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Abstract: Humanitarian food banks throughout Europe periodically deliver baskets of food prod-

ucts to vulnerable families. These entities occasionally receive large, unexpected, quantities of per-

ishable products, sometimes very specific (e.g., gluten-free, vegan), to be distributed urgently. The 

highly random nature of these arrivals has hindered their study in literature. The purpose of this 

work is to define a procedure for an effective quick and targeted distribution to beneficiaries, of 

large quantities of sometimes very specific perishable products. The research methodology starts 

with an in-depth on-site analysis of a real food bank, interviews with managers and beneficiaries, 

and definition of the procedure requirements. Next, the procedure is designed, defining how to 

select the appropriate beneficiaries for the targeted distribution, using free and common-use tools 

to announce the product distribution and allow the collection request by interested beneficiaries. It 

is technically easy-to-use, taking into account that food banks’ workforce is composed mainly of 

volunteers, with a high turnover. Training material is prepared for volunteers and beneficiaries to 

overcome the digital gap. The procedure is validated with the network of small food banks El Re-

bost, from Terrassa (Spain): 129 lots of food products have been successfully delivered to targeted 

beneficiaries.  

Keywords: food donation; targeted distribution; food bank; unexpected urgent delivery  

 

1. Introduction 

Food insecurity is defined as the lack of physical, social and economic access to suf-

ficient, safe and nutritious food that meets the daily energy needs of a person leading an 

active and healthy life [1]. This has also been a serious problem in developed countries, 

even before the COVID-19 pandemic [2]. Indeed, around 13.5 million people, representing 

2.7% of the European population, suffer from food insecurity [3]. These values are increas-

ing significantly due to different factors: first, the COVID-19 pandemic and the transitory 

fall in employment led to a reduction in the economic capacity of the population and, 

therefore, in the possibility of acquiring food [4]; secondly, the war in Ukraine has caused 

food shortages in supermarkets and significant price rises that have affected vulnerable 

people [5]. 

 

In this context, Europe has an established network of non-profit entities like food 

“banks” mostly formed by volunteers [6], which have been proven to be highly resilient 

to social crisis like COVID-19 [7], and manage the periodic delivery of food baskets to the 

most vulnerable people [8]. These entities receive scheduled arrivals of food products 
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from the EU and food banks, distributing them to beneficiaries (either individuals or fam-

ilies) through a system of pre-defined monthly basket collections [9]. The basket to be 

delivered is prepared specifically for each beneficiary, taking into account the family 

members (amount, babies, children…) as well as food restrictions due to allergies, intol-

erances or factors of age, culture or religion [10]. In addition to the scheduled arrivals of 

food products, these food banks occasionally receive significant unexpected quantities of 

perishable products, which sometimes may be very specific (e.g., gluten-free, vegan). De-

livering this unexpected product through the usual basket distribution channel may inev-

itably lead to delivering large quantities of products close to expiry to a few beneficiaries 

with an already scheduled basket collection, even if they are not the most appropriate 

according to the characteristics of the product. Thus, to achieve a quick and equitable dis-

tribution to more beneficiaries, an alternative channel to the usual basket distribution is 

needed. 

 

Literature regarding social food distribution has analyzed the supply and distribu-

tion processes. In particular, some studies design routes adapted to the particular charac-

teristics of food banks: a high frequency of perishable food collection and distribution to 

remote areas, for example [11] and [12]. Additional features to the routing problem scope, 

such as modeling uncertainty in demand [13], considering storage capacity [14], or bal-

ancing the nutritional value of the products received [15], have also been assessed. In a 

broader approach, Martins et al., [6] design the supply chain from food banks to smaller 

entities and then to beneficiaries, determining the optimal capacity of vehicles and ware-

houses, to obtain an economically, environmentally and socially sustainable solution. Ka-

viyani-Charati et al., [16] address the same problem from a stochastic approach and find 

a compromise solution between economic, environmental and social aspects. On the other 

hand, the role of supermarkets as key actors for supplying food to charity organizations 

has also received increasing attention. Although supermarkets are usually reluctant to 

disclose their surplus product forecasts [17], this practice has been recently promoted by 

governments [18], and Giuseppe et al. [19] determine when it is economically profitable 

for a supermarket to provide food banks with near-expired products. Regarding the daily 

operation of food banks, Mohan et al., [20] present a warehouse simulation and planning 

of needs to optimize the space and distribute more food without additional investment. 

González-Torre et al. [21] focus on the human resources of food banks’ smaller distribu-

tion centers in Europe and analyze the impact of a high-turnover staff, mainly composed 

of elderly volunteers [22], on the efficiency of product distribution. More recently, ESADE 

school studied 12 initiatives of entities and companies distributing near-expired food who 

have promoted a digitization of their processes, thereby reducing inefficiencies [23]. How-

ever, the interaction with the final beneficiaries is usually omitted in technological initia-

tives due to the existing digital gap in the impoverished groups that usually require food 

assistance from these entities [23]. Overall, existing literature has therefore focused in op-

timizing the collection, storage or distribution of scheduled food donations, but unex-

pected arrivals require specific tools that consider their highly random nature and, usu-

ally, the urgency of distributing the products to the final users. Gibson et al. [24] specifi-

cally stated the need for such research regarding the donation of fresh products, which 

must also be delivered urgently. 

 

In this context, the objective of this work is to define a procedure for an effective quick 

and targeted distribution of products to the beneficiaries. The developed procedure is able 

to urgently distribute unexpected near-expired product that may be very specific, such as 

gluten-free or vegan food. In particular, the procedure assists in targeting the beneficiaries 

for the distribution, presents a notification process to beneficiaries and also allows an ap-

pointment request by the interested beneficiaries. The tools used and processes developed 

are free and easy-to-use, to take into account the financial constraints of the entities and 

the technological skills of the volunteer staff and final beneficiaries. The procedure has 
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been designed in close collaboration with the network of small social food banks El Re-

bost, in Terrassa, Barcelona (Spain), and has been entitled "Bon Profit" ("Enjoy your meal"). 

The management staff of El Rebost confirm the success of the project, applied to one food 

bank of the network, that has allowed a notable improvement in the management of un-

expected product distribution. Specifically, 129 lots of food products have been success-

fully delivered to targeted beneficiaries. 

The procedure and application presented in this work aim to answer the three fol-

lowing research questions. Their statement and answer throughout the document consti-

tute the work’s scientific novelty for academic research regarding food distribution to fi-

nal beneficiaries in need: 

 Which criteria and features should be taken into account when targeting ben-

eficiaries for a product distribution and how should the beneficiaries be clas-

sified for proper targeting? 

 Which requirements should be considered when defining communication 

channels with beneficiaries and, consequently, which features should tech-

nological tools have? 

 How can staff and beneficiaries, with sometimes low technological skills, be 

managed when implementing a channel for urgent food distribution? 

 

The rest of the document will answer these questions while defining and implement-

ing the procedure for a quick and targeted distribution of near-expired food in El Rebost. 

The document is organized as follows: in Section 2, the main characteristics of El Rebost 

are presented; Section 3 presents the research methodology applied in this study; Section 

4 describes how beneficiaries are targeted and the various stages of the proposed proce-

dure. Section 5 presents and discusses the results of seven real deliveries made and Section 

6 displays the project’s outcomes for El Rebost and the beneficiaries. Finally, Section 7 

concludes the study and mentions possible lines of research and future application. 

2. The Network of small social food banks El Rebost 

El Rebost is the network of small social food banks in Terrassa, province of Barcelona, 

Spain, coordinated by Creu Roja (“Red Cross”) and the city council. Since 2009, it has the 

purpose of distributing food among the most vulnerable families (either of one member 

or several), which come to collect a basket once a month as a complement to their basic 

nutrition. The families are transferred from the municipal Social Services, since they need 

a nutritional support and have the necessary resources to cook the food they receive. 

Figure 1 shows the supply chain of food products from arrival to delivery to the fam-

ilies. Food products managed by El Rebost have 3 main sources: The European Union; 

donations from both production and distribution entities and individuals; and, to a lesser 

extent, purchases made by El Rebost itself in supermarkets. At its internal facilities, the 

food is received in a warehouse (Figure A1 of the Appendix) and then distributed on a 

picking area (Figure A2 of the Appendix) to facilitate the preparation and delivery of the 

baskets. 
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Figure 1. Food supply chain. 

Regarding the reception and storage, as introduced, the products come to El Rebost 

from the following three different sources: 

1. The European Union sends food twice a year in large quantities, through the Fund 

for the European Aid to the most Deprived (FEAD) [25]. This food is stored in a ware-

house (Figure A1), and constitutes approximately 40% of the total 453,000 kg of prod-

ucts handled annually by the entity. 

2. Local donations from both production and distribution companies in the area, as well 

as from local initiatives, constitute approximately 56% of the entity's annual product. 

Almost 80% of these are weekly donations from a larger food bank in Barcelona, 

which regularly sends food products (perishable and not perishable) to smaller 

banks. 

3. El Rebost itself buys, in local supermarkets, essential products not available in stock 

to complete the baskets. This portion of the product input is, however, low (4%). 

Regarding the basket delivery, El Rebost prepares and delivers around 500 baskets a 

week, only within the food bank of the network studied. These are given to the families 

in their pre-defined monthly appointment. The precise composition of the baskets is de-

termined at the beginning of each week according to the products’ availability and de-

pending on the following characteristics of the families: 

 Size: larger families logically receive more product, although proportionally less 

amount, than individual members, since the basket must present a variety of prod-

ucts. 

 Presence of children or babies: families with children or babies are specifically pro-

vided with cookies or baby food, among others. 

 Allergies or intolerances: celiac, lactose intolerance or beneficiaries with hypercholes-

terolemia are considered when distributing particular products, such as gluten-free, 

if available. 

 Culture or religion: for example, a significant percentage of the beneficiaries are Mus-

lims, who are offered halal meat, if available, or extra fish, if not. 

 

3. Materials and Methods 

This section presents the research methodology applied in this study, which consists 

of 6 phases: 

 

1. Analysis of the El Rebost network of social food banks  

An analysis of all the processes of El Rebost was carried out from September 2020 to 

March 2021. During this time, frequent visits to the center were made to understand 

the food supply chain of El Rebost. Daily interaction with both El Rebost managers 
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and volunteers was established, involving non-structured interviews and frequent 

questions. This interaction led to the formulation of potential opportunities of im-

provement in the day-to-day operation of the center: 

 Digitalization of the information between El Rebost and Red Cross coordi-

nation;  

 Enhancing the features of the IT system used, for example, to assist with 

configuring the baskets; 

 Raising community participation to increase donations, and 

 Improving the urgent delivery of near-expired food.   

The latter opportunity was selected as the purpose of the study due to its high impact 

capacity. Before project implementation, an unexpected arrival of near-expired prod-

uct was distributed through the usual basket collection channel. This process, how-

ever, was not efficient and could lead to some products being discarded, for two rea-

sons: 

 Significant quantities of products were delivered to the few families with al-

ready scheduled basket collection, instead of carrying out a more equitable 

distribution to more beneficiaries. 

 Products are not delivered to the most appropriate beneficiaries according to 

the characteristics of the products. Those beneficiaries are therefore supplied 

with an unplanned and perhaps non-desired product, which are key drivers 

for food waste [26]. 

Thus, a new channel for the quick and targeted distribution of food product to vul-

nerable population was sought. This problem definition also led to the formulation of 

the three research questions presented in the introduction of the document, which 

will be answered later on.  

 

2. Analysis of the beneficiaries 

During the visits to El Rebost, a significant amount of time was also devoted to infor-

mal conversations with beneficiaries, who were either coming to collect their monthly 

basket or were registering for the first time. This analysis allowed the most common 

food constraints due to allergies or diet (gluten-free, lactose intolerant or vegetarian) 

to be identified, as well as the beneficiaries’ use of technological tools. In this regard, 

a formal survey of 509 beneficiaries was also carried out in December 2020 to find out 

how many used mass communication platforms (e.g., WhatsApp) on a daily basis. A 

significant number of the beneficiaries (306, 60.11%) responded they had mobile data, 

and 297 (58.34%) said they use WhatsApp regularly. These numbers are considered 

big enough by El Rebost managers to establish mass communication channels with 

the beneficiaries who use this kind of technology.  

 

3. Definition of the requirements for the solution 

To quickly and efficiently distribute the near-expired food, an agile notification and 

appointment system has to be established so that the targeted beneficiaries can come, 

quickly and in an orderly manner, to collect the specific product offered. The solution 

designed needs to observe some requirements, both for the notification and the ap-

pointment request, in accordance with the conclusions of both the analysis of El Re-

bost and the above-mentioned beneficiaries. 

Regarding the notification to the beneficiaries: 

 It must be done quickly and massively 

 It must allow targeting the beneficiaries for notification, depending on the 

quantity of product received and its characteristics. 

 As many of the beneficiaries are unfamiliar with digital platforms, it should 

employ a tool with an easy to use intuitive interface, which can also be easily 

managed by the volunteer staff of El Rebost. 

 It should not represent an extra cost for El Rebost. 
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Regarding the request for an appointment to collect the product: 

 Appointments must be distributed in enabled time slots, with a maximum 

capacity that ensures the agile distribution of the product. 

 El Rebost should be able to keep track of the appointments made by the ben-

eficiaries. 

 For the same reasons as the previous process, it should employ a tool with an 

intuitive interface which is easy to use by the beneficiaries and to be managed 

by the volunteer staff of El Rebost. 

 It should not represent an extra cost for El Rebost. 

 

4. Definition of the procedure 

A procedure to achieve the effective distribution of near-expired perishable food was 

defined according to the requirements noted. Within the procedure, special attention 

was given to how the appropriate beneficiaries for a specific product distribution 

would be selected, as well as to which technological tools should be used for commu-

nication. Benchmarking was performed here to determine the most appropriate tools. 

This phase of the research method is carefully explained in the next section 4 (subsec-

tions 4.1 and 4.2).  

 

5. Project implementation 

Multiple training materials were developed for both volunteers and beneficiaries, to-

gether with sessions to deal with doubts and queries among the volunteers. This 

phase of the research method is explained in subsection 4.3. 

 

6. Results and outcomes discussion 

The results were examined from a critical perspective to extract the strengths and 

weaknesses of the developed procedure, identifying some boundaries of the current 

scope of the solution, which will be further extended in the future. The results are 

presented and discussed in sections 5 and 6 of the manuscript. The fulfillment of the 

three research questions presented in the Introduction is shown in the Conclusions 

section.  

 

4. Procedure for the quick and targeted delivery of unexpected food 

This section presents the solution established for an urgent and targeted distribution 

of near-expired food products among the beneficiaries of El Rebost. The section first ex-

plains how beneficiaries are classified for subsequent targeted distributions (4.1). Then, 

the procedure is described from a product’s arrival to its delivery (4.2). Finally, the prep-

aration carried out for the project implementation is detailed (4.3). 

4.1. Beneficiaries classification for targeted distributions 

When an unexpected product with a close expiration date is received, the number 

and specific beneficiaries to be notified must be selected, taking into account the: 

 Quantity of product: All the product should be delivered and waste should be 

avoided. To ensure that, an enough quantity of beneficiaries should be contacted. At 

the same time, calling to many beneficiaries may be frustrating if the product expires 

quickly and beneficiaries are unable to book an appointment. Thus, an appropriate 

balance must be sought between quantity of product and quantity of beneficiaries 

contacted. 

 Characteristics of the product: Beneficiaries should be selected according to the char-

acteristics of the product, considering: age (i.e.: babies or children), food restrictions 

due to allergies or intolerances (i.e.: celiac), culture or religion (i.e.: vegetarian, halal). 
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 Potential food need: Beneficiaries usually come to receive the monthly basket a spe-

cific week (the first, second, third or fourth week of each month). This feature allows 

to conform heterogeneous groups of beneficiaries who could be in major need as their 

last basket collection has been more weeks ago. For example, if a product has to be 

distributed in the fourth week of a month, the beneficiaries that usually come in the 

first week could be selected, since they have been the longer without any nutritional 

support. 

 Warning time: If the warning time between notification and collection is large enough, 

in general, beneficiaries should have time to organize themselves to go and collect the 

product. In contrast, if the warning time is very short, only beneficiaries living close 

to El Rebost may be able to pick up the product, and they are the ones that should be 

selected. Moreover, beneficiaries living near El Rebost may also be more likely to col-

lect low-value products, such as bread.  

To be able to take into account these criteria when selecting the beneficiaries that are 

notified of the product distribution, all the beneficiaries registered in the “Bon Profit” pro-

ject have been classified in different groups according to 3 characteristics: 

1. Type of beneficiary: To be able to adapt the targeted beneficiaries to the different char-

acteristics of a product, one group of beneficiaries is established for each of their fol-

lowing types: 

o Families with 1 child 

o Families with 2 children 

o Families with 3 or more children 

o Families with babies (children up to 2 years) 

o Celiac 

o Beneficiaries with lactose intolerants 

o Beneficiaries with hypercholesterolemia 

o Vegans or Vegetarians 

 

2. Basket week: To fulfil the food needs of the beneficiaries, four specific groups are de-

fined, according to the week for collecting the basket: 

o the first week of the month 

o the second week of the month 

o the third week of the month 

o the fourth week of the month 

 

3. Proximity: For distributions of low-value products and with a short warning time, 

beneficiaries living near El Rebost (no more than a 15-minute walk) are grouped. 

 

In addition, to take into account the quantity of product available for distribution, as 

it has been mentioned, very high ratios of notified beneficiaries versus available lots of 

product should be avoided to prevent dissatisfaction among beneficiaries wishing to col-

lect a product but being unable to because it has run out. According to El Rebost data, 

some of the established groups might potentially include too many beneficiaries, if they 

are all notified, compared to the product usually distributed. These most crowded groups, 

which are: families with 1 child, families with 2 children and beneficiaries living near El 

Rebost, can therefore divided into sub-groups. In this last case, for example, families living 

near El Rebost may, if necessary, be divided in three possible sub-groups (Proximity-G1, 

Proximity-G2 and Proximity-G3; without any differences among the sub-groups) with the 

sole purpose of being able to target smaller groups of beneficiaries. Likewise, two sub-

groups are defined for families with 1 child (1child-G1 and 1child-G2) and for families 

with 2 children (2children-G1 and 2children-G2). When there are different sub-groups of 

the same type, a consistent rotation among them will be established to balance the food 

deliveries among all those beneficiaries. 
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Consequently, the final sub-group definition is detailed in Table 1, dividing the 17 

choices of sub-groups according to the three main characteristics: Type of beneficiary (one 

beneficiary can belong to more than one type), Basket week (one beneficiary will be cate-

gorized in only one week) and Proximity (one beneficiary living in the surroundings of El 

Rebost will only be categorized in one sub-group of Proximity). For example, at the be-

ginning of the project a family with two children, one of them celiac, that usually collects 

the basket in the second week of the month and living near El Rebost, will be categorized 

in four different sub-groups: 2children-G1, Celiac, Week2, and Proximity-G1. Alterna-

tively, a single-beneficiary without any allergy or alternative diet choice, collecting the 

monthly basket usually in the first week and not living close to El Rebost will be catego-

rized only in the sub-group Week1. 

As mentioned, following El Rebost’s request, when distributing a product only one 

sub-group will be notified at a time; all beneficiaries sharing that particular feature will 

then be able to make the appointment to collect the product. The possibility of managing 

successive notifications to different sub-groups, to increase the chances of complete prod-

uct distribution, will be further studied as a future research. 

Table 1. Division of beneficiaries in groups according to the three characteristics (type, week and 

proximity). 

Type of beneficiary Basket week Proximity 

1child-G1 Babies Week1 Proximity-G1 

1child-G2 Celiac Week2 Proximity-G2 

2children-G1 No lactose Week3 Proximity-G3 

2-children-G2 Hypercholesterolemia Week4  

3+children Vegans/Vegetarians   

4.2. Procedure description 

Figure 2 shows the process of decisions and actions from the moment a product is 

selected for urgent delivery until the delivery is completed. It compresses three stages: 

targeting beneficiaries, communication between El Rebost and beneficiaries to notify the 

product delivery and make an appointment and, finally, distributing the product. 

 

Figure 2. Description of the procedure for the urgent distribution of unexpected product. 

Targeting: 
 Product arrival: A near-expired product with a specific characteristic arrives unex-

pectedly and must be urgently delivered. 

 Beneficiaries selection: Beneficiaries are selected according to the quantity and char-

acteristics of the product, warning time and food need. Although the procedure de-

signed allows selecting beneficiaries sharing at the same time two or more features 

(for example, being celiac and living near El Rebost), in this early stage of the project 
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El Rebost prefers to select only one sub-group of beneficiaries from Table 1 for the 

targeted product distribution. In addition, the tool designed enables managing suc-

cessive notifications to different sub-groups to increase the chances of complete prod-

uct distribution, which will be further studied, together with the interaction of each 

pair of sub-groups, as a future research. 

Communication: 

 Beneficiaries notification: Emails, SMS and instant messaging platforms have been 

analyzed to seek the best channel for the urgent notification of a product distribution. 

From the different options, WhatsApp Business has initially been chosen, since it is a 

free tool, its use is extended among the beneficiaries and it is flexible enough to define 

groups of beneficiaries for targeted distribution. On the other hand, a very low per-

centage of beneficiaries use or even have an email account; and SMS, despite reaching 

the great majority of the beneficiaries, are discarded due to its prohibitive cost. 
 Appointment request: After receiving a notification, beneficiaries can request an ap-

pointment for collecting a lot of the product. The distribution is organized in specific 

time slots to ease the global organization of every internal process of El Rebost. 

Among the tools available, Doodle has initially been chosen to organize the appoint-

ment request, since it allows to set a maximum capacity for each time slot to achieve 

an agile product distribution, it is a free tool and its use is widespread among the 

beneficiaries. It also allows to limit the amount of total appointments for the available 

lots of the product being distributed. Thus, a link to a Doodle is sent to the beneficiar-

ies along with the notification message via WhatsApp Business; they can choose the 

available time slots that best suits them for collecting the product. Other on-line ap-

plications for appointment request, such as “Timify”, “Reservio” and “HubSpot” 

were considered and discarded for being mostly unknown to the beneficiaries. 

Distribution: 

 Beneficiaries validation: It is necessary to confirm that the beneficiaries who come to 

collect the product have been notified with the message and have requested an ap-

pointment. Besides ensuring that the beneficiary can receive the product, the time of 

delivery can be useful for explaining how beneficiaries, unused to this kind of digital 

platforms and devices, can deal with the appointment request. 

 Product delivery: Once the validation has been carried out, the product is delivered 

to the beneficiary. If not enough people have booked an appointment or have come 

to pick up the product, an extra lot could be given to those who have attended. 

4.3. Preparation for the project implementation 

Both beneficiaries and volunteers of the food bank must be precisely informed about 

the procedure defined and the operative functioning of the distribution. Thus, specific 

documentation has been prepared. 

Regarding the beneficiaries, an information leaflet (Figure A3 of the Appendix) has 

been prepared to explain the project. This brochure has been translated into Catalan and 

Spanish, the two languages commonly used by El Rebost and the beneficiaries, and con-

sists of two parts: the upper one, which explains how to register as a beneficiary of the 

“Bon Profit” project, and the lower one, which shows how to make an appointment to 

collect a product. Also, the last basket collections before the start of the program were 

specifically dedicated to clarifying the “Bon Profit” project. 

On the other hand, the successful daily operation of the project depends on the 

prompt action of the volunteers, who are in charge of creating the Doodle, notifying the 

beneficiaries and validating them before the product delivery. Thus, different training ses-

sions were carried out with the volunteers. These sessions detailed the activities to be per-

formed and how the beneficiaries are expected to react. In order to enhance responsibility 

among volunteers, leadership roles to some tasks (for example: notification message send-

ing, or beneficiaries’ validation) were assigned to particular volunteers. In addition, the 
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following material is prepared to ease all tasks and facilitate new volunteers to understand 

the projects’ purpose and day-to-day operation: 

 Information leaflet to explain the “Bon Profit” project at the time of registering the 

beneficiaries (Figure A3). As introduced, this leaflet provides a step-by-step explana-

tion on how to react upon receiving a notification and how to manage the technolog-

ical tools used, to permit the easy day-to-day operation of the project. 

 Information leaflets on how to create a Doodle survey, how to create and send the 

WhatsApp message and how to print the list of reservation appointments to ease the 

validation (Figure A4 of the Appendix). 

5. Results and Discussion 

Next, the results of the procedure implementation are presented (5.1) and discussed 

(5.2).  

 

5.1. Results 

During the initial 7-month period, a total of 7 deliveries were made. Table 2 summa-

rizes the main data of the deliveries, distinguishing their characteristics and the numerical 

results obtained: 

 Characteristics of the delivery: The food product provided and the lots available, as 

well as the start date and time of the first collection time-slot, the warning time and 

the sub-group selected for distribution. According to this information, it is possible 

to differentiate between morning, noon and afternoon deliveries (see the collection 

date row of Table 2), and called at short notice or more than 1 day (24 hours) in ad-

vance (see the warning time row of Table 2). For example, the first delivery was no-

tified to the group Vegans/Vegetarians 27 hours in advance, while the second, target-

ing the group Proximity-G1, had very short notice (only 2 hours beforehand). The 

length of the warning time is due to the urgency of the distribution, involving expiry 

dates and other technical aspects: for instance, no freezer was available when the fro-

zen cannelloni arrived (delivery 2) and they had to be distributed very urgently. Note 

that for notifications with less than 1 day, an immediate response was sought in the 

only operative proximity sub-group (G1), since the number of beneficiaries living 

near El Rebost was at the moment not big enough to require dividing them into dif-

ferent sub-groups. 

 Results of the delivery: The number of beneficiaries notified, those who requested an 

appointment and those who actually collected the product. In total, 129 lots of prod-

uct have been distributed. 

Table 2. Description and results of the “Bon Profit” deliveries. 

Character-

istics 
Delivery 1 Delivery 2 Delivery 3 Delivery 4 Delivery 5 Delivery 6 Delivery 7 

Products to 

deliver 

Frozen ve-

gan pizzas 

Frozen can-

nelloni 

Frozen can-

nelloni and 

fresh pasta 

Yogurt, 

lemon curd, 

bag of do-

nuts and 

gyozas 

Fruit, vege-

tables, 

bread and 

grated 

cheese 

Gazpacho, 

meat 

gyozas, 

meat for 

broth, mar-

garine, 

bread 

Margarine, 

Brussels 

sprouts, 

squash, soy 

yogurts 

Available 

lots 
45 30 60 30 25 20 30 

Collection 

date 

17-mar  

at 16:30 

26-mar  

at 12:30 

30-mar  

at 12:30 

3-aug  

at 11:00 

11-oct  

at 17:30 

11-oct  

at 17:45 

4-nov  

at 10:30 

Warning 

time (hours) 
27 2 25 16 6 4 15 
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Sub-group 

called 

Vegans / 

Vegetarians 

Proximity-

G1 
Week2 

Proximity-

G1 

Proximity-

G1 

Proximity-

G1 

Proximity-

G1 
 

Results  

Beneficiar-

ies notified 
46 97 114 122 130 129 85 

Appoint-

ments 
19 13 27 30 25 16 14 

Deliveries 21* 15* 29* 23 24 6 11 

Appoint-

ments vs 

notified 

41.30% 13.40% 23.68% 24.59% 19.23% 12.40% 16.47% 

Deliveries 

vs available 

lots 

46.67% 50% 48.83% 76.67% 96% 30% 36.67% 

* the number of deliveries is in some cases higher than the number of appointments, since it was allowed to pick up a 

product without booking in advance. 

 

5.2. Discussion 

A notable engagement was reached since the first delivery, where almost 50% of the 

lots could be given to vegan beneficiaries (Table 2; last row). Indeed, the ratio of deliver-

ies/available lots increased with the fourth and the fifth distribution, the latter reaching 

almost a 100% (96%), which proves the possibility of performing a quick and targeted 

product distribution. Regarding the sixth and seventh delivery, the lower engagement 

may be conditioned by the time elapsed since the last delivery (two months including 

mid-August) which could lead to some beneficiaries forgetting about the operation of the 

project. Apart from the usual engagement curve of a new service, with common ups and 

downs, in some cases other reasons could also affect the variability in participation: time 

between notification and collection (2 and 4 hours in deliveries 2 and 6); delivery sched-

uled during holidays (delivery 3, at Easter); or simply more or less attraction (regarding 

nutrition content or flavor) toward the product offered, as concluded by Burke et al. [27].  

It is also important to discuss the percentage of appointments versus the number of 

beneficiaries notified (penultimate line of the table). The percentages obtained clearly 

show the response of different groups of beneficiaries: 41.30% for the vegans/vegetarians 

(delivery 1); from 12 to 20% for the subgroup Proximity-G1 (deliveries 2, 6 and 7); and 

23.68% for beneficiaries collecting the basket in Week2 (delivery 3). These numbers reflect 

a trend in responses that may be used in the future as an indicator of how many benefi-

ciaries to notify for a product distribution of each kind, always trying to match the ap-

pointments and collections with the currently available lots to be delivered. 

 Moreover, the high response of vegan beneficiaries (highest rate appoint-

ment/noted: 41.30%) could represent a promising example for other groups linked to a 

food constraint or diet choice: celiac or lactose intolerants, who could not be called during 

the project implementation. These groups can consider the notification as more specifi-

cally targeted and therefore provide a more active response. In any case, El Rebost admin-

istration emphasize their satisfaction at having the procedure in place for whenever dis-

tribution to these food-constrained groups may occur.   

 

 

6. Project Outcomes 
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The project and the deliveries have been very well received by both El Rebost and 

the beneficiaries. In the first place, the administration of El Rebost now enjoys the possi-

bility of selecting the appropriate beneficiaries for the delivery of a product, as well as its 

partial or complete distribution in an orderly manner through appointment reservations. 

Meanwhile, the beneficiaries are happy to receive an unexpected product outside their 

basket collection timeslot, via a system which for most of them find easy to use. They also 

appreciate the chance of actively choosing to collect a product, rather than just having it 

given to them, which has important behavioral benefits for users [28]. 

In the brief period since the project’s implementation, the procedure has already had 

a real impact for both the entity and the beneficiaries. Table 3 lists the six main differences 

introduced by the procedure in relation to the improvement of quick and targeted food 

delivery management by El Rebost (1-2) and the impact on the beneficiaries (3-5). The 

particular action within the solution that has caused this improvement is also detailed in 

the third column.  

Table 3. Differences in the delivery of unexpected product introduced by the developed solution. 

 Before After Particular action within the solution 

1 Distribution of the product among the 

beneficiaries who have to collect the 

monthly basket 

 

Distribution of the product among inten-

tionally targeted beneficiaries 

For each product delivery, beneficiaries are 

selected according to their type (children, ce-

liac, etc.), food need (basket week) and ca-

pacity of response (proximity) 

 

2 The entity did not have control of the 

beneficiaries receiving products and 

the quantities received, since they 

lacked a management system capable 

to easily offering such control 

 

The entity can easily keep track of the 

beneficiaries receiving products and the 

quantities received, since the beneficiaries 

themselves make an appointment 

Beneficiaries are validated at the moment of 

delivery, checking both the notification re-

ceived and their appointment request. Vali-

dation documents are kept.  

3 Beneficiaries were unexpectedly given 

a product in their basket 

Beneficiaries actively decide if they are 

interested in collecting the product 

 

 

 

A new distribution channel, appropriate for 

urgent and targeted delivered, has been im-

plemented 

4 Beneficiaries only received monthly 

deliveries 

Beneficiaries have the possibility of occa-

sionally receiving a complementary prod-

uct, in addition to monthly deliveries 

 

5 Beneficiaries and some volunteers 

made small use digital platforms 

Beneficiaries and volunteers increase 

technological skills with the use of simple 

digital tools 

 

Beneficiaries are requested to actively partic-

ipate by deciding whether they want to col-

lect a product and make the appointment 

The impact of the designed procedure on the food received by beneficiaries (4th dif-

ference in Table 3) will obviously depend on the frequency of the unexpected arrivals, 

which can fluctuate from time to time. For example, during 2020, with the COVID pan-

demic, El Rebost estimated that there was an unexpected of near-expired products about 

once a week; and the new uncertainty in the food distribution chain derived from the crisis 

in Ukraine, could produce a similar scenario. Had the solution developed here been ready 

in 2020, the beneficiaries would have had a significant increase in the food received. In-

deed, the beneficiaries grouped in the four-week sub-groups (Week1 - Week4; Table 1) 

could have been alerted in a circular manner, ensuring perfect rotation among them and 

allowing, if desired, a second monthly collection of some products for all of them. The 

specific week selection for each delivery could be placed two weeks after having collected 

their monthly basket, to evenly space out their collections, or when the new basket is one 

week away, when there may be in more need. 
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7. Conclusions 

Food banks occasionally receive significant unexpected quantities of a near-expired 

product, which are distributed by means of monthly basket collections. This leads to the 

delivery of large quantities to a few beneficiaries, who may not be suited to the product, 

because of its characteristics. To solve this problem, this paper presents a procedure for 

food banks to manage the unexpected arrivals of near-expired food products and distrib-

ute them quickly to targeted beneficiaries. The procedure has been designed in close col-

laboration with the network of small social food banks El Rebost, in Terrassa, Barcelona. 

The study has responded to the three research questions stated in the introduction: 

 Beneficiaries have been grouped according to inherent characteristics, in-

volving family members, diet choices and constraints; according to the need 

for any additional food support they may have and to the quick response 

capacity for very urgent distributions. 

 The communications tools had to allow quick and massive notifications, en-

able targeting the beneficiaries and limiting the appointments within time-

slots. They also had to use intuitive interfaces and not involve any extra cost.  

 The implementation of the procedure should be preceded by training ses-

sions for volunteers and the distribution of training materials to beneficiaries 

and volunteers. These materials aimed to explain the whole project and how 

each task should be performed. Real-time tests with a sample of beneficiaries 

are encouraged, to identify potential pitfalls.   

The opinions collected from both the administration of El Rebost and the beneficiar-

ies show they are highly satisfied with the project. On the one hand, the new procedure 

allows a more efficient distribution of products that could end up being discarded or in-

efficiently distributed, to target the most suitable beneficiaries for the collection and to 

track the deliveries made to particular groups. On the other hand, it constitutes an oppor-

tunity to increase technological capacities of volunteers and beneficiaries, and offer the 

latter the possibility of collecting food product outside their regular appointments. 

The solution has been applied to seven real deliveries and a total of 129 lots of prod-

ucts have been distributed. Some of the deliveries were very successful, with a remarkable 

response rate (more than 40% of vegan beneficiaries notified made an appointment), and 

very high delivery rates (77% and 96% of the lots available were given to targeted benefi-

ciaries in two deliveries). Meanwhile, the experience gathered and the results analysis also 

allow some boundaries of the current scope of the solution to be established, which will 

be extended in the future: 

 For the sake of simplicity, the current solution does not consider making suc-

cessive notifications to different groups of beneficiaries for a single product 

distribution in case the rhythm of appointments appears too low for com-

plete distribution of the product. An easy and accurate management of such 

successive notifications will be studied. Here, the data collected regarding 

the percentage of appointments for each beneficiary group will be taken into 

account when making the successive notifications. 

 The current solution is not integrated with the regular basket distribution 

channel of El Rebost. In a scenario of limited resources, it is interesting to 

note that the monthly basket can omit specific products just supplied to a 

beneficiary due to an unexpected arrival. These products can then be sup-

plied to other beneficiaries who were unable to avail of the unexpected dis-

tribution since they were not notified. 

 The specific tools used will also be continuously revised to reflect new tech-

nological trends and changes in use among the population. 

Finally, it is necessary to point out that the designed procedure can be extremely use-

ful for other food banks that find themselves in need of targeting the urgent distribution 

of a product. This project can also be adjusted for upstream stages in the food supply 

chain, for example, distributions from larger food banks to small centers, like that of El 
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Rebost. Consequently, it is hoped to extend the procedure to other entities in the food 

recovery supply chain. 
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Appendix 

This appendix shows images of the facilities of El Rebost (warehouse: Figure A1; 

picking area: Figure A2) and training materials for beneficiaries (Figure A3) and volun-

teers (Figure A4).  

 

 

Figure A1. Reception and Storage in a warehouse. 
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Figure A2. Food distribution in a picking area. 

 

 

Figure A3. Information leaflet to register a beneficiary, consisting of two parts: an upper one, to explain how a beneficiary should 

register the “Bon Profit” project; and the lower one, to show how to make an appointment for a product collection.  
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(a) 

 

(b) 

 

(c) 

Figure A4. Information leaflets for volunteers about how to create a Doodle (a), create and send a WhatsApp message (b) and print 

the appointment list from Doodle (c). 

 

 

References 

1. Food and Agriculture Organization of the United Nations (FAO). La seguridad alimentaria: información para la toma de deci-

siones. Guía práctica 2011. Available online at: https://www.fao.org/-3/al936s/al936s00.pdf 

2. Food and Agriculture Organization of the United Nations (FAO). The State of Food Security and Nutrition in the World 2018. 

Building climate resilience for food security and nutrition 2018 

3. Grimaccia, E.; Naccarato, A. Food Insecurity in Europe: A Gender Perspective. Social Indicators Research 2022 161 649-667  

4. Food Security Information Network (FSIN). 2020 Global report on food crises. 2020 

5. United Nations (UN). Global impact of war in Ukraine on food, energy and finance systems. Brief No. 1. 2022 

6. Martins, CL.; Melo, MT.; Pato, MV. Redesigning a food bank supply chain network in a triple bottom line context. International 

Journal of Production Economics 2019, 214, 234–247 

7. Capodistrias, P.; Szulecka, J.; Corciolani, M.; Strom-Andersen, N. European food banks and COVID-19: Resilience and innova-

tion in times of crisis. Socio-Economic Planning Sciences 2022, 82, 101187 

8. Filimonau, V.; Ermolaev, VA. Mitigation of food loss and waste in primary production of a transition economy via stakeholder 

collaboration: A perspective of independent farmers in Russia. Sustainable Production and Consumption 2021, 28, 359–370 

9. Martins, I.; Guedes, T.; Rama, P.; Ramos, J.; Tchemisova, T. Modelling the problem of food distribution by the Portuguese food 

banks. Int. J. Mathematical Modelling and Numerical Optimisation 2011, Vol. 2 No. 3 

10. Rizvi, A.; Wasfi, R.; Enns, A.; Kristjansson, E. The impact of novel and traditional food bank approaches on food insecurity: a 

longitudinal study in Ottawa, Canada. Public Health 2021, 21, 771 

11. Solak, S.; Scherrer, C.; Ghoniem, A. The stop-and-drop problem in nonprofit food distribution networks. Annals of Operations 

Research 2014, 221, 407–426 

12. Davis, LB.; Sengul, I.; Ivy, JS.; Brock, LG.; Miles, L. Scheduling food bank collections and deliveries to ensure food safety and 

improve access. Socio-Economic Planning Sciences 2014 



Sustainability 2022, 14, x FOR PEER REVIEW 17 of 17 
 

13. Lien, RW.; Iravani, SMR.; Smilowitz, KR. Sequential Resource Allocation for Nonprofit Operations. Operations Research 2014, 

62, 301-317 

14. Orgut, IS.; Ivy, JS.; Uzsoy, R.; Hale, C. Robust optimization approaches for the equitable and effective distribution of donated 

food. European Journal of Operational Research 2018, 269, 516–531 

15. Alkaabneh, F.; Diabat, A.; Gao, HO. A unified framework for efficient, effective, and fair resource allocation by food banks 

using an Approximate Dynamic Programming approach. Omega 2021, 100, 102300 

16. Kaviyani-Charati, M.; Ameli, M.; Heidarzadeh-Souraki, F.; Jabbarzadeh, A. Sustainable network design for a non-profit food 

bank supply chain with a heterogeneous fleet under uncertainty. Computers & Industrial Engineering 2022, 171, 108442 

17. Brock, LG.; Davis, LB. Estimating available supermarket commodities for food bank collection in the absence of information. 

Expert Systems with Applications 2015, 42, 3450–3461 

18. Al-Saidi, M.; Das, P.; Saadaoui, I. Circular Economy in Basic Supply: Framing the Approach for the Water and Food Sectors of 

the Gulf Cooperation Council Countries. Sustainable Production and Consumption 2021, 27, 1273–1285 

19. Giuseppe, A.; Mario, E.; Cinzia, M. Economic benefits from food recovery at the retail stage: An application to Italian food 

chains. Waste Management 2014, 34, 1306–1316 

20. Mohan, S.; Gopalakrishnan, M.; Mizzi, PJ. Improving the efficiency of a non-profit supply chain for the food insecure. Int. J. 

Production Economics 2013, 143, 248–255 

21. González-Torre, P.; Lozano, S.; Adenso-Díaz, B. Efficiency Analysis of the European Food Banks: Some Managerial Results. 

Voluntas 2017, 28, 822–838 

22. Evans, SH.; Clarke, P. Training volunteers to run information technologies: a case study of effectiveness at Community Food 

Pantries. Nonprofit and voluntary sector quarterly 2010, 39 

23. Arroyo-Moliner, L.; Murillo, D. From warehouses to platforms: reinventing foodbanks through the lens of the digital economy. 

Antenna for Social Innovation 2021. Institute for Social Innovation. ESADE, Ramon Llull University.  

24. Gibson, SR.; Metcalfe, JJ.; McCaffrey, J.; Allison, T.; Prescott, M.P. Nutrition environment at food pantries improves after fresh 

produce donation program. Journal of Nutrition Education and Behaviour 2022, 54, 5, 432-441 

25. Greiss, J.; Cantillon, B.; Marchal, S.; Penne, T. Europe as agent that fills the gaps? The case of FEAD 2019, 19.03 

26. Annunziata, A.; Agovino, M.; Ferraro, A.; Mariani, A. Household Food Waste: A Case Study in Southern Italy. Sustainability 

2020, 12, 1495 

27. Burke, T.K.; Walch, A.K.; Holland, K.; Byam, B.; Reamer, D. Strategizing Dinner: How American Pantry Users Think about 

Feeding Their Families with Limited Resources. Sustainability 2021, 13, 9772 

28. Wilson, NLW.; Calancie, L.; Adkins, J.; Folta, SC. Understanding micro-pantries as an emergency food source during the 

COVID-19 pandemic. Journal of Nutrition Education and Behavior 2022, 54, 4, 299-310. 


	1. Introduction
	2. The Network of small social food banks El Rebost
	3. Materials and Methods
	4. Procedure for the quick and targeted delivery of unexpected food
	4.1. Beneficiaries classification for targeted distributions
	4.2. Procedure description
	4.3. Preparation for the project implementation

	5. Results and Discussion
	5.1. Results
	5.2. Discussion

	6. Project Outcomes
	7. Conclusions
	References

