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Abstract

This paper is motivated by the paradoxical reality of food waste in a world of food
insecurity, which is an important issue even for developed countries. Today, in Europe,
nearly 43.6 million people are estimated to be food insecure, while European countries are
reported to generate 179 kg per capita of food waste every year. Previous empirical studies
highlight the potential of surplus food management, i.e. managerial processes and practices
that strike a balance between social, environmental and economic goals and avoid safe
food that is not sold or consumed degrade into waste. A multidisciplinary literature is
reviewed in order to present the current state of art with a special attention on food
redistribution for social purposes. In particular, I focus on differences between surplus
food and food waste and discuss benefits and costs of surplus food redistribution to the
disfavored population.

1. Introduction

Recently, the issue of surplus food management has attracted much attention
from academics and practitioners, since it is believed to have a huge possibility to reduce
food insecurity, i.e. the condition when the food intake of some household members is
reduced and normal eating patterns are disrupted at times due to limited resources
(Tarasuk & Eakin, 2005; Coleman-Jensen, Nord, & Singh, 2013). Food insecurity and
food losses together generate a paradoxical reality; a total of 842 million people
worldwide were estimated to be suffering from regularly not getting enough food, while
approximately 1.3 billion tons per year food is wasted globally (Hall, et al., 2009;
Gustavsson, Cederberg, & Sonesson, 2011; FAO, 2013).

Food insecurity is a relevant issue even in high-income countries. Today, in Europe,
nearly 43.6 million people are estimated to be food insecure (Gentilini, 2013). At the
same time, European countries are reported to generate 179 kg per capita of food waste
every year. In other words, 89 million tons per year food is wasted in
Europe, approximately 58% of what is produced by firms in manufacturing, wholesale,
retail and food setvice stages of the food supply chain (O'Connor, 2013). Besides the
economic loss for the firms producing food waste, social and environmental losses
are also clear especially when the food is edible but for various reasons is not sold to
or consumed to the intended customer and eventually becomes waste.
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The aim of this paper is to present the concept of “surplus food” and “surplus food
management” by trying to summarize the established results of existing studies and to
put forward open questions in order to have different research ideas for future studies.
In Section 2, the food waste, food scraps and surplus food concepts are explained. In
Section 3, the approach to surplus food management that was recently advocated by
some policymakers and scholars is presented. In Section 4, the issue of surplus food
redistribution to disfavored population is discussed.

2. Surplus Food

In literature, a generally accepted definition of food waste and surplus food does

not exist, since it is subject to different interpretations within different perspectives
(Garrone, Melacini, & Perego, 2013). In fact, going back in time, one of the oldest papers
found about food waste published in 1979 brings about the debate on the issue of what
the food waste is and what food waste is not (Singer, 1979). Most of the studies try to
explain the food waste by dividing it into different categories (Kantor, et al., 1997;
Kummu, et al., 2012; Beretta, et al., 2013) or directly quantifying the value of waste along
the food supply chain (Buzby & Hyman, 2012; Nahman & Lange, 2013; Katajajuuri, et
al.,, 2014).
A recently developed conceptual model called “ASRW” gives a clear definition for
“surplus food” and distinguishes it from the food waste by introducing the concepts of
Availability, Surplus, Recoverability and Waste. According to the model, Food
Availability is defined as “all food produced throughout the food supply chain” and it
consists of three components: food availability for “human consumption”, “surplus
food” and “food scraps”. Food availability for human consumption includes “the edible
food that is delivered through traditional market channels and consumed by people to
satisfy their food needs”. Surplus food is defined as “the edible food that is produced,
manufactured, retailed or served but for various reasons is not sold to or consumed by
the intended customer” and food scraps are “inedible food that is no longer suitable for
human consumption” (Garrone, Melacini & Perego, 2014a).

3. Surplus Food Management

From agriculture and fishing stage to final household consumption food is
wasted throughout the whole supply chain, together with water, cropland and fertilizers
used to produce losses (Lungvist, Fraiture, & Molden, 2008; Hall, et al., 2009; Kosseva,
2013). Therefore, reducing the food losses along the food supply chain is a critical and
high priority component of any sustainability strategy with a high potential to improve
(Smil, 2004; Parfitt, Barthel, & Macnaughton, 2010; Hodges, Buzby, & Bennett, 2011).
According to Food Recovery Hierarchy Process (EPA, 2013), the strategies suggested
are source reduction, feeding human, feeding animals, industrial usage, composting and
disposal respectively (Figure 1).
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Figure 1 - Food Recovery Hierarchy Process (EPA, 2073)

Source Reduction

Reducing the volume of food waste generated is the first strategy suggested to food
processing companies and the literature on this issue is well constructed in the
sustainable supply chain stream. Especially, the growing variety in products, intense
competition together with the short lead times of food products require great attention
for pursuing a sustainable food supply chain (Minnich & Maier, 2006; Ahumada &
Villalobos, 2009; Taylor & Fearne, 2009; Van Donk, 2011; Beske, Land, & Seuring,
2013). In particular, the short sell by dates limits opportunities to use inventories as a
buffer against demand uncertainty in fresh food sector, and consequently the most
wasteful products are those with relatively short shelf life (Mena, Diaz, & Yurt, 2011).
The good practices suggested by the empirical studies include collaboration between the
supply chain actors in terms of high information sharing (Mena, Diaz, & Yurt, 2011;
Tupper & Whitehead, 2011), moving order penetration point close to customer (Kaipia,
Popovska, & Loikkanen, 2012), contemporary modeling and demand planning by
simulation and value stream mapping (Darlington & Rahimifard, 2006), monitoring and
measuring of waste flows (Eriksson, Strid, & Hansson, 2012; Lorton, et al., 2014).

Feeding People and Feeding Animals

Even if the firms consider all relevant aspects in order to decrease the surplus food
generation at source, the surplus food production is inevitable in some cases (Garrone,
Melacini, & Perego, 2014b). Once the surplus food is generated, it has to be managed
efficiently and effectively; and donating the extra food to food banks, soup kitchens and
shelters is seen as the best practice from economic, from environmental and especially
from social perspective (EPA, 2013; Lorton, et al., 2014).

Apart from the surplus food suitable for the human consumption, the food scrap which
is edible by the animals is suggested to be diverted to animal feed. Although, in some



countries the food waste goes to landfill instead of being used as animal feed due to the
legislations to control prion diseases, this kind of recovery is applied by many companies
(Godfray, 2010; Garrone, Melacini, & Perego, 2013).

Industrial Uses, Composting Landfill, Incineration and Disposal

Besides feeding the human and feeding the animal, another way is the reusing, since the
food waste residues containing a number of valuable compounds derivable have a great
potential to be reused into other production systems (Thassitou & Arvanitoyannis, 2001;
Schieber, Stintzing, & Catle, 2001; Galanikis, 2012; Mirabella, Castellani, & Sala, 2014).
Otherwise, food waste can be used for fuel conversation and for digestion to recover
energy (Hall & Howe, 2012).

On the other hand, many of the food processing companies use composting as a means
of waste management. Composting is the natural aerobic biochemical process in which
microorganisms transform organic materials such as waste from vegetables, fruits, fish
and meat into stable soil-like product. In addition to economic value of the product, the
process is generally perceived as being environmentally friendly (Schaub & Lonard, 1996;
Seadi & Holm-Nielsen, 2004).

Obviously, sending the valuable materials to landfilling, incineration and disposal is not
the ideal situation for the society and economy, and consequently appears at the bottom
of the Food Recovery Hierarchy Process (EPA, 2013). Not only from environmental and
social point of views but also from financial point of view; landfilling, incineration and
disposal are not preferable. Many empirical studies demonstrate that waste reduction
improvements lead to substantial financial savings for the companies (Bates & Phillips,
1999; Hyde et al., 2001; Lundie & Peters, 2004; Darlington, Staikos, & Rahimifard, 2009
Levis, et al., 2010).

4. Surplus Food Redistribution to Disfavored Population

Although there are some debates on the issue, food assistance through surplus
food is considered as a mean to fight against food poverty by many researchers and
practitioners (Tarasuk & FEakin, 2003; Aleksandar & Smaje, 2008; Foresight, 2011;
Hawkes & Webster, 2014).

First of all, from the sustainability perspective, surplus food redistribution has the most
socially prioritized strategy since nothing is wasted and food is used to tackle food
security, i.e the highest priority (Schneider, 2013). Moreover, in most countries, tax
deductions are granted based on the social return from the donated food, helping to save
cost for companies (Aiello, Enea, & Muriana, 2013). Furthermore and specifically, it has
been demonstrated that food donation programs save large companies more than
$100000 in annual shipping and landfilling cost (Thang, 2009).

Food redistribution strategy is analyzed also from the Corporate Social Reasonability
(CSR) perspective, which is a very crucial leverage for global companies receiving great
attention from their stakeholders. Dimensions of CSR in the food supply chain can be
classified as animal welfare, biotechnology, health and safety, environment, labor and
human rights, community, fair trade, and procurement (Maloni & Brown, 2006). The
surplus food redistribution makes contribution to the environment dimension of any



CSR strategy (Rana, Platts, & Gregory, 2009; Hartmann, 2011), as well as human rights
and community (Gentilini, 2003; Lorton, et al., 2014). Additionally food donations could
help improve corporate reputation (Buzby & Hyman, 2011).

Another interesting stream of the literature focuses on the issue of prosocial behavior,
which can be defined as the “voluntary behavior intended to benefit another”, such as
helping, sharing, donating, co-operating, and volunteering (Brief & Motowidlo, 1880).
Studies show that there is a positive correlation between prosocial activities and
employee satisfaction and team performance (Anik, et al., 2009; Aknin, et al., 2011). This
appears to be a promising avenue to motivate surplus food redistribution, but there is no
study directly addressing the relationship between the prosocial behavior of the donor
company employees and the efficiency and effectiveness of surplus food redistribution
to needy.

Although surplus food redistribution by the food supply chain players has many
advantages for companies like improving corporate image, eliminating disposal costs and
tipping fees, there are some legal and “red tape” requirements that the donator has to
meet, which can be considered as a barrier for the companies. The attempts by the
governments like the Bill Emerson Good Samaritan Food Donation are seen as good
practices to facilitate the donation of food and grocery products to social welfare
organizations (Schneider, 2013).

Conclusion

This paper presents the current state of the art on the issue of surplus food
management by reviewing both governmental reports and scholarly articles. In particular,
focusing on the “surplus food” and its different nature from “food waste”, this paper
summarizes the opportunities for the recovery of surplus food and the most socially
prioritized strategy of food redistribution to the disfavored population by trying to put
together different contributions from a very diverse literature.

The negative economic, environmental and social impacts of food waste are studied by
many researchers and different kinds of methods are emerged within different contexts.
In literature, many references exist for the upstream side of surplus food management,
which is trying to find the practices to decrease the surplus food or food scrap
generation at source. However, the surplus food generation is inevitable in some
circumstances and once it is generated it has to be managed within the responsibility of
the companies.

Comparing to other strategies; animal feeding, industrial usage, composting, landfilling,
incineration and disposal, it can be said the surplus food redistribution to disfavored
population is socially and environmentally superior. However, the economical
perspectives for the companies are not studied thoroughly in the literature except for
some cases. Nevertheless, as far as the social goal of feeding the poor is concerned, this
strategy has to be analyzed in the context of the food policies, which eventually requires
further aspects.

Additionally, further research should be directed towards mapping the process of food
redistribution, understanding the barriers that the firms have to encounter and the



drivers that enable firms for donation. The economic advantages and the costs of
surplus food redistribution to the disfavored population should be analyzed, focusing on
the issue of increasing the food redistribution process efficiency and effectiveness. Other
areas of attention could be the role of Corporate Social Responsibility culture of the
firms in the food redistribution attitude and impact of prosocial values of the employees
in such companies.
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