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Abstract

Food rescue has been identified as a sustainable approach in preventing wastage of surplus food
and achieving food security. Although food insecurity is widely prevalent in developing coun-
tries, there is a paucity of research investigating food donations and rescue operations in these
countries. This study focuses on surplus food redistribution activities from a developing coun-
try perspective. Specifically, the study analyses the structure, motivations, and limitations of the
existing food rescue system in Colombo, Sri Lanka, by conducting a series of structured inter-
views with twenty food donors and redistributors. The food rescue system in Sri Lanka charac-
terises a sporadic redistribution, and food donors and rescuers are mainly driven by humanitarian
motives. The findings also reveal missing institutions — facilitator organisations and back-line
organisations — in the surplus food rescue system. Food redistributors identified that inadequate
food logistics and establishing formal partnerships as major challenges in food rescue operations.
Establishing intermediary organisations such as food banks to provide the required food logistics,
imposing food safety parameters and minimum quality standards required for surplus food redis-
tribution, and community awareness programmes on food redistribution can increase the effi-
ciency and effectiveness of food rescue operations. There is an urgent need to embed food rescue
as a strategy to reduce food wastage and to enhance food security in existing policies.
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Introduction

Food insecurity' is a significant global problem affecting food availability, access, and dis-
tribution [1]. According to the Food and Agriculture Organisation, around 12% of the total
population in the world was severely food insecure in 2020 and there are 768 million people

! Food insecurity is regarded as a household-level economic and social condition of limited or uncertain
access to adequate food (USDA, 2022).
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on average, who suffer from hunger, which is nearly 9.9% of the global population [2]. The
COVID-19 pandemic has exacerbated the problem and increased the proportion of people suf-
fer from hunger in 2020 [2]. More than half of the world’s undernourished people are reported
in Asia (418 million) which is around 9% of the total population in the region [2]. According
to United Nations Environment Programme [3], 12.9% of the population in developing regions
suffer from hunger. The same report states that poor people in developing countries spend
50-80% of their income on food, exposing them to price volatility and food insecurity [3].

The issues of food loss, food waste, and food insecurity are specifically reflected in the
2030 agenda for Sustainable Development with the targets of the Sustainable Development
Goals (SDGs). The issue of food insecurity is addressed in SDG 2, having a target in ensur-
ing access to safe, nutritious, and sufficient food throughout the year by all people, including
infants by 2030. Also, the SDG 2 have targets to end all forms of malnutrition by 2030, to
alleviate stunting and wasting in children under 5 years of age, and to address the nutritional
needs of adolescent girls, pregnant and lactating women, and older persons by 2025. The SDG
12.3 calls for halving the global food waste at the retail and consumer levels and the reduction
of food losses along production and supply chains, including post-harvest losses by 2030 [4].

Nearly one-third of food produced is wasted each year all around the world [5]. Food
waste occurs when any edible material that is intended for human consumption is discarded
because of consumers’ purchasing decisions or retailers’ and food service providers’ deci-
sions which affect consumer behaviour [6]. This wasted food has significant impacts on
the environment through the use of resources such as land, water, energy, and fuel used in
producing, manufacturing, packaging, distributing, and preparing food [7]. Therefore, food
waste has significant economic, environmental and social consequences which affect the
sustainable development of a nation [8].

Global sustainability challenges such as the growing population and the scarcity of
resources drive nations towards a circular economy [9]. Circular economy is an approach
which strives to avoid waste and to sustain the value of resources [9]. It is a sustainable
economic system where materials and energy are reused, recycled, or refurbished and
make waste of one stage of the supply chain a resource to another entity [10, 11]. When
the principles of circular economy: reduce, reuse, and recycle are applied to food systems,
it helps in reducing food waste and enables alleviating hunger [9, 12, 13]. Rescuing surplus
edible food and distributing it to hunger is identified as an approach to reuse food [14] and
is conceived as a humane practice which reduces social and environmental impacts of food
waste [15]. Redistribution of surplus food minimises the food waste from a social perspec-
tive [16]. Therefore, food rescue enables circular economy by recovering food waste and
sharing among needy consumers encompassing multiple SDGs.

Food rescue has been identified as an approach in preventing wastage of surplus food,
alleviating hunger, and achieving food security [17-21]. It creates a “win—win” situa-
tion by reducing food insecurity and fighting food wastage [22]. There is a significant
increase in demand for food initiatives such as food banks® in both developing and devel-
oped countries due to food affordability problems and income losses following COVID-
19 pandemic [2]. Though experiencing food insecurity, food waste is a significant prob-
lem in Sri Lanka [23]. The Western Province, where the capital city, Colombo is located,
generates the highest amount of solid waste in Sri Lanka (33%) which accounts for the
highest proportion of food waste in the country [24, 25]. According to the estimates in

2 Food banks are non-profit organisations which serve as centres for food donations [72] and distribute
food through other non-profit institutions which feed food insecure people [73].
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the year 2017, around 353 tonnes of food waste has been accumulated in the Colombo
municipal council area which is roughly half of the total solid waste in the area [26].
Households were identified as the main food waste generator, while the category “food
services” is the second largest contributor to food waste (110 tonnes/day) followed by
markets and meat shops [26]. Despite the enormity of the issue, there is a dearth of
research on food rescue operations in developing countries [22, 27]. Furthermore, these
countries have given less attention to contributions of circular economy [28], and thus,
this paper should help to reduce the research gap by focusing on food rescue system in
Sri Lanka.

Research Aims

An in-depth understanding of surplus food rescue systems is needed to enhance contribu-
tions to food security and circular economy goals. Therefore, the aim of the present study
is to analyse the institutional structure, motivations, and constraints of surplus food donors
and redistributors in Colombo, Sri Lanka. The main research questions addressed in the
study are the following:

1. What are the institutional arrangements of the existing food rescue system?
How do the main stakeholder groups organise food rescue activities (surplus food donors
and surplus food redistributors)?

3. What are the motivations and constraints of food rescue activities?

The study makes a distinctive contribution to the literature by providing useful insights
on the operation of food rescue system from a developing country perspective, which will
be helpful in formulating policies to elevate food insecurity and to reduce food waste. In
particular, it highlights the missing links in the food rescue system and argues for the estab-
lishment of facilitating agencies to strengthen the system. The findings are also useful in
achieving Sustainable Development Goal (SDG) 2 of alleviating hunger and the SDG 12.3
of halving the food waste at the retail and consumer levels by 2030 in developing countries.

The remainder of this article is structured as follows. “Food Rescue and Food Redistri-
bution” presents a literature review on food rescue and food redistribution operations and
develops a conceptual model of food rescue. In “Methods and Data,” the case study details
and the methodology are presented. Findings are discussed in the “Results and Discussion”
under six themes: overview of food insecurity and food waste in Sri Lanka, surplus food
donation, surplus food redistribution, overview of Colombo’s food rescue system, motives
for surplus food donation and redistribution, and challenges in food rescue system. The
concluding section provides several policy implications arising from the findings.

Food Rescue and Food Redistribution

Food rescue, also called food recovery [29, 30] or food redistribution [31, 32], has been
identified as one of the key means to address food insecurity and also to prevent wast-
age of surplus food [17-19, 21]. In the US Food Recovery Hierarchy (Fig. 1) which pri-
oritises various endpoints of surplus food, food rescue is the second most preferred food
recovery method. Food redistribution is the practice of collecting surplus edible food and
distributing it directly or indirectly to food insecure people [33]. Food redistribution not
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\  Food Recovery Hierarchy
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Fig. 1 Food recovery hierarchy. Source: US Environmental Protection Agency, https://www.epa.gov/susta
inable-management-food/food-recovery-hierarchy

only divert food waste from landfills but also addresses food poverty [34]. Redistribution of
surplus food to the impoverished has been identified as a low-cost approach to reduce the
gap between food loss and food insecurity [35, 36]. Food waste prevention through food
redistribution avoids negative environmental consequences [37] and also leads to poten-
tial social and economic benefits [19, 33]. Vlaholias et al. [31, p. 7998] suggests that food
redistribution hold both “pro-social and pro-environmental” aims.

Food Rescue Operations

There are different modes of food rescue operations in terms of the logistic link between
the surplus food owners and the final consumer [38, 39]. These food rescue operations
also differ in terms of type of donations accepted, price charged [19], and the final
consumer targeted [38]. Food businesses donate surplus food at different stages of the
food supply chain, i.e. food production, processing, and retail. These donor organisa-
tions include hotels, restaurants, cafes, catering, and supermarkets [18]. Moreover, there
are private donors, who donate surplus food from events and special occasions [40].
Surplus food is “most often donated on an ad-hoc basis” [41, p.2]. Motives for donat-
ing surplus food includes concern for the environment, concern for people in need, or
to decrease landfill costs [31]. Some food businesses donate surplus food as corporate
social responsibility (CSR) or as a marketing strategy to win the public favour [31].
Organisations that are involved in the redistribution of surplus food can be classified as
either “front-line” or “back-line” organisations [40]. Back-line organisations are logistic
service providers who transport, store, and redistribute donated food to charitable organisa-
tions [41]. A food bank is such an organisation where people donate surplus food, which
is stored and further transferred either to a charity or directly to people in need [20, 27].
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Although food bank is an established concept in USA and many European countries, it
is a recent initiative in many Asian countries [27]. Front-line organisations are charitable
organisations which either receive donated food from back-line organisations or collect
surplus food directly from donors in the food supply chain and provide this food to their
beneficiaries [20, 41]. Back-line organisations must register their suppliers (donors) and
the recipients while the front-line organisations only need to record the donors [40]. Fig-
ure 2 presents the potential links these organisations have with surplus food donors and
beneficiaries.

Annakshetra is an initiative in India which rescue excess food from restaurants, tem-
ples, weddings, and parties [42]. The initiative strives to reduce food waste and to ensure
poverty eradication and food insecurity in India [42]. The 24-h hotline number is circu-
lated among general public in Jaipur area through print media to receive information on
surplus food and have a smartphone App to connect with surplus food donors [42]. There
are around 187 such food redistributing organisations in India; however, they are operating
independently, and there is lack of coordination among each other [27]. Most of the food
rescue initiatives in India are therefore front-line organisations, where they collect food
donations and distribute to needy people immediately. Linking with organisations, which
provide logistics for food storage and transport, will allow these initiatives to rescue food
and cater food demand irrespective of the geographical areas they operate.

There are various forms of food redistribution operations practiced by surplus food
redistributing organisations. Surplus food or food ingredients can either be packed in
boxes, parcels, or bags and distributed free of charge to needy people who are unable
to purchase them, or can be served in soup kitchens, a place where free food is served
to homeless [18, 19, 40]. Sometimes the rescued food is sold at discounted prices [18]
by front-line organisations such as social enterprises [43]. Moreover, there are facilitator
organisations that play an intermediary role and coordinate between surplus food donors
and back-line and/or front-line organisations. These facilitator organisations facilitate food
redistribution by matching the supply of surplus food with potential demand [20, 40]. Web
platforms and smart phone applications can facilitate food sharing and redistribution by
developing a communication channel between food donors and redistributors [14, 39].

Effective utilisation of the recovered food with minimum wastage determines the effi-
ciency of these food rescue operations [20]. While food redistribution operations in devel-
oped countries are mediated by facilitator organisations and back-line organisations like
food banks [14, 40, 41], this is less prominent in developing countries, which creates inef-
ficiencies in surplus food redistribution activities [27].

The conceptual framework constructed for the research based on the literature review
(Fig. 2) represents stakeholders on the supply side (surplus food donors), stakeholders on
the demand side (back-line and front-line organisation), and intermediaries (facilitator
organisations) involve in surplus food redistribution.

Methods and Data
Location of the Study

Colombo city is situated in the Western Province of Sri Lanka and is the commercial capi-
tal and the economic centre of the country. Colombo city covers an extent of 37.3 km?
and has a resident population of 626,000 [44]. In addition, the daily floating population is
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nearly 500,000 [44]. Nearly 50% of the population in Colombo city is living in slums with
minimum facilities and inadequate living conditions, and urban poverty is most predomi-
nant in the city of Colombo [45, 46]. Majority of the urban slum residents in Colombo
municipal area are food insecure [45]. Colombo shows the highest percentage (56.2%) of
food insecure people, where 59% of households are suffering from food insecurity [26, 47].
People in the Colombo district have significant nutrition related health issues where 40% of
them are prevalence to anaemia [26].

Recruitment of Interviewees

The study adopted a qualitative approach and used structured in-depth interviews to gather
information on the surplus food rescue system in Colombo, Sri Lanka. Purposive, non-
random sampling technique was adopted to select the interviewees. Data collection was
started by identifying organisations involved in surplus food redistribution in Sri Lanka.
Two front-line organisations (Robin Hood Army and the Soup Bowl) were selected by
referring secondary sources of information, such as published articles, project reports,
newspaper articles, social media posts, and websites. Both the above organisations are not-
for-profit organisations. A snowball sampling strategy was followed for surplus food donor
selection, ensuring the sample represents food producers and retailers. Participants who
were actively engaged in surplus food donation and redistribution and who are knowledge-
able on managing surplus food in their representative organisations were selected for the
interviews. The information on target organisations, stakeholder type (donor or redistribu-
tor), and details about the interviewees are presented in Appendix Table 1.

Data Collection and Analysis

Twenty semi-structured interviews were conducted from February 2021 to July 2021 to
collect primary data. The study used semi-structured interview guides to conduct inter-
views. The interview guides were slightly modified based on the type of the stakeholder,
surplus food donor, or redistributor. The interview guide for surplus food donors covered
four topic areas: motives for donating surplus food, mode of donation, receivers/beneficiar-
ies, and challenges. The interview guide for surplus food redistributors covered four topic
areas: initiation and evolution, motives for food redistribution, the process of food redistri-
bution (suppliers, operations, and communication), and challenges.

Most of the interviews with surplus food donors were conducted face-to-face at the
selected organisations. However, the interviews with managers of two hotels were con-
ducted over the phone due to access restrictions imposed as a result of COVID-19 pan-
demic. Moreover, the interviews with six interviewees representing two food redistribution
organisations were conducted over the phone. Each interview lasted between 10 to 20 min.
All the interviews were conducted in Sinhala, transcribed manually, and later translated to
English. Collected data were analysed by thematic analysis. Transcripts were read multiple
times, and quotes in each interview were summarised. Portions of quotes with data relevant
to the topics of interest were coded while making comparisons between the two subsam-
ples (surplus food donors and redistributors). Then, the consistencies and patterns in data
were screened and similar codes were grouped. Main themes were identified and matched
with the literature.
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Results and Discussion

An overview of food insecurity and the magnitude of food waste problem in Sri Lanka are
discussed in “Food Waste and Food Insecurity in Sri Lanka.” Findings on surplus food
donations in Colombo, Sri Lanka, are discussed in “Surplus Food Donations” followed
by two case studies of food redistribution activities in “Surplus Food Redistribution.” The
institutional structure of Colombo’s food rescue system is discussed in “Institutional Struc-
ture of Colombo’s Food Recue System.” Motives for surplus food donation and redistribu-
tion are discussed in “Motives of Surplus Food Donation and Redistribution.” “Food Res-
cue and Redistribution Challenges” discuss the challenges on food rescue operations and
food redistribution activities in Colombo, Sri Lanka.

Food Waste and Food Insecurity in Sri Lanka

Food waste is a growing problem in Sri Lanka. About 3963 tonnes of food is wasted in the
country per day [25, 48]. Currently, more than half of the total solid waste in the country
(57%) is food waste [25]. Urbanisation, higher urban income, expansion of supermarket
chains, and changes in diets and lifestyles of people are the leading causes for waste in the
Sri Lankan food systems [23]. Food waste creates a significant pressure on municipal waste
management and negative impacts on the environment mainly in the urban areas of the
country, as there are less opportunities to reintegrate these organic waste in the agricultural
production [25].

Although a high amount of food is wasted in Sri Lanka, around one-third of the people
cannot afford a nutritious diet and approximately 22% of the total population in the country
does not have sufficient food to sustain a healthy life [23]. Particularly, urban populations
in Sri Lanka have experienced nutritional insecurity [49]. Individuals whose per capita
daily calorie consumption is below 2030 kcal are considered as food insecure, according to
the official poverty line [47, 50]. Around 17% of children between 6 and 59 months suffer
from chronic malnutrition [51]. Nearly 6.8% of Sri Lanka’s population is undernourished,
and 15.1% children under 5 years are prevalence to wasting, while 17.3% of them are prev-
alence to stunting [52]. The highest percentage of food insecure people in Sri Lanka has
been reported from the Western Province [53]. The poverty rate in Sri Lanka expected to
increase to 11.7% in 2022, due to country’s economic crisis [54], and this will increase the
number of food insecure people in the country.

There are more than fifteen acts, ordinances, policies, and by-laws in Sri Lanka address-
ing different stages of waste management namely, waste collection, segregation, recycling,
disposal, waste prevention, and waste reduction. Detailed information on these policies and
legislations are presented in Aheeyar [48]. The National Policy on Sustainable Consump-
tion and Production has adopted SDG 12.3 targets, and reducing food waste is a priority
area in the National Waste Management Policy. A considerable portion of food which is
wasted in Sri Lanka can be re-purposed before expiry for the benefit of the food insecure
communities [23]. In 2021, the Ministry of Environment adopted a National Roadmap on
Urban Food Waste Prevention and Reduction which was formulated by FAO with the sup-
port of International Water Management Institute (IWMI). This roadmap identified the
legislative acts and regulations that could be revised to support food redistribution related
efforts. This is a promising development as it can draw a significant attention to food res-
cue operations in Sri Lanka. However, none of the currently active policies and legislations
in Sri Lanka has included food rescue operations in their policy statements and goals, as a
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strategy to manage food wastage or to elevate food security. Moreover, the hygiene require-
ments, food safety parameters, and minimum quality standards required for leftover food
redistribution to needy people have not been included in any of the legal statements cur-
rently operative in Sri Lanka [48].

Surplus Food Donations

Several restaurants, canteens, bakeries, caterers, and supermarkets located in the Colombo
city area donate their surplus or unsold food to needy people living in the vicinity [23].
Few surplus food donors in Colombo who strive to limit food waste have collaborated with
front-line organisations which are local charities to redistribute the food in good conditions
to the families in need [23, 48]. Robin Hood Army is a well-known not-for-profit food
redistribution initiative (a front-line organisation) operating in Colombo [23]. The Soup
Bowl, another social initiative (a front-line organisation), collects unsold food products
from a supermarket chain and directly redistribute them to needy homes [23, 55].

The strategies adopted by surplus food donors in managing surplus food vary between
organisations, depending on the type of food and outlet. Some of the strategies expressed
were distributing surplus food among employees, donating to homeless, re-using them to
produce some other products or as feed, returning the surplus to the main branch, and dis-
posing them systematically as food waste. All the seven interviewees from restaurants and
cafes stated that they often distribute surplus cooked food to their employees at the end of
the day.

If there is any food remains in the showcases that cannot be sold the following day
and excess food in the buffet containers, we allow our waiters and kitchen staff mem-
bers to take them home at no cost (Manager, Restaurant 1).

It should be noted, however, not every restaurant in Sri Lanka practices this and some
restaurants in Sri Lanka have a policy that does not allow giving surplus food to staff. With
surplus food give aways to staff, there can be a possibility that staff may have an incentive
that might affect sales. For example, this could encourage staff to refill buffets slowly in
order to save more food for themselves.

Restaurant 2 claimed that they distribute surplus food from their lunch buffet among
needy people in nearby area. This is an example for a direct donation to food insecure
(Fig. 3).

Each day around 4.00 pm we clean the lunch buffet to prepare tables for our dinner
service. If there is excess food from lunch, one of our waiters distribute them to beg-
gars found nearby. As we are doing this for months, some beggars have used to wan-
der near the restaurant close to that time, expecting for a packet of lunch. (Manager,
Restaurant 2).

Managers of café 3 and café 4 stated that they donate surplus food to a local charity
organisation, which is a front-line organisation. However, they were reluctant to provide
information on quantities of food donated. These cafes do not have formal agreements
or any written contracts with the charity but used to contact them directly whenever they
detect excess food in above the limits they can manage internally.

There are some occasions [that] the café ends up with surplus bakery products, where
the quantities are more than that can be shared among our employees. In such situa-
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tions, I call the RHA (Robin Hood Army) and inform that we have ‘x’ amount of ‘y’
products in excess. They come and collect the surplus in bulk. We have not signed
any agreements with RHA, but I personally trust their operations are safe and meet
the standards (Manager, Café 3).

Sundgren [41; p. 6] identified this process as “sporadic redistribution” which occurs
with “no agreed pick-up schedule among the company and the food aid organisation.” This
appears to be the case of food re-distribution in Colombo, Sri Lanka. The donors contact
the food redistribution organisations when they detect surplus food, or the food redistribu-
tion organisation may contact potential donors. Such a relationship is less predictable than
“ongoing redistribution” which often involve the signing of a formal agreement [43].

Sharing and donating surplus food were identified as important and beneficial strategies
by the interviewees of restaurants and cafes, because they feed the food insecure people,
avoid the guilty feelings on disposing edible food, and reduce the amount of food waste
collected.

[Donating surplus food] can help in feeding poor, hungry people around the city and
also it avoids the guilty feelings on disposing edible food (Manager, Café 4).

However, the above strategies were not supported by hotels as the below quotes indicate:

There are strict regulations for our staff members on handling food prepared at our
main kitchen. We do not allow this food to be shared with anyone outside even
though they are surplus and still edible. (Manager, Hotel 1).

We are very keen about the food safety, so we have a policy that we do not allow our
guests or staff to bring outside food to the hotel as well as food from the hotel out-
side. This is mainly because if something happens to a person, like food poisoning,
by eating food not under our control, this will harm our reputation. (Manager, Hotel
2).

Two of the large hotels which were interviewed claimed that they send the excess food
for livestock feed. These findings are echoed by Jayathilake et al. [25] and Reitemeier et al.
[23]. Interestingly, these hotels have partnerships with livestock farms, especially with pig-
geries, where these farmers and some intermediaries come and collect surplus food in a
roster.

We store excess cooked meals in large baskets in a room set with low temperature,
where few people come and collect them on every other day. They carry them to
piggeries and with this, for sure, both parties are benefitted. It’s good that we do not
have to spend money in treating food waste (Manager, Hotel 1).

One of the interviewed hotels had its own biogas generation unit which uses a portion of
surplus food. The biogas generated is used to operate a cooking stove in their main kitchen.
The usage of renewable energy in hotel operations is one of the environmentally friendly
strategies proposed by the management which is consistent with circular economy and sus-
tainability concepts.

Thrice a week, a livestock farm bound with an agreement is collecting the excess
food from our main kitchen. Surplus food from other days is fed to a state-of-the-art
biogas unit. One of our stoves is operated with the biogas generated. (Manager, Hotel
2).
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All the three supermarket chains interviewed stated that the packed food products which
are close to expire are returned to the main stores in the area. One of the major supermarket
chains revealed that they are using surplus fruits and vegetables for value-added process-
ing, such as in preparation of salads, juices, and sliced fruits in plastic clamshell containers.

We always keep fresh fruits and vegetables on our shelves for customers. We pre-
pare semi processed salads, packs of sliced fruits and fruit juices at our own food
court as convenience products and we use any surplus fruits and vegetables on the
shelves, which are good and still edible for preparing these products. This strategy
reduces more than half of the fresh produce end in waste bins each day. (Store man-
ager, Supermarket 1).

The two fast-food chains interviewed stated that there is not much excess food col-
lected in their outlets as they freshly prepare meals for customer orders. It is evident these
fast-food chains receive orders either directly from customers who visit the outlet or from
online orders and freshly prepare meals and food items to serve or deliver. At the end of the
day, if there are any surplus food ingredients, they will be discarded to general waste bins
to be collected by the municipal council.

Surplus Food Redistribution
The Robin Hood Army

With the aim of addressing two coexisting social problems: food waste and hunger, the Sri
Lankan branch of the Robin Hood Army (RHA) started its surplus food distribution ser-
vice in Colombo in 2016. It is a volunteer organisation that works to collect surplus food
from restaurants and community to serve food insecure people. Their volunteers are called
“Robins” and mostly comprised of university students and young working professionals.
At the time of the interview, the RHA had over 100 registered voluntary members and
about 30 out of them were active volunteers.

The RHA recruit volunteers via a sign-up process available in their official website and
social media pages. Also, the prospective volunteers must undergo an induction training
prior to commencing their services. The induction gives potential volunteers the chance to
meet the team and learn logistics of the process. The below quote depicts the relative ease
of signing up as a volunteer.

Becoming a Robin is very easy. No experience is needed to join the team. Anyone
can simply sign up via this link provided in the RHA website or their social media
pages. I signed up in their FB page. (Robin 1, RHA).

The core principles of RHA are (i) not accepting monetary donations, (ii) apolitical, and
(iii) being neutral towards religious beliefs. At the time of the interview, their key suppliers
were bakeries and cafes in Colombo.

We only accept food donations. Our Robins work to get surplus food from local
restaurants and cafes and also from the community to serve less fortunate people.
There is a team of our volunteers who visit the potential places of surplus food and to
inquire whether they are willing to donate their surplus food. (Lead Robin 2, RHA).

Whenever there is excess food, the donors communicate the location and quantity to the
team leaders, who are responsible to share the details with all the volunteers. Surplus food
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from these donors is collected in the night, before 8.30 pm by volunteers, who coordinate
their activities via the social media platform, “WhatsApp.”

We have a WhatsApp group to communicate among our Robins. Once a new robin
joins the army and has completed the induction, his or her contact number is added
to the group (Lead Robin 1, RHA).

When the donors inform the RHA about the location and quantity of the surplus food
available, the Robins share the details on WhatsApp group. The available volunteers com-
municate with each other in the group, go to the places, pick the food, and distribute to the
needy people. In this sporadic redistribution practice, the communication frequency using
the WhatsApp group is unpredictable. The quality of food is checked by the volunteers
themselves before they are packed and distributed.

We do sensory evaluations to check the edibility and quality of food we collect. One
of the Robins who volunteer to collect food from the donor, smell and taste them in
random prior to sharing. If the food is unpacked, we pack them in paper bags which
are degradable. (Robin 2, RHA).

The volunteers use their own vehicles in collecting food from donors and in redistribut-
ing them among needy people. The sections of society they serve include homeless people,
families in need, orphanages, old age homes, and patients from public hospitals. However,
donations to patients in hospitals involve fresh food distribution which is out of the scope
of the present study and hence excluded from Fig. 3. The surplus food supply and demand
in Colombo are unpredictable, which is a characteristic of sporadic redistribution. Before
the COVID-19 pandemic, RHA had provided food to roughly 800 meals on a monthly
average. At the time of the interview, RHA served around 300400 meals a month.

The Soup Bowl

Another social initiative is “The Soup Bowl,” a front-line organisation, supported by com-
munity monetary donations, focuses on feeding needy elders, children, the homeless, and
the underprivileged [55]. It is a privately owned charity, which receives donations from
well-wishers, family, and friends. The relatively small-scale operation is supported by a
group of eight volunteers, at the time of interview. It was started in 2015 with providing
lunch packages for the homeless.

In the beginning I used to buy parcels of food and distribute to people begging in
the street where I lived. A lot of my friends and colleagues contributed too and I was
able to provide meals for several poor. (Founder, The Soup Bowl).

After receiving external funding and support, the organisation was able to expand its
operations. It introduced an initiative called “Drop-in Centre” which provides weekly free
lunch for people who gather at a community centre every Friday. The beneficiaries of this
project include the street cleaners, office cleaners, the retired elders, and street people.
Prior to the COVID-19 pandemic in late 2019, this initiative was capable in providing the
lunch for more than 125 needy people in a day.

WeGiveStuffAway (WGSA) is the surplus food redistribution project of The Soup Bowl
charity which was initiated with the motive of reducing food waste through food rescue.
They have tied up with grocery stores and local shops and rescue their surplus food that
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run out of shelf life but are still usable (fruits, vegetables, cereals, canned food etc.). They
select the beneficiaries, especially families in need through nominations from public,
where anyone can contact them via email or through FB page and suggest the nominees.

We rescue surplus fruits and vegetables, dry rations, canned items and deliver them
to economically challenged families. We always invite the general public to nominate
people or families who can’t make ends meet and we assure any detail they share to
remain confidential. (Founder, The Soup Bowl).

In weekdays, during the night, the WGSA collects surplus vegetables and fruits from
supermarkets and unsold food from bakers and distribute them among people in need. The
surplus food demand is unpredictable, as the selection of beneficiaries depends on the pub-
lic nominations.

Institutional Structure of Colombo’s Food Recue System

Figure 3 shows the institutional structure of the food rescue system in Colombo. The find-
ings of the preceding section suggest that there are missing institutions and links in the flow
of surplus food redistribution and the surplus food redistribution activities in Colombo.
In particular, the operations are not supported by facilitator organisations and back-line
organisations (Fig. 3).

Motives of Surplus Food Donation and Redistribution

The interviewees were asked to describe and rank their motivations for involving in surplus
food donation and redistribution. Majority of the donor interviewees (86%) who represent
restaurants and cafes have identified “concern for people” as the main motive for surplus
food donation and “concern for the environment” was identified as their second larg-
est motivator. Both hotel managers and two out of three store managers in supermarkets
have ranked “concern for the environment” as the main motivation to donate surplus food.
Although all surplus food donors interviewed were for-profit organisations, none of them
have ranked either “saving money” or “public reputation” in the first place. However, this
could be due to social desirability bias prevalent in face-to-face interviews. The majority of
the interviewees (66%) who represent front-line organisations have identified “concern for
people” as the main motivation for surplus food rescue and “concern for the environment”
was identified as their second-ranked motivating factor.

Food Rescue and Redistribution Challenges

Both front-line organisations outlined in “Surplus Food Redistribution” struggled with the
lack of infrastructure and logistics such as refrigerated vehicles and storage facilities with
temperature controllers, unpredictable food supply and demand, limited availability of vol-
unteers, and time limitations of volunteers. There are very limited collaborations among
surplus food distributing organisations and surplus food donors in Colombo, Sri Lanka.
The food donors are reluctant to donate surplus food to a third party as they are feared on
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reputational risks if the food was not reaching its target group while it was fresh and safe.
This fact is supported by findings of [23].

Some restaurants and cafes are reluctant to partner with us although they own sur-
plus food and have the motive to share them with needy people, claiming that we do
not have proper logistics to do so. They are afraid that if something goes wrong with
our process, it may harm their reputation. (Lead Robin 1, RHA).

Volunteers of RHA and WGSA use their own vehicles to pick and deliver goods to
various locations in and around Colombo. Therefore, the main obstacle the front-line
organisations face is not having facilities to check the food quality and the absence of
logistics to store and transport food in adequate temperature in a way to secure their
shelf life. These findings are supported by literature which purports that food rescue
efforts are hampered by logistical constraints [20, 56]. Limited availability of resources
and well-developed infrastructure were identified as a barrier for operations in food
banks [27, 57]. The findings of Reitemeier et al. [23] also support the lack of logistic
support for food rescue in Sri Lanka, which is a common problem in developing country
food rescue and redistribution operations. Moreover, food rescue schemes in India are
constrained by malpractices and inefficiencies hampering the goal of hunger alleviation
which includes inadequate service planning, poor resource utilisation, poor budgeting,
and corruption [58, 59].

Another key challenge mentioned was the short gap between time of food release from
the donors and time of food demand. Before the food is considered waste, the two front-line
organisations must collect, sort it out, and deliver to the beneficiaries. Within the limited
shelf life, rescued food is directly transported to nominated homes and is typically not used
for later weekly meal preparations. This is supported by Nair et al. [20] which states that
food rescue organisations collect food from different food providers and deliver them on
the same day, instead of storing them, due to the perishability of food products collected.

The lack of human resources is a significant threat to effective food rescue operations
[27, 35, 57]. The food rescue operations of the two front-line organisations are challenged
by insufficient volunteers participating in food redistribution activities.

Although there are more than 100 Robins registered with RHA Sri Lanka, less than
30 robins are actively involved in distributing surplus food from local shops and
cafes to people starving in Colombo. (Lead Robin 1, RHA).

The travel restrictions imposed due to COVID-19 pandemic explains the limited number
of volunteers involved in food redistribution. There may be some other factors influencing
this situation. The non-profit food rescue organisations operate in the social interest, not
cost driven and therefore they do not offer any financial benefits for their volunteers [20].
In most of the developing countries like Sri Lanka, volunteers are motivated by the hope
that volunteering creates possibilities in future employment [60]. Whenever the efforts in
volunteering are not valued by the job market, people may get less motivated and refrain
from volunteering.

Structured and reliable processes for organising frequent collection and distribution
trips between donors and beneficiaries are required for effective food redistribution [56].
However, the limited time availability challenged by the short shelf life of donated food
and the limited participation of volunteers limit the frequency of collection and distribution
trips and therefore, reduce the efficiency in food redistribution activities [27, 57]. An initia-
tive in India have developed a smartphone App to connect with surplus food donors, so that
there will be no delays in being notified on the availability of surplus food [42].
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Personal preferences and social norms may challenge and perhaps explain the slow
expansion of food redistribution operations in Sri Lanka. Food partially consumed by oth-
ers is perceived as unclean, and it creates a feeling of disgust [61]. Consumers’ personal
preferences and feelings influenced by social norms lead to avoiding leftovers in meals
despite their economic situations [61]. These social norms explain the uncertainty in
demand from beneficiaries namely, families in need, elders’ homes, and orphanages while
the majority of people benefited from food redistribution in Colombo are homeless people.
This may be a reason for not including food rescue operations in Sri Lanka’s policy state-
ments and goals, as a strategy to manage food wastage or to elevate food security.

Although not directly revealed in interviews, there are certain prejudices against eating
leftover food which may hinder surplus food donations and volunteering in food redistribu-
tion activities in Sri Lanka. Community attitudes, perceptions, beliefs, and social norms on
donating and consuming “used or second-hand food” [62] may influence the food rescue
operations. Consumers tend to avoid reusing leftovers due to perceived quality and fresh-
ness losses [63—-65]. Health-conscious people perceive leftover food as lacking nutrition
and could be harmful to health, so therefore, they tend to dispose of surplus food [66, 67]
as they consider being healthier is more important than preventing food waste [68].

Due to the limited amount of food donations, unpredictable food supply and demand,
and absence of minimum quality and safety standards required for surplus food redistribu-
tion, the food rescue organisations in Colombo appear to distribute any food they collect,
regardless of its nutritional value. This situation is supported by previous studies which
highlight that when the availability of donors is restrained, the food banks end up deliver-
ing unsold food from any donor, without considering the nutritional requirements of people
in need [69]. Moreover, unpredictability, either on the surplus food supply [70], or on the
demand for food from beneficiaries [71] create difficulties with distributing food that meet
the nutritional requirements of clients. This is identified as a limitation for a healthy diet
[22] and therefore, make it difficult for policy makers in developing action plans to pro-
mote food rescue as a solution for food security.

Conclusions and Policy Implications

The study examined the existing food rescue system in Colombo, Sri Lanka, by conducting
in-depth interviews with twenty surplus food donors and redistributors with the aims of
providing useful insights on food redistribution activities and developing policies to reduce
food waste and to ensure food security in Sri Lanka. The humanitarian concern was the
main motive for both surplus food donation and surplus food redistribution, while the sec-
ond highest motive was the concern for the environment. In addition to these motivations,
businesses may see their donation as form of corporate social responsibility, or as a mar-
keting strategy to be viewed favourably by the public [31].

The restaurants and cafes share surplus food among employees and donate surplus food
to homeless directly or through limited number of front-line food redistribution organisa-
tions. However, the hotels and fast-food chains do not practice above strategies due to repu-
tational risks. The hotels send majority of their surplus food for livestock feed, mainly to
piggeries, and use a portion of surplus food in renewable energy generation, while super-
market chains use their surplus fresh produce in value added processing and donate surplus
fruits, vegetables, and food ingredients to a local charity, which is a front-line food redistri-
bution organisation.
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The findings reveal that the surplus food rescue system in Colombo, Sri Lanka, is not
supported by facilitator organisations and back-line organisations. Lacking these facili-
ties increase the risk of food getting spoiled and may increase wastage of rescued food. In
the absence of these facilitator organisations, there are gaps in coordination between food
donors and front-line organisations. Due to poor coordination between parties, recovered
food will not be utilised effectively resulting high food wastage. Therefore, the missing
facilitator institutions in food rescue system in Colombo may result in inefficiencies in food
rescue operations. Food donors are reluctant to donate surplus food to a third party who
experience such challenges as they are feared on reputational risks. To overcome this issue,
the organisations could use web platforms and smartphone apps to effectively match food
donors with front-line organisations.

Another implication arising from this study is that the need to establish food banks
as back-line organisations supporting front-line organisations to provide required food
logistics such as cold storage facilities for perishable food redistribution. Moreover,
to facilitate effective food redistribution, it is essential to develop structured and reli-
able processes for frequent collection and distribution trips between donors and ben-
eficiaries. The government authorities responsible in food logistics development such
as Ministry of Agriculture and Ministry of Urban Development can partner with the
main supermarket chains to establish food banks, with state-of-the-art food storage and
transport facilities. The island wide coverage of main supermarket chains will facili-
tate in expanding the food rescue operations beyond Colombo district and will allow
collecting food donations frequently, contributing to the wider adoption of a circular
economy approach in the country.

The study revealed that the food rescue system characterises a sporadic redistribu-
tion based on the analysis of two front-line organisations of food redistribution cur-
rently operating in Colombo. Having a formal agreement between food donors and
food rescue organisations is pivotal for an effective and sustainable food redistribution.
None of the food donors in Colombo have formal agreements with the food redistribu-
tion organisations, as they are not fully satisfied with the logistics in redistributing food
and as they are not aware of safety and quality standards maintained by the food redis-
tributors. Therefore, there is no agreed schedule for food donations and pickup which
is a challenge for the continuous flow of food rescue operations. An important policy
implication arising from this finding is that policy makers should facilitate establishing
formal food rescue agreements between large supermarket chains and food redistribu-
tion organisations, to convert the redistribution process ongoing. The agreements can
include responsibilities and liabilities of both the parties, specific dates that should
be considered (e.g. donated before the use-by date), a consent note to donate free of
charge, collection schedule, and a list of non-accepted products. The ties between the
two parties will be strong in an ongoing redistribution as they have a commitment to
continue the relationship [43]. Meantime, the respective government authorities such
as Ministry of Health, Ministry of Local Government and Sri Lanka Standards Insti-
tution should formulate health and safety guidelines on hygiene requirements, food
safety parameters, and minimum quality standards required for surplus food redistri-
bution. Moreover, a transparent monitoring mechanism should also be established to
check whether the different parties involve in food redistribution are adhering to these
guidelines.

Awareness creation programmes can be organised by the respective government
authorities such as the Ministry of Health, Ministry of Local Government, Cen-
tral Environment Authority, Urban Councils and Pradheshiya Sabhas to increase the
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awareness among food retailers, suppliers, and the general public on existing food
redistribution activities and on food safety and quality parameters in donating sur-
plus food in line with formulated health and safety guidelines. This will build trust
among food donors in food redistribution activities which can lead to the creation of
food banks and will increase the number of volunteers join with the not-for-profit food
redistribution organisations. Strengthening food rescue systems in developing coun-
tries can make a significant contribution in reducing food insecurity in marginalised
communities.

Restrictions imposed due to COVID-19 pandemic limited conducting face-to-face
interviews with surplus food redistributors, and therefore, only two organisations par-
ticipated through phone interviews. Also, the study interviewed only 14 people repre-
senting 13 surplus food donors and these people were reluctant to disclose the quantities
of surplus food donated. This has limited the study to determine the strength of the rela-
tionship between donors and food redistributors quantitatively. More research is needed
before generalising the identified framework of flow of surplus food redistribution to
other developing countries as the attention to food waste varies considerably according
to the domestic circumstances of the country.

Appendix

Table 1 Description of the sample

Organisations Interviewees

Surplus food redistributors The Soup Bowl (no. 1) Founder
(no. 2) Volunteer
The Robin Hood Army (no. 3) Lead volunteer 1
(no. 4) Lead volunteer 2
(no. 5) Volunteer 1
(no. 6) Volunteer 2

Surplus food donors 2 Hotels (no. 7) Manager, hotel 1
(no. 8) Manager, hotel 2
2 Restaurants (no. 9) Manager, restaurant 1

(no. 10) Manager, restaurant 2
(no. 11) Waiter, restaurant 2

4 Cafes (no. 12) Owner, café 1
(no. 13) Waiter, café 2
(no. 14) Manager, café 3
(no. 15) Manager, café 4

3 Supermarket chains (no. 16) Store manager, supermarket chain 1
(no. 17) Store manager, supermarket chain 2
(no. 18) Store manager, supermarket chain 3

2 Fast food chains (no. 19) Staff member, fast food chain 1
(no. 20) Staff member, fast food chain 2
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