

P16 22 

P17 42 

P18 39 

P19 37 

P20 19 

 

Table 7. Participants and their age. 

 
First, the answers content was analyzed so that we could start classifying and grouping 

them together. We started by categorizing the answers into two groups: the group of 

supermarkets workers and the group of charity organization workers. This was done in order 

to know the weaknesses and the strengths for each group in the field of technology. A summary 

of answers for each group is presented in Table 8: 

 

 
 

Question Supermarket workers summaries 
Charity organization workers 

Summaries 

Do you use a computer at 

your working place? If 

yes, for what reasons do 

you use it most? 

100% yes 

-To make buying orders 

-To use 

-To use the websites based on 

working needs 

100% yes 

-To check the email 

-To search for various charity 

campaigns in our area 

-To post on our Facebook page 
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 -To maintain Facebook Page -To visit social sites 

 

 
Do you use mobile phone? 

If yes, for what reasons do 

you use it most? 

100% yes 

-To communicate with others 

(phone calls) 

-To use the email 

-To use applications like 

Viber,Whatsapp and Facebook 

-For entertainment, playing games 

100% yes 

-To communicate with others 

-To contact donors 

-For fundraising campaigns 

-For entertainment 

 

 

Do you know what Social 

Medias are? If yes, please 

describe them. 

87% knew what social media were, 

while the others didn't know to 

explain what it was. 

Some of the most common answers 

were: 

“Social Medias are places where 

people can interact with each other 

from different places”. 

 

Only 40% of the participants used 

social medias to interact with their 

family and friends, while the rest of 

the participants used the social 

medias for private use cases. 

 

 
Do you have any Social 

Media account? 

If yes, which ones do you 

use the most? 

14 from participants owned 

a Facebook account (94%) 

8 from participants owned an 

Instagram account (54%) 

4 from participants owned a 

Snapchat, and a Twitter account 

(27%) 

(7%) didn’t use Social Media 

 
2 from participants owned a 

Facebook account (40%) 

2 from participants owned an 

Instagram account (40%) 

1 participant owned a Snapchat 

account. (20%) 

For what reasons do you 

use it the most? 

-To share pictures (54%) 

-To text friends (94%) 

-To send snaps (27%) 

-To posting pictures (40%) 

-To create connections (80%) 

Do you know what web 

applications and mobile 

applications are? 

If yes, mention some of 

them that you use more. 

94% yes; 

-Google Docs 

-Google Translator 

-Google Drive 

-Viber &Whatsapp 

40% yes; 

In general, participants knew the 

difference but weren’t able to 

describe it in their words. 

(We explained shortly what each of 

them was). 

 

 
Do you prefer more web 

or mobile? Why? 

 
80 % prefer Web; “easier to 

manipulate” 

20 % prefer Mobile; “it's always 

closer to you.” 

60% prefer Web; Better visual 

appearance; “easier to use since 

we’re almost every day on the 

computer.” 

40% prefer Mobile; “you can have 

access on it anytime.” 

 

Table 8. Summary of interview answers. 
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From the presented answers on Table 8, we can see that we have computer and mobile 

users of the same range. What makes the difference is the reason of using each of them. As we 

can see for mobile phones, most of the participants explained that they used them for 

communicating purposes, while only a small portion used it for entertainment. On the other 

side, computers are used more for completing most of the working routines and perform actions 

that are related with the working needs.  

Identifying the use of social media, Facebook is obviously the most used application from 

both sides. During the interview, participants also explained their experience on using 

technology products. In general most of them preferred simple designs with simple tasks to use 

(no complications while using a particular application). One reason for that is that also at their 

working routine the daily computer tasks that they perform are quite simple; even though some 

of the participants explained that in the beginning of the work some of them needed assistance 

until they learned the complete procedures of the computer application that had been used in 

their company. 

Some others mentioned domains that participants mentioned to use while using a 

computer can be seen in Figure 10. 

 

 
 

Figure 10. Usage of domains when using the computer. 

 
After summarizing the results and describing them shortly, a combination of thematic 

content analysis and narrative analysis of data was used in order to analyze the results. Thematic 

content analysis usually is used by first reading the data for better understanding and then 

classifying them as in the following: 

 Getting familiar with the data (reading and re-reading). 

 Coding (labeling) the whole text. 

 Searching for themes with broader patterns of meaning. 

 Reviewing themes to make sure they fit the data. 

 Defining and naming themes. 

 The write-up (creating a coherent narrative that includes quotes from the 

interviewees).
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The narrative analysis was used to make comparisons and contrasts between age groups, 

since we found some interesting results from this side. Narrative analysis usually follows the 

steps as below: 

 Gathering the stories. 

 Analyzing each story and looking for insights and meanings. 

 Comparing and contrasting different stories; looking for interpretations. 

 Creating a new story that connects the previous ones in a novel and insightful way. 

 
After analyzing the data and extracting the most useful information from them, we first 

started coding the text based on the repetition of the same reasons for using a computer, a 

mobile and social media. As from the responses of the participants of the question: “Do you 

use a computer at your working place? If yes, for what reasons do you use it most?” we selected 

the answers which were the same for more than 10 participants (n>10) and used the codes for 

them as seen in Table 9. 

The other question: “Do you use a mobile phone; if yes, for what reasons do you use it  

most?” was grouped together with the question:“Do you know what web applications and 

mobile applications are? If yes, mention some of them that you use more “; aiming to identify 

web and mobile applications that the participants used more. At this question we separated the 

reasons of using web applications and classified them in the theme “USE OF COMPUTERS” 

as a subtheme named “Use of Web Applications”. The same was done with the “Use of mobile 

applications”, which went as a subtheme at “USE OF MOBILE PHONES”. 

The three other questions “Do you know what Social Medias are?”; “Do you have a Social 

Media account? If yes, which ones do you use the most?” and “For what reasons do you use it 

the most?” were grouped in the third identified theme that is the “USE OF SOCIAL MEDIA” 

which gave us the reasons why the participants used some of them more. 

The remaining questions “Do you know what web applications and mobile applications 

are; If yes, mention some of them that you use more.” and “Do you prefer using a web or a 

mobile?” were divided into two of the first themes as explained above. A summary of identified 

themes and codes is presented in Table 9. 

 

Themes Codes 

 
Use of Computers 

-use of web applications 

 Working purposes 

 Buying 

 Exchanging emails 

 Visiting websites 

 Entertainment 

 News information 

 
Use of Mobile Phones 

-use of mobile 

 Phone calls 

 Exchanging emails 

 Communicating through 
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applications mobile apps 

 Entertainment 

 
Use of Social Media 

 Interacting with each other 

 Picture sharing 

 Messaging others 

 Creating connections 

 

Table 9. The coding structure developed from interviews. 

 

The themes and the codes are used for simplifying the process of presenting the data, 

and the use of this analysis let us have a simpler view of all responses. In the following we will 

explain in more details some of the most interesting answers. 

 

Use of Computers 

-use of web applications 

The use of a computer is inevitably applied by both staff of supermarkets and staff of charity. 

One of the main reasons is that their working procedures require its usage in order to 

accomplish different actions needed. The web applications such as Google mail, Google 

translator, Google drive and many other famous web applications, are the ones that are used 

daily for the same reason. Furthermore, the computer software that each supermarket uses 

explains the reason of why all participants use the computer every day. 

A supermarket worker stated: “I think nowadays it is impossible to have a job without 

using a computer. I can’t even imagine how hard it should have been for our grandparents to 

work in the times when computers didn’t exist”. 

 

Use of Mobile Phones 

-use of mobile applications 
The mobile phones are used again from both groups with the same percentage of usage - 100%. 

Here we find some differences in reasons for using them. Participants resulted to use the phone 

for communication purposes more, rather than for completing tasks during their working 

routines. Also, the mobile applications that are more used from them, are the ones that 

correspond to the communication field including: Viber, Whatsapp and Messenger. Another 

reason for using mobile phones resulted to be for entertainment, where participants explained 

that they play different games and surfed on different websites. 

A participant stated: “I only use the phone mail when I am on the road and don’t have 

access on my laptop. Otherwise, I don’t prefer using the phone for such intentions since the 

fonts are smaller and it is more difficult for me to write there”. 

 

Use of Social Media 
While analyzing social media usage responses, we could see that users again used it more for 

communication purposes. Some of the most common answers during the interviews were 

“creating connections”, “sharing experiences and pictures with others”, “messaging others” 

etc. Supermarket workers explained that they use Facebook for sharing their weekly brochure  
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in their official page, while the charity users used Facebook to post different activities that the 

organization performed. 

A charity organization worker stated: “It is very helpful for an organization such us, since it 

makes it possible to be known in many places of the world that otherwise they wouldn’t even 

know that we exist. While sharing our activities and specifying our needs, the Facebook makes 

us possible to find solutions for our problems”. 

 

Narrative analysis 

The narrative analysis of the results was used to make comparisons of some answers based on 

the age of participants. As we can see in Figure 11, the age range of participants that were part 

of the interview was from 19 to 45 years old with an average age of 32.7 years old and a 

standard deviation of 8.20. The value 8.20 of standard deviation lets us know that most of the 

data are close to the average. 

 

 
 

Figure 11. Age range of participants. 

 
 

While analyzing and grouping the answers, an interesting finding was that all 

participants aged 24 years old and below (from 19-24), stated that the reason for using the 

computer was only for “checking social sites”, while all participants older than 40 years old 

(from 42-45) used it for “working purposes” and “getting informed through different websites” 

etc. In Figure 12 we can see some of the reasons for using computers, mentioned by the 

participants. 

. 
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Figure 12. Reasons for using computers based on participants’ age. 

 
Another similar finding is that again people aged less than 25 years old preferred 

“mobile” at the question “Do you prefer using more a web or a mobile?” and at the same time 

people aged more than 40 years old preferred “web” rather than mobile. It shows that the age 

is the main factor makes the difference on defining the reasons of using technology. Younger 

people are more interested in combination of working and entertainment, while middle aged 

people are more focused on just completing working routines.  

The study was conducted to understand some of the most important points on using 

technology. Results show us that the majority of participants prefer using web rather than 

mobile applications, which gives us directions on deciding which media channels to use for 

developing the prototype. Since the results are 80% for web and 20% for mobile from Group 1 

and 60% for web and 40% for mobile for Group 2, the developed prototype will be a web 

application. As the results also show that younger people prefer mobile phones, the prototype 

will be responsive, meaning that it will also work in different mobile devices. As for the future, 

a development of a mobile application should be considered as a solution for supermarkets. 

The other information collected from the interview such as: social media preferences, reasons 

of using each technology device etc., gives us ideas on what to include in the developed 

prototype, which will be explained in details in the following section. 
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3 Prototype implementation 

For developing the prototype, a Wordpress5 theme was used followed with HTML56, CSS37, 

Bootstrap8, jQuery9, and Php10. To make a responsive website that would work on different 

devices we used the framework Bootstrap as a front-end framework together with CSS3 for 

markup styling. 

The results from the interview with both group of users, leaded to the development of a 

prototype that is a web application, indented to be used from 3 groups of stakeholders: 

1. Supermarket workers 

2. Charity organization workers 

3. Daily costumers at supermarkets 

 

The main idea was to address differently the problem of food waste, by making possible to 

perform an automatic control of the expiry dates of the products. Additionally, the prototype 

would be used to connect the supermarkets with charity organizations for delivery of the food 

waste amounts that are still in good conditions to use. This would lead on having better stock 

control and faster and more reliable connection between supermarkets and charities. 

Since the prototype intends to be used from three groups of stakeholders, the actions that 

they can perform while using it are described below: 

Supermarket workers will: 

 Register products with their expiry-date in order to have better control of items. 

 Control the items by putting them on discount when the due date is one week close. 

 Create charity activities for items that couldn’t sell because their due date is very close 

and/or fruit & vegetables that are excluded from shelves because of their bad visual 

appearance. 

Charity organization users will: 

 Check offers posted from supermarkets. 

 Accept offers and select the beneficiaries to whom food will be donated. 

Daily costumers will: 

 View discounted items because of their near due-date. 

 
The prototype consists of two parts: 

The 1stpart includes the procedure of registering products with their expiry date and notifying 

the supermarket workers when the expiry date of items is one week near to expire. At this case, 

the supermarket workers have the option to post the item following with a picture of it and the 

discounted price in the website, which can also be shared on the Facebook page of the 

supermarket, so a bigger number of audiences will be able to catch it. Until now, the 

supermarket workers explained that when a particular item was on discount because the 
 

5https://wordpress.com/ 
6https://developer.mozilla.org/en-US/docs/Web/Guide/HTML/HTML5 
7https://developer.mozilla.org/en-US/docs/Web/CSS/CSS3 
8http://getbootstrap.com/ 
9https://jquery.com/ 
10http://php.net/ 

https://wordpress.com/
https://developer.mozilla.org/en-US/docs/Web/Guide/HTML/HTML5
https://developer.mozilla.org/en-US/docs/Web/CSS/CSS3
http://getbootstrap.com/
https://jquery.com/
http://php.net/
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expiry date was very close, they did not promote it in social sites or on television 

advertisements. The procedure that they followed was just to decrease the price in the 

supermarket and re-positioning the product for better sale. 

The 2nd part of the project includes registering the items that are still in conditions to 

use, but again they are being thrown because of their bad visual appearance. Fruit and 

vegetables make the biggest number of wasted food at this case. First, amounts of fruit & 

vegetables selected for donation are separated from total quantity selected to be thrown. They 

are classified in boxes and published in the website followed with a picture showing their actual 

condition. The charity organization that would use the same prototype is informed for the 

available quantity that is available for donation. Charity organization will be responsible to 

decide for families that are appropriate for the amount that is being selected. For example, if 

the amount of food collected for one day is 20kg, a family of 2 members is not suitable to take 

it. Instead, families with bigger number of members can take it so the separated food donation 

is well used. 

Furthermore, the prototype will automatically register the amounts being donated by 

providing us with statistics of the saved food from waste. This would let us know how the use 

of the prototype helps on decreasing the food waste. For better understanding of the working 

prototype, in the following section we present use case diagrams of the system. The domain 

model of the system can be seen in Appendix 4. 

 

Use case diagrams 

 
Use Case 1: 

Name: Log In 

Brief Condition: Authenticate a user to the system, using user’s credentials. 

Actors: Supermarket worker 

Preconditions: User must be registered in the system’s database. 

Post conditions: User gains access to the system’s interface. 

Basic Flow: 

User opens the system using a browser 

System directs user to the log in page 

User fills log in form with his/her credentials 

System checks the credentials in its database, and authorizes the user 

User is given access to his/her correspondent UI, depending on the ID of the user 

Alternate Flow: 

User credentials not correct based on the content on the database; in this case, the system 

sends the user back to the login page. 
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Figure 13. Use-Case: Log in. 

Use Case 2: 

Name: Register Products 

Brief Condition: Register products to the system’s database. 

Actors: Supermarket worker 

Preconditions: Log in. 

Post conditions: New products are registered in the database. 

Basic Flow: 

User goes to entries column using the menu 

User inputs product details including: name, barcode, category, amount and expiry-date 

(optionally user can attach a picture of the product) 

User clicks “Submit” to complete the entry 

System validates input data 

System confirms the insertion of the new registered products 

Alternate Flow: 

During input validation, in case user gives invalid data, the system points the user to the 

invalid fields completed. 

 
Figure 14. Use-Case: Products Entry.



35 
 

 

Use Case 3: 

 

Name: Register a new Charity Organization 

Brief Condition: A new Charity Organization along with its info is registered in the system’s 

database. 

Actors: Supermarket worker 

Preconditions: Log in. 

Post conditions: New organization is registered in the database. 

Basic Flow: 

User goes to the Charity Organization column using the menu 

User selects register a new Organization from the menu 

System points user to a form, where the user inputs the needed information of the 

organization. 

System validates input data 

System confirms the insertion of the new registered organization. 

System creates a new user for the organization registered. 

System notifies the new user by e-mail. 

Alternate Flow: 

During input validation, in case user gives invalid data, the system points the user to the 

invalid fields completed. 

 
Figure 15. Use-Case: Register a new Charity Organization.

 

Use Case 4: 

 

Name: Share a Product with a new price 

Brief Condition: A product is published in the website (optionally also on Facebook page of 

the supermarket), with its new discounted price. 

Actors: Supermarket worker 

Preconditions: Log in. 

Post conditions: A post in website is published by the user, sharing a product with a new 

price. 

Basic Flow: 
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System alerts user for a product that its expiry date is one week near, and gives two options to 

the user: “Edit product” or “Ignore” 

User clicks on “Edit product” 

System asks the user for completion of the form for discounted price. 

User inputs the new price and confirms it. 

System redirects user to the page where the product is posted 

User can post the product ad on Facebook as a Facebook post. 

Alternate Flow: 

In case the user clicks “Ignore”, he/she is stays on the actual page. 

 
Figure 16. Use-Case: Share a product with a new price.

 

Use Case 5: 

 

Name: Create a new Charity activity (offer for donation) 

Brief Condition: A new charity activity is opened, creating an opportunity for the charity 

organization workers to be able to collect available food. 

Actors: Supermarket worker 

Preconditions: Log in. 

Post conditions: New acceptable offer is available for charity organizations. 

Basic Flow: 

User opens Charity menu, and clicks on “New Charity Activity”. 

A new form is opened. Form is filled by the user, containing info for the available food 

followed with the picture of actual condition of the products. 

System validates the data provided by the user. 

System confirms the completion of the insertion. 

Alternate Flow: 

During input validation, in case user gives invalid data, the system points the user to the 

invalid fields completed. 
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Figure 17. Use-Case: Create new charity activity. 

 

Use Case 6: 

Name: Accept food 

Brief Condition: A person is authorized by the charity organization in order for him/her to 

be able to collect the food. 

Actors: Charity organization worker 

Preconditions: Log in. 

Post conditions: New acceptable offer is available for charity organizations. 

Basic Flow: 

Charity Organization sees the available offer in the system. 

User goes to page “Available Offers”. 

User opens the available offer and clicks “Accept Offer”. 

During acceptance user is asked to fill the form for beneficiaries that will get the food. 

System notifies the supermarket that the offer is accepted. 

If the beneficiary isn’t already registered, the system registers this person as a new 

beneficiary. 

 
Figure 18. Use-Case: Accept food. 
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3.1 User interface description 

 
In this section we describe how the users can use the system.  We will present different views 

of the system and explain the actions that the user can perform. In Figure 19 we can see the 

main page of the prototype and the options that the user can choose. The “About, “Store” and 

“Contact” pages serve as a place for information and contacting the company, something that 

a usual website contains. Our main focus was working on the “Products” page, where the 

discounted items and charity offers are posted. 

 

 
Figure 19. Screenshot of the prototype: main page. 

 After selecting the page “Products”, the user can view three different pages as seen in 

Figure 20. At the “Discounted products” user can view items that are on sale because of the 

close expiry date. At the “Available offers” user can view offers that are available for donation 

from the supermarket. At the “Accepted offers” user can view all the donations that were made.  

 

 
Figure 20. Screenshot of the prototype: available options. 

First of all, in order to use the system for registering items, adding offers, and for 
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accepting the offers, a user must login to the system (as a supermarket worker and/or charity 

organization worker). For viewing the website as a costumer, there in so need to login, just 

opening the URL and user gets redirected to the main page. In Figure 21 we can see the login 

form of the prototype. 

 

 
Figure 21. Screenshot of the prototype: Login form. 

 

After logging in as a supermarket worker, the user can choose between two options: 

register the products (Figure 22, left), and register the charity organizations (Figure 22, right).  

 

 

 
 

Figure 22. Screenshot of the prototype: Product registration form (left) and charity organization registration form (right).  
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Figure 23. Screenshot of the prototype: View of the listed charity organizations. 

While filling the form for product registration, the user also gives the expiration date of 

the item, which is the main attribute to control for the discounts and the offers. If the expiration 

date is > 7 days near to the actual date, the products just gets registered. If the expiration date 

is 7 days and < 7 days near to the actual date, the products is also listed at the “expire zone”. 

At this page, the user can view all the items that are listed as risked for expiration, as seen in 

Figure 24. Therefore, the user can react by putting a discount and post at the website, and also 

select an amount to donate for the charities. 

 
Figure 24. Screenshot of the prototype: View of the products in the expire zone. 

 

  
 

Figure 25. Screenshot of the prototype: Applying the discount (%) and defining the amounts for donation. 
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If the user exceeds the amount that is registered for discount/donation, he gets an alert 

for the error as seen in Figure 26. Therefore he should fill the form again with the correct data, 

where he selects an amount for sale and another amount for charity donation, as seen in Figure 

27. 

 

 
Figure 26. Screenshot of the prototype:  Notifying for error while making the donation. 

 

 

 
Figure 27. Screenshot of the prototype: Applying the discount and defining the correct amounts for charity 

  

The supermarket worker can view the items where the discount is applied (see Figure 

28) and also can view the listed offers for donation (see Figure 29). At the case where the offer 

is accepted from the charity organizations, the supermarket worker can view the accepted offers 

listed (see the tab next to available offers).  

 

 

 
Figure 28. Screenshot of the prototype: View of the product after applying the discount. 
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Figure 29. Screenshot of the prototype: View of the available offers for donation. 

 

The page visitors (customers) and the charity organizations can view the items posted at 

the website, as seen in the Figure 30. On the other side, only charity organization workers can 

see the offers posted for donation, and have the available option for accepting the offer (See 

Figure 31). 

 

 
Figure 30. Screenshot of the prototype: View from the website - products on discount. 

 
Figure 31. Screenshot of the prototype: View from the website - offers for charity organizations. 
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In case when the charity worker accepts an offer, he should give the information about 

the beneficiary to who they want to donate the food, as seen in Figure 32. Again if the amount 

for donation exceeds the amount that is available at the system, the user gets notified for the 

error, and should refill the form correctly (See Figure 33). 

 

 

 
Figure 32. Screenshot of the prototype: Registering the beneficiary. 

 
Figure 33. Screenshot of the prototype:  Notifying for error while making the donation. 

 

The user can again view the accepted offers, and the other available remaining offers at 

the system. Until all the amount is donated or sold, the items are still present on the system. At 

the case when the items are sold out or totally donated, the product/offer is deleted from the 

website and the user can’t view it anymore. Only the donated amount can be seen at the page 

of donations. The charity organization worker has also stored in the system the information 

about their beneficiaries, in order to know for each family the amount that they take.  
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Figure 34. Screenshot of the prototype: Accepted offers from charity, and the beneficiaries who took the food. 

 
Figure 35. Screenshot of the prototype: Available amount from the offer (after an amount is accepted for donation). 

 
Figure 36. Screenshot of the prototype: Accepted offers with quantities. 

At the page “Accepted offers”, we can see all the donations that were made from the 

supermarket. At the current version, it presents all items seperatedly, followed with the donated 

amount. As for the future work, it is not needed to present the donations in such way. Only the 

amount of products will be presented instead, as a general statistic for all donations from the 

supermarkets. 

 

 
Figure 37. Screenshot of the prototype: Donated quantities. 
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The existing way of registering the products and their expiration date at the prototype 

works differently from the supermarkets’ system that registers the products at the system by 

scanning their barcodes with a handler device. When products arrive at the supermarkets’ 

warehouse, their barcode is scanned and the amount that arrives from the supplier is entered 

and stored in the systems’ database (with no expiration date specified). In the developed 

prototype, the worker can register manually the product followed with the expiration date. 

The main idea was to add the registration of the expiry date at the same place where the 

products are registered in supermarkets’ database containing the stocks. Adding this feature is 

considered helpful on managing better the food waste problem at the supermarkets. Being 

informed at the right time for the expiration date, lets the worker react faster for selling the 

items and offers the opportunity to make offers for donations to charities, based on the amounts 

of the available stocks.  Furthermore, within this project the evaluation of this feature is done, 

to see the effect of controlling the items through the expiration date.  For the future work, the 

developed prototype should be connected with the supermarkets’ system, where the products 

will get registered automatically by a scanner when the orders arrive at the supermarkets’ 

warehouse.  
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4 Prototype evaluation 

 
In the following sections we will present the prototypes’ evaluations performed. Two 

evaluations were done, to find the efficiency and the effectiveness of the prototype. A System 

Usability Scale evaluation was conducted with 15 participants, while a usability testing was 

conducted with 20 participants. 

 

4.1 SUS evaluation 

 
After developing the prototype, an evaluation is performed using SUS questionnaire, which 

template can be seen in Appendix 3. The used questionnaire usually is utilized as quick and 

dirty approach which is useful at early stages of the development of prototypes. It is considered 

to be useful at early stages to understand the general perception of the users about a particular 

prototype but yet it doesn’t give many details about pros and cons of it. It can be used on small 

sample sizes with reliable results and it can effectively differentiate between usable and 

unusable systems. Therefore, the main goal of this evaluation was to find the general perception 

of the users about the developed prototype. 

At this stage the initial version of the prototype was evaluated. The prototype was 

developed based on the analysis and results of the data collection from the interviews. This 

version was very simple, mostly based on the functionality, with a very simple design. The 

SUS evaluation took part in June 2018. The initial version of the prototype at this stage had 

three main users: the admin, the supermarket user, the charity organization user. Some of the 

actions that could be performed at this version, are explained in the following:  

 Admin first must register the supermarket worker who then can publish products with 

their due date. (In the final version, the admin is the supermarket worker himself). 

 Supermarket worker should register charity organizations, which will see the 

discounted prices of products by email and will also receive the charity offers by 

email! (In the final version, charity organization sees the products’ discounts and the 

offers within the app). 

 Supermarket worker adds the products details with their due date. When the due date is 

1 week close, the product goes to Expiry Zone where the user should change the price 

(put the discount). At this case an email is sent to charity organizations who are the first 

to see the discounted item. (In the final version, the email is removed since everything 

is presented inside the app). 

 User adds a new charity activity with amount of items followed with a picture. After 

publishing it, the charity organizations are notified by email that there is a new offer 

from supermarket. (In the final version, the email is removed and the offers can be seen 

at the “Available offers” page). 

 The charity organization user sees the available offer. If they want to accept it, they 

click the offer and a new form is opened where the charity organization worker must 

give the details for the beneficiary who will take the food.  

 After filling the form, they save it and the beneficiary is automatically saved and can  
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be seen at the admin page. (In the final version, the beneficiaries can be seen only by 

charity organization workers. There is no need for supermarket workers to see the 

families taking the food). 

 

Participants 

The SUS test was conducted with 15 participants in total, who were divided into three groups 

in order to have clearer results from each of them. The participants were recruited by meeting 

them directly and explaining them the main purpose of the intended test. The participants that 

completed the test were supermarket workers, charity organization workers and daily customers 

at supermarkets. Supermarkets and charity organization workers were part of the administrative 

staff of the mentioned companies. The groups were classified as in the following: 

 
 The 1st group - 5 participants from Peja supermarket (working staff) 

 The 2nd group - 5 participants from daily costumers from supermarkets 

 The 3d group - 5 participants (1 from Viva Fresh Store staff, 2 from Interex Pristina 

staff and two from charity organization staff). 

 
With the staff of Peja, the tests were held in their supermarket offices, while with each 

group I first presented and explained how the website worked, and then let each user use it by 

himself/herself. The same routine was followed with the staff of Viva Fresh, charities and 

Interex Prishtina, and customers, who we took to the offices for completing the test, based on 

the place where they were shopping. 

First, we tried to translate the questionnaire into Albanian to make it clearer for participants, 

but stayed again with the original questions in English language, since the translation slightly 

changed the meaning of the questions. In order to avoid any misunderstanding of the questions, 

we continued with original questions as presented below: 

 
1. I think that I would like to use this system frequently. 

2. I found the system unnecessarily complex. 

3. I thought the system was easy to use. 

4. I think that I would need the support of a technical person to be able to use this system. 

5. I found the various functions in this system were well integrated. 

6. I thought there was too much inconsistency in this system. 

7. I would imagine that most people would learn to use this system very quickly. 

8. I found the system very cumbersome to use. 

9. I felt very confident using the system. 

10. I needed to learn a lot of things before I could get going with this system. 
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4.2 Data analysis for SUS evaluation 
 

Participants were asked to rate the prototype using a similar like Liker Scale11 that SUS 

questionnaire provides, with 5 points of rating from strongly disagree to strongly agree.  

After collecting the feedback from each participant, we calculated the score of each evaluation 

using the following formula: 

 
“For items 1, 3, 5, 7, and 9 the score contribution is the scale position minus 1. 

For items 2,4,6,8 and 10, the contribution is 5 minus the scale position. 

The sum of the scores is multiplied by 2.5 to obtain the overall value of SU.” 

(Brooke, 1996) 

 
In the Figure 38 we can see the scores of each group. The group of workers from Peja 

had better score (81.5), followed by the group of others that include workers of two other 

supermarkets and charity organization (74.5), while the group of customers had lower score 

(69). 

 
 

 

A SUS score above a 68 is considered above average12, therefore, the presented scores 

let us know that initially, users have positive general perception of the developed prototype. 

After having the preliminary results, we additionally checked if the differences between groups 

are statistically significant. First, we compared the group that had better results (supermarket 

workers of Peja) with the group of workers of other supermarkets. Secondly, we compared the 

group of customers with the group of Others. 

 

 

 

11https://www.surveymonkey.com/mp/likert- 
scale/?utm_expid=.i0iggfDmTnW1fu17LcS81w.0&utm_referrer=https%3A%2F%2Fwww.google.com%2F 

12https://measuringu.com/sus

Figure 38. SUS score for each group. 

https://www.surveymonkey.com/mp/likert-scale/?utm_expid=.i0iggfDmTnW1fu17LcS81w.0&amp;utm_referrer=https%3A%2F%2Fwww.google.com%2F
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t-Test: Paired Two Sample for Means 

 Variable 1 Variable 2 

Mean 81.5 74.5 

Variance 51.875 38.75 

Observations 5 5 

Pearson Correlation 0.369411986  

Hypothesized Mean Difference 0  

df 4  

t Stat 2.064187386  

P(T<=t) one-tail 0.053969411  

t Critical one-tail 2.131846786  

P(T<=t) two-tail 0.107938822  

t Critical two-tail 2.776445105  

Table 10. T-test between group Peja and group Others. 

As seen in the Table 10, the t-test values provided shows us that there is no statistically 

significant difference between the two groups (Peja and Others). The p two-tail value is 0.107, 

which is higher than the alpha (0.05). This is an indication that the difference is not statistically 

significant. We refer to the two tail test because we are looking if there is a significant 

difference, which means we do not focus on the difference is positive or negative. We have 

similar results at the second t-test between Costumer and Others, as seen in the Table 11: 

t-Test: Paired Two Sample for Means 

 Variable 1 Variable 2 

Mean  69 74.5 

Variance 151.875 38.75 

Observations  5 5 

Pearson Correlation -0.29329423  

Hypothesized Mean Difference  0  

Df  4  

t Stat -0.80119274  

P(T<=t) one-tail 0.2339551  
 

 

 

 

 

 

 

 

Table 11. T-test between group Others and group Costumers. 

 

The total score of the SUS evaluation of the prototype was 75 meaning that the 

prototype is considered to be usable and gives general positive perception from the users. Since 

the presented findings didn’t give many details in terms of difficulties, problems, pros and cons 

of the prototype, we performed another usability testing which is presented in the section 

below. 

 

4.3 Usability testing 

t Critical one-tail 2.131846786 

P(T<=t) two-tail 0.467910199 

t Critical two-tail 2.776445105 
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The usability of a product is defined by being useful, efficient, satisfying, learnable, and 

accessible (Rubin and Chisnell, 2008). The usability testing in this study was conducted with 

the main intention to get the feedback from the workers about the usefulness and the easiness 

of the use of the prototype. According to Myers, Sandler and Badgett (2011), no matter how 

many tests will be done on users, there is a great chance that not all usability issues will be 

found. However, within this study the prototype was evaluated from 20 participants in total. 

We used the “think-aloud” method proposed by Reiss (2012) and (Joe et al., 2015), which 

suggests asking new questions while the participants are using the application. According to 

Reiss (2012), the preferred method of doing usability testing is by the “think-aloud” method 

which lets the researcher take notes of difficulties or suggestions that participants have during 

the testing. 

Since we didn’t need to measure the prototypes’ speed of running on different devices, 

or any other similar features; the users were asked to test the prototype from the same place 

and from the same computer. The computer used for the testing was a Laptop Lenovo 2016, 

CPU i7, 15”, where the prototype was set up to work before each test. The prototype ran locally 

and after each test we were sure to clear all data in order not to have any mismatches. The 

guidelines from Rubin and Chisnell (2008), (Lazar et al., 2017) and (Lewis, 2006), were 

followed in order to prepare, run and evaluate the usability test. The data was analyzed using 

Instant Data Analysis (IDA), techniques explained by (Kjeldskov, et al., 2004), together with 

Video Data Analysis method which will be described in details later. 

 

Participants 

The 20 participants were selected to evaluate the developed prototype. All of them were from 

Kosovo, living in the city of Peja and Prishtina. Their speaking language was Albanian, while 

each of them also spoke English language, some from learning it in primary schools as a 

mandatory subject, and some of them also knew the language as a working requirement at their 

workplaces. The participants were recruited with direct contact while meeting them in their 

working companies (supermarkets and charity organizations). First we shortly explained the 

main purpose of the test, and continued by asking about their emails in order to send detailed 

explanations. An email was sent to each of participants explaining in details the purpose of the 

testing, following with a proposed schedule when to take the test. The time of having the tests 

was proposed to be in the afternoon, since all of the participants worked full time.  

Having previous knowledge about computers and technology in general was considered a 

favor but it wasn’t set as a requirement because the prototype was designed to be very simple 

that even people without previous knowledge on technology were expected to understand it. 

Similarly as for the SUS evaluation, also during the usability testing, for each group I first 

presented and explained how the website worked, and then let each user use it by 

himself/herself. To complete the usability test, two task lists were designed for the two groups 

of participants. Participants were divided into two groups based on their working place, since 

each group of workers had different processes to complete. The groups were divided as in the 

following: 

 Group 1 – supermarket workers, and 

 Group 2 – charity organization workers 
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The task lists for user evaluation were designed carefully by using the guidelines from 

Rubin and Chinsell (2008). They were printed and given to each participant before starting the 

test. The printed list was set in the front of them which allowed the users to look at the tasks 

next to the computer monitor and continue for their realization. Task lists included actions that 

a user must perform while using the prototype. In the following we present the task lists that 

each participant was required to complete. 

 

Task List for supermarket workers 

(Preconditions; the user is already registered) 

 
1. Login with your credentials as supermarket user. 

2. Register a new charity organization that you collaborate with. 

3. Register a product with due date that expires in 1 month. 

4. Register a product with due date that expires in 6 days. 

5. Select one risked product and put a discount of 40% on it. 

6. Select one risked product and select an amount for charity donation. 

7. Find out what amount of food you are saving from being wasted. 

 
Task List for charity organization workers 

(Preconditions; user is already registered) 

 
1. Login with your credentials as charity organization. 

2. Check for available offers from supermarkets. 

3. Make a donation from offers that are available. 

4. Make a donation that exceeds the amount of pieces that are available for donation. 

5. Make a donation to the same beneficiary that you donated before. 

6. Find out what amount of food is being donated. 

 

After completing the usability test, participants were asked to give some general remarks 

for the prototype by shortly answering the following questions: 

 What do you think about the prototype? 

 What are some changes that you would like to apply there? 

 
 

The five metrics used during the usability test are presented in the following. 

For measuring task accuracy: 

 SUCCESFUL TASK COMPLETION (STC) – number of participants who will 

complete the task successfully. 

 SUCCESFUL TASK COMPLETION WITH ASSISTANCE (STC-A) – number 

of participants who will complete the task but with some assistance. 

For measuring task duration: 

 TIME ON TASK (TOT) – time spent for completing a task (in seconds/minutes) 

For measuring task interaction: 

 TOTAL INTERACTIONS (TI) – number of interactions while completing the task 
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(clicking, scrolling, navigating) 

For measuring Errors: 

 CRITICAL ERROR (CE) – find errors, mistakes or any unintended action found 

while completing the task. 

 
As mentioned before, the task lists were differently designed because of the different 

processes that each group follows. To have a better understanding which are the actions that 

each user can perform while using the prototype, in the following we present a process diagram 

for each of two groups (see Figure 39 and Figure 40): 
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Figure 39. Process diagram for supermarket workers. 
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Figure 40. Process diagram for charity organization workers. 
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4.4 Data analysis methods for usability testing 
 

To analyze the data collected from the usability testing, we used the Instant Data Analysis 

method, along with Video Data Analysis. We recorded everything during the testing so we 

could recheck the sessions in cases when we needed them. For example, when we couldn’t 

make clear conclusions while using IDA, then we could complete it with use of VDA. Also, 

the Lookback tool was used to record each participant’s actions during the test. A camera was 

used to make the recordings which would be used later for analysis. Mouseotron software was 

used to keep logs of time measurements and interaction numbers for every task while testing 

the prototype. To prepare video materials we used Adobe Premiere CS6, and the files were 

saved in mp4 format while removing the unnecessary parts. 

 

Usability Results 
 

In this section we will present the findings from the conducted usability test. Twenty 

individuals have participated, all from Albanian nationality. 

 
Usability Testing 

In this subsection we will present the results gathered from the participants of the usability 

study. As previously mentioned in the methodology section the participants were divided into 

two groups, based on their working place. First group of supermarket workers were asked to 

complete seven tasks and the second group of charity organization workers were asked to 

complete six tasks. For each of the presented tasks we measured the STC (Successful Task 

Completion), STC-A (Successful Task Completion with assistance), the TOT (Time on Task), 

TI (Total Interactions), and the CR (Critical Errors). A sample of usability ratings is presented 

below in the Table 12: 

 
 

P1 Task 1 Task 2 Task 3 Task 4 Task 5 Task 6 Task 7 

STC 1 1 1 1 1 0 1 

STC-A 0 0 0 0 0 1 0 

TOT 9 22 65 59 24 20 9 

TI 3 14 32 28 14 12 4 

CE 0 0 0 0 0 0 0 

Table 12. Participants’ usability rating. 

 

The same data are presented for each participant in the same format, which can be seen 

in the Appendix 1. Two of the presented metrics (TOT) and (TI) were counted automatically, 

by installing the software named “Mousotron”. It works by counting the mouse clicks (right 

and left, double clicks), also counts the touch of keystrokes and at the same time measures the 

time spent. A sample of using this software can be seen in the Figure 41. 

 

Figure 41. Sample of interactions counter. 
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After collecting the data for each participant (see in Appendix 1), we proceeded with 

calculation of the average successful task completion (STC), and the average time spent on task 

(TOT). We did the calculations separately for the two groups because the tasks were different 

for each of them. 

 
Figure 42. Average successful task completion for supermarket workers. 

 

As we can see above in the Figure 42, Task 1, Task 2 and Task 7 were successfully 

completed from all participants of Group 1. We have to mention that in general the Group 1 

had better results on successful task completion than the participants from the Group 2. For the 

Task 3 we have an average of 0.67 for STC, while the Task 4 has an average of 0.87 of STC. 

These two tasks are very similar in terms of steps needed to take for its completion; the only 

thing that changes is the expiry date of the item that is being registered. That’s why we got 

better average on the Task 4, because the participants learned the procedure while completing 

task 3 and then completed the next task with better results. 

 

Task 3. Register a product with due date that expires in a month. 

Task 4. Register a product with due date that expires in six days. 

 

Even in cases when the task couldn’t be finished by participants, with some provided 

assistance all of the participants completed the tasks successfully. The Task 3 was completed 

successfully at the first time by 10 participants while five others completed it with some 

assistance, while the Task 4 had only two participants who asked for assistance. The Task 5 

and Task 6 gave us similar results with an average of successful task completion of 0.6. 

Although for the Task 5, six participants failed to complete the task successfully; four of them 

completed it while asking for some assistance which let us with only two participants from the 

group failing at completing the Task 5. We have the same case with the Task 6 where only two 

participants remained without completing the task at all. 

 
Task 5. Select one risked product and put a discount of 40% on it. 

Task 6. Select one risked product and select an amount for charity donation. 
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Looking back at the video recordings, we see that the participants, who failed to 

complete the above mentioned tasks, spent the time just looking at the monitor without starting 

to make some interactions. They just thought the tasks were complicated for them and didn’t 

understand well what they were asked to do. Coming at the second group of participants who 

were charity organization workers, gave us similar results for the first two tasks and the last 

one. In the Figure 43, we can see that the Task 1, Task 2 and Task 6 were completed 

successfully without asking for assistance. 

 

 
Figure 43. Average successful task completion for charity organization workers. 

 

Two of the participants failed to complete the Task 3, while one of them completed it 

with some assistance leaving us with only one participant who couldn’t complete the task at 

all. The Task 4 resulted to be not so clear because of the results seen in the table below. Only 

one participant completed the task without assistance, while four of the others couldn’t finish 

it. When asking for the assistance, two of these four completed it, letting only two participants 

without completing the task. The Task 5 was completed from all participants, even though two 

out of five completed it with some assistance. 

In the following, we will analyze the results of average time spent on task completion 

for the two groups of participants. Similarly we had less time spent for the first two tasks and 

the last task, since they were simpler and requested less time to complete. The biggest amount 

of time was spent on Task 3 and Task 4 (see the Figure 44). Here the assistance required to 

complete the tasks for participants mentioned above has also an impact, because the participants 

started to complete the tasks and asked for assistance during the procedure. That was why the 

participants spent a little bit more time for task completion. The average time of the time spent 

for each task can be seen below in Figure 44, with a standard deviation of 22.74. 
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The group of charity organization users spent also less time on the first tasks, which were 

just to login and to check for available offers. The difference can be seen in the next tasks, the 

Task 3 and Task 4 which were seen as more complicated based on the results. Users spent more 

time here even that the tasks were considered simple to be completed. The Task 3 was 

successfully completed by two users, while two others completed it with assistance which again 

took more time, while one of users didn’t complete it at all. In this case, we would have had 

higher values if the participant had tried to complete the tasks, but he just stood looking the 

monitor instead. That was why no interactions and no time were recorded in this case.  The 

Task 4 was considered as the most non-understandable since only one user completed it, two 

others needed assistance, and the two remaining didn’t try to complete it at all. Results can be 

seen in Figure 45. 

 

 
Figure 45. Average time on task spent for charity organization workers. 

 

 

Figure 44. Average time on task spent for supermarket workers. 
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Looking back at the video recordings to better understand why this happened, we could 

see that the participants didn’t understand well what were asked to do. Some of them also 

thought that this would be a tricky question meaning that no such action could be performed. 

That was why they didn’t try to complete the task. The group of charity organization workers 

had a standard deviation of 19.72 on average time spent on task. 

Another measure that was used was TI (Total Interactions), giving us the number of 

interactions while completing a task. Again, we calculated the average number of interactions 

for both groups which are presented in the figures below (see the Figure 46 and Figure 47). 

 

 
 

Figure 46.  Average number of TI for supermarket workers. 

 

 
Figure 47. Average number of TI for charity organization workers. 

From the figures above, we can see that the group of charity worker users needed more 

interactions to complete tasks than the group of supermarket users, even though the tasks of 

this group were simpler and needed fewer steps for completing them.  
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The group of the supermarket workers has a standard deviation of 12.56 on average of total 

interactions while the group of the charity organization workers had a standard deviation of 

15.33. The last measure that was used during our usability testing was CE (Critical Errors) 

which gave us the number of errors encountered during the test. Fortunately at the Group 1 we 

had only one Critical Error found, while at the Group 2 we had four of them as seen in Figure 

48. 

 

  

 
 

In the following we will explain shortly some of the answers of participants for the 

questions presented below: 

 

 What do you think about the prototype? 

 What are some changes that you would like to apply there? 

 
The general feedback from participants was positive. The prototype resulted to be 

understandable while only small problems were identified during the usability testing. The 

participants consider the proposed solution as a big help on controlling the expiry-date of the 

items. Furthermore, they think that this is a great chance for supermarkets to start contributing 

for the people in need, rather than just throwing away the food which can still be consumed. 

fSome of the changes proposed from the participants include better design of the prototype 

such as: 

 Bigger fonts throughout the whole app. 

 Different colors for some of the best discounts applied in products. 

 Pop-up window alerts instead of notifications inside the page.

Figure 48. Critical Errors of both groups. 
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Testing at the supermarket 

 
We tested the prototype locally in Supermarket 1 (Interex Peja), to save some products followed 

with their expiry-date. We inserted some products in the system including ten products from 

different categories, which had a due date that was about to expire soon.  We inserted the data 

of the selected products in the prototype including the name, barcode, category, amount and 

the expiry date. The products corresponded to food category, meat & dairy category and liquids 

category. When the due date was seven days near expiration, the system notified the 

supermarket worker for all the items that will pass due-date on that date. At the same time 

we let workers complete their daily routine of controlling the expiry date of items, in order to 

see if they would identify the items that have the expiry date near. After completing the control, 

supermarket workers were able to find only 60% (6 out of 10) of these risked items meaning 

that at least 40% of the tested items would become a wasted food. The items that were identified 

were part of liquids category, meaning that the workers found more easily the items that are 

bigger in sizes and are exposed in smaller amounts in shelves.  

The fact of not identifying the items which have smaller sizes has to do also with workers’ 

behaviors that tend to neglect small sized items stating that sometimes they couldn’t find the 

date label of the product. This is related with another issue that is the date label uniformity. 

Many times date labels are considered hard for interpretation (depending on the producer and 

place of production). To address this problem, (Newsome et al., 2014) suggests partnership 

with manufacturers for date labeling is necessary to adequately address date labeling concerns 

with products. This would lead to better understanding of labeling requirements from retail 

companies and would ease the process of controlling date labels. 
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5 Limitations and future work 

 
The conducted study has some limitations. First the prototype development wasn’t based on 

detailed user requirements. It was based on general feedback on user preferences for computers, 

mobile devices, web applications and mobile applications, which were conducted during 

interviews. A detailed user needs analysis is needed to find the real user requirements about the 

system. Another limitation is not having the possibility to test the prototype in mobile devices 

and make another user evaluation to compare the results from web and mobile. The provided 

results would give us the chance make a comparison between web & mobile approaches to see 

which medium provides better results. 

Regarding the future work, many aspects of the thesis can be extended more. The 

prototype can be further extended by being installed as part of the official system of the 

supermarket. The evaluation results gave us positive feedback on prototypes’ use, however 

there is a lot that can be done on improving the design and the content of the prototype. A 

further usability testing can provide useful feedback on the design aspect of the prototype. 

Additionally, the manual process of registering the items takes a lot of time and is very 

hard in cases when a bigger number of items come at the same time. The website should 

consider extracting the data from the supermarket’s database and add another column saving 

the expiry date. This would automate the registering process and there won’t be the need to use 

the workers for manually registering the products in the system. 

There was also a lack of possibility to address all reasons that make food waste. The 

prototype addressed the problem of food waste that comes from expiry date of items. However, 

during the study there were also other reasons of food waste found, which could be addressed 

further. Despite the passing of expiry date, the other reasons that contribute to causing food 

waste are visual defects that make food unsellable, low demand, unsuitable packaging, bad 

storage conditions and inappropriate handling by staff and customers. Different researches can 

be done for a detailed analysis and to propose solutions for the mentioned problems. 
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6 Conclusion 

 
This thesis investigated the effects of using technology in the field of reducing food waste. The 

study addressed two important topics: (a) identifying the adequate media channels to connect 

supermarkets and charity organizations and (b) finding how the use of technology can 

contribute to decrease the food waste in supermarkets. First, there was a need to analyze the 

food waste problem in the country of Kosovo, since there wasn’t any previous study addressing 

this problem that could be found. The analyzing of the food waste process started with a user 

survey from supermarket workers and was considered completed with interview results from 

supermarket workers. 

The study shows that the problem of food waste is very active in Kosovo’s country, 

which relates also with findings from the literature review. The difference is that there are no 

specific preventing measures that are taken from supermarkets in Kosovo for preventing food 

waste, rather than just manual check of products by workers, which is done on daily basis. 

Study shows that this type of controlling items is not successful because the amount of wasted 

food is still big. Therefore, any type of contribution to this field is considered helpful. 

However, the main intention of the thesis was to reduce the food waste in supermarkets 

by creating a connection between the supermarkets and charity organizations. At the same time 

supermarkets would decrease the amount of food waste by preparing offers for charities and by 

decreasing the price of items that can become wasted because of the due date expiration. A 

traditional way of connection by using phones for contacting each other is considered as very 

time-consuming and doesn’t include other important details that need to be clear during the 

process, such as: the amount of food ready for donation, visual appearance of products that 

would be donated, expiry date etc. We wanted to use the potential of media technology to make 

this connection easier and more useful from both sides. 

Knowing which products are about to expire and become wasted is not enough. The 

automatic control of the due date has many more benefits as well. This information can help 

supermarkets to prepare weekly or even daily offers for the products that are about to expire. 

Thus, the products will get a much better chance of being consumed in time and not become 

wasted. If the products are not being required by the clients even after the sales offer, the next 

step is to connect the supermarkets with charity organizations.  

Additionally, charities can accept the promoted offers and can request the necessary 

amount of food that needs to be delivered to different beneficiaries. At the same time, the 

charities, who declared that never took any donations from the amounts of food wasted from 

supermarkets, will have a regular source of donations. The developed prototype offers them the 

possibility to decide for selection of a posted offer. Furthermore, the charities can decide what 

amount they want to take for donation by clicking “accept this offer” and give the information 

about the beneficiary to who the food will be donated. This data of beneficiaries are saved at 

the system. It is up to charity to have a worker reserved as a collector of food, who is responsible 

and authorized from the charity organization to take the amounts of food from supermarkets. 

After accepting an offer at the system, the supermarket is informed by mail which charity 

accepted the offer, and reserves the selected amount. The amounts are stored in a safe place at 

supermarkets’ warehouse, until the collector comes to take it.  
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The collector should come to take the food in a period of 24h after the charity accepts the offer 

at the system. The donated amount is also registered in the system, which gives us the statistics 

of the donated food, that otherwise would be wasted food. 

 

6.1 Research questions revisited 

 
The interviews for collecting information about the use of technology, and the preferences 

between mobile and web applications was used to answer the first research question: RQ1: 

“Which media channels are best for connecting supermarkets and charity organizations in 

Kosovo?” 

The results of the interviews gave us the indications if the developed application should 

be web or mobile. Participants preferred web (80% from the Group 1 of interviewees and 60% 

from the Group 2 of interviewees) rather than mobile (20% from the Group 1 and 40% from 

the Group 2). The media channel “web” was indicated as the most preferred channel which 

would connect the two stakeholders. Even that the statistics show a leading of mobile use above 

the desktop use (52.95% mobile, 43.11% desktop)13, our research shows that supermarket 

workers are used on working with computers mostly because of their working routines. They 

prefer web rather than mobile also because of being used on checking different websites for 

working purposes on their computers. However, the developed prototype is responsive which 

could be used also in mobile devices. The output of the initial interview brought up the need of 

designing a web application that would fulfill the needs of all the parties involved, the 

supermarket and the charity organizations. The prototype was developed to be simple, 

including simple tasks that are similar to the working routine actions that workers perform. 

Although the interviews indicated that a web prototype is the best way to connect the 

involved parties, further evaluations were done for testing the efficiency and effectiveness of 

the prototype. These evaluations can further clarify the answer of our initial research question. 

Two evaluations of the prototype were done. System Usability Scale (SUS) evaluation, was 

used to collect a general perception from users for the developed prototype. The evaluation 

done with 3 groups of users (supermarket workers, charity workers and customers) gave us 

good scores from each group, with a score of 75 points in total, which let us know that the 

prototype was considered usable and gave us positive general perception from the users. The 

second usability test performed aimed at identifying the pros and cons of the prototype while 

also collecting feedback from the workers about the usefulness and the easiness of the 

prototype. The majority of participants completed successfully the given tasks and not much 

time was needed to complete them, letting us know that the users had positive impressions of 

the features of the prototype, which again strengthens the selection of web prototype as an 

adequate place to connect supermarkets with charities.  

Asking at the end of the usability tests about the general thoughts for the prototype, all 

of the participants gave positive feedback for the tested app. According to them, the prototype 

is considered to be a big support on addressing the problem of expiry-date control of items. By 

giving some small remarks on the design parts of the prototype, workers consider it a potential 

to-be-developed web application, which could be potentially used from supermarkets in 

Kosovo. 
 

13http://gs.statcounter.com/platform-market-share/desktop-mobile-tablet 

http://gs.statcounter.com/platform-market-share/desktop-mobile-tablet


65 
 

The second research question: RQ2: “- How can the use of technology help to decrease the 

amount of food waste in supermarkets?” was addressed many times during the study. 

Initially, during the user survey study, participants answered positively when asking 

about their opinion on automatic control of expiry date of the items. 89.2% of respondents said 

it would be a great help if the expiry date of products could be controlled automatically. This 

feature was included in the prototype and was assessed from supermarket workers. The 

supermarket staff was really satisfied with the results after using the prototype.  

Due to the time constrains the prototype was used to save items only in Supermarket 1 

(Interex Peja), where we preserved some items that had a due date that was about to expire 

soon. The test was done with 10 items that we registered in the system with the due date 

included in the data. When the due date was seven days near expiration, the system notified the 

supermarket worker that was using the prototype for the expiring items. On the other hand, the 

workers were able to find only 60% (6 out of 10) of these risked items, from their daily 

controlling routine. This means that at least 40% of the food that gets passed without any 

control becomes a wasted food. The process of entering all the products and their due dates 

does take time for the registration process. However, the time consumed for the daily routine 

check is much longer and doesn’t guarantee that all the necessary items are checked. 

To conclude the work, the study shows that the use of technology can help reducing the 

food waste amount by: (a) providing better stock control by checking expiry dates 

automatically and (b) by realizing a successful collaboration between supermarkets and 

charities. 
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Appendices 

Appendix 1 Usability ratings 
 
 

P1 Task 1 Task 2 Task 3 Task 4 Task 5 Task 6 Task 7 

STC 1 1 1 1 1 0 1 

STC-A 0 0 0 0 0 1 0 

TOT 9 22 65 59 24 20 9 

TI 3 14 32 28 14 12 4 

CE 0 0 0 0 0 0 0 

 

P2 Task 1 Task 2 Task 3 Task 4 Task 5 Task 6 Task 7 

STC 1 1 0 0 1 1 1 

STC-A 0 0 1 1 0 0 0 

TOT 7 28 72 64 32 29 8 

TI 4 18 39 34 17 16 5 

CE 0 0 1 0 0 0 0 

 

P3 Task 1 Task 2 Task 3 Task 4 Task 5 Task 6 Task 7 

STC 1 1 1 1 1 1 1 

STC-A 0 0 0 0 0 0 0 

TOT 7 18 58 51 22 20 6 

TI 4 12 30 25 13 13 2 

CE 0 0 0 0 0 0 0 

 

P4 Task 1 Task 2 Task 3 Task 4 Task 5 Task 6 Task 7 

STC 1 1 1 1 1 0 1 

STC-A 0 0 0 0 0 1 0 

TOT 8 25 63 57 30 25 6 

TI 4 15 42 29 21 18 4 

CE 0 0 0 0 0 0 0 

 

P5 Task 1 Task 2 Task 3 Task 4 Task 5 Task 6 Task 7 

STC 1 1 1 1 1 1 1 

STC-A 0 0 0 0 0 0 0 

TOT 6 18 54 44 20 20 4 

TI 5 14 34 26 15 18 3 

CE 0 0 0 0 0 0 0 

 

P6 Task 1 Task 2 Task 3 Task 4 Task 5 Task 6 Task 7 

STC 1 1 0 1 0 1 1 

STC-A 0 0 1 0 1 0 0 

TOT 8 27 66 60 36 29 7 

TI 5 18 49 34 22 21 5 
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CE 0 0 0 0 0 0 0 

 

P7 Task 1 Task 2 Task 3 Task 4 Task 5 Task 6 Task 7 

STC 1 1 1 1 1 1 1 

STC-A 0 0 0 0 0 0 0 

TOT 6 25 69 61 28 26 6 

TI 4 17 40 32 18 15 5 

CE 0 0 0 0 0 0 0 

 

P8 Task 1 Task 2 Task 3 Task 4 Task 5 Task 6 Task 7 

STC 1 1 1 1 0 0 1 

STC-A 0 0 0 0 1 1 0 

TOT 8 21 60 57 21 19 6 

TI 4 16 35 30 16 13 5 

CE 0 0 0 0 0 0 0 

 

P9 Task 1 Task 2 Task 3 Task 4 Task 5 Task 6 Task 7 

STC 1 1 1 1 1 1 1 

STC-A 0 0 0 0 0 0 0 

TOT 6 20 61 54 24 22 5 

TI 5 15 36 28 19 22 4 

CE 0 0 0 0 0 0 0 

 

P10 Task 1 Task 2 Task 3 Task 4 Task 5 Task 6 Task 7 

STC 1 1 0 1 1 1 1 

STC-A 0 0 1 0 0 0 0 

TOT 8 30 71 60 34 30 7 

TI 5 18 46 33 26 20 5 

CE 0 0 0 0 0 0 0 

 

P11 Task 1 Task 2 Task 3 Task 4 Task 5 Task 6 Task 7 

STC 1 1 1 1 0 0 1 

STC-A 0 0 0 0 1 1 0 

TOT 8 20 56 52 25 21 5 

TI 5 15 34 27 16 12 3 

CE 0 0 0 0 0 0 0 

 

P12 Task 1 Task 2 Task 3 Task 4 Task 5 Task 6 Task 7 

STC 1 1 1 1 0 0 1 

STC-A 0 0 0 0 0 0 0 

TOT 5 19 56 54 24 21 4 

TI 4 13 38 29 21 25 4 

CE 0 0 0 0 0 0 0 

 

P13 Task 1 Task 2 Task 3 Task 4 Task 5 Task 6 Task 7 
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STC 1 1 0 0 0 0 1 

STC-A 0 0 1 1 0 0 1 

TOT 5 29 75 68 0 0 6 

TI 4 17 40 32 0 0 5 

CE 0 0 0 0 0 0 0 

 

P14 Task 1 Task 2 Task 3 Task 4 Task 5 Task 6 Task 7 

STC 1 1 1 1 1 1 1 

STC-A 0 0 0 0 0 0 0 

TOT 6 16 52 49 23 20 4 

TI 4 14 35 27 19 22 3 

CE 0 0 0 0 0 0 0 

 

P15 Task 1 Task 2 Task 3 Task 4 Task 5 Task 6 Task 7 

STC 1 1 0 1 0 1 1 

STC-A 0 0 1 0 1 0 0 

TOT 6 28 78 61 39 22 5 

TI 4 18 45 34 21 16 4 

CE 0 0 0 0 0 0 0 

 

P16 Task 1 Task 2 Task 3 Task 4 Task 5 Task 6  

STC 1 1 0 0 0 1 

STC-A 0 0 1 1 1 0 

TOT 8 9 41 56 51 9 

TI 6 5 36 49 42 5 

CE 0 0 0 0 0 0 

 

P17 Task 1 Task 2 Task 3 Task 4 Task 5 Task 6  

STC 1 1 1 0 1 1 

STC-A 0 0 0 1 0 0 

TOT 6 8 33 45 39 8 

TI 5 6 21 35 25 5 

CE 0 0 0 1 0 0 

 

P18 Task 1 Task 2 Task 3 Task 4 Task 5 Task 6  

STC 1 1 0 0 0 1 

STC-A 1 0 0 0 1 0 

TOT 8 8 49 55 55 8 

TI 7 5 32 41 49 6 

CE 0 0 0 0 1 0 

 

P19 Task 1 Task 2 Task 3 Task 4 Task 5 Task 6  

STC 1 1 1 1 1 1 

STC-A 0 0 0 0 0 0 

TOT 5 6 29 34 32 5 
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TI 4 4 18 22 23 3 

CE 0 0 0 0 0 0 

 

P20 Task 1 Task 2 Task 3 Task 4 Task 5 Task 6 

STC 1 1 1 0 1 1 

STC-A 0 0 0 0 0 0 

TOT 7 7 31 53 36 7 

TI 4 5 23 40 27 5 

CE 0 0 2 0 0 0 

 

 

Appendix 2 User survey 
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Appendix 3 SUS rating 
 

 
Project/Release/Study: “Analyzing & controlling food waste inside supermarkets” Date: June 2018 

Participant 1  

Based on your experience today, check the box that reflects your immediate response to each 

statement. Don’t think too long about each statement. Make sure you respond to every statement. If 

you don’t know how to respond, simply check box “3”. 
 

 Strongly 

disagree 

1 

 

 
2 

 

 
3 

 

 
4 

Strongly 

agree 

5 

1 I think that I would like to use the system frequently. 4 ☐  ☐  ☐  ☐   

2 I found the system unnecessarily complex.4 
 ☐  ☐  ☐  ☐  

3 I thought the system was easy to use. 3 ☐  ☐  ☐   ☐  

4 
I think that I would need the support of a technical person 

tobe able to use this system 3 ☐   ☐  ☐  ☐  

5 
I found the various functions in this system were well 

integrated. 3 ☐  ☐  ☐   ☐  

6 I thought there was too much inconsistency in this system 3 ☐   ☐  ☐  ☐  

7 
I would imagine that most people would learn to use this 

system very quickly. 4 ☐  ☐  ☐  ☐   

8 I found the system very cumbersome to use. 2 ☐  ☐   ☐  ☐  

9 I felt very confident using the system. 3 ☐  ☐  ☐   ☐  

10 
I needed to learn a lot of things before I could get going 

with this system. 1 ☐  ☐  ☐   ☐  

 
For items 1,3,5,7,and 9 the score contribution is the scale position minus 1. 

For items 2,4,6,8 and 10, the contribution is 5 minus the scale position. The 

sum of the scores is multiplied by 2.5 to obtain the overall value. 

SU VALUE - Total 75 
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Appendix 4 Domain model 
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