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a  b  s  t  r  a  c  t

Food  waste  is becoming  a major  global  issue,  threatening  sustainable  food  systems  and  generating  neg-
ative  externalities  in  environmental  terms.  To highlight  the  associated  cost  to society  from  an  economic
perspective,  studies  estimate  the  amount  and  monetary  value  of  the  wasted  food  by households  and  along
the supply  chain.  In  this  paper,  we adopt  a different  point  of view  by assessing  the effects  of  food  waste
reduction  on  national  economies  in  terms  of total  output,  Gross  Domestic  Product  (GDP)  and  employ-
ment.  We  use  linear  multiplier  models  based  on social  accounting  matrices  with  a  highly  disaggregated
agricultural  account  for the  year  2007.  The  proposed  methodology  is  applied  to  a  sample  of European
countries  with  different  economic  structure,  i.e.,  Spain,  Germany  and  Poland.  The  results  show  that  the
most  significant  impacts  are  due to  a reduction  in the avoidable  portion  of the  wasted  food  by house-
holds  across  the countries.  However,  the size  of  these  impacts  depends  on the  economic  structure  of  the
country in  which  reduction  could  be  implemented,  highlighting  the  need  to tailor  measures  intended  to
reduce  food  waste.

© 2017  Elsevier  B.V.  All  rights  reserved.

Introduction

Approximately one-third of food produced for human con-
sumption gets lost or wasted, a major global issue that threatens
sustainable food systems and generates negative externalities in
environmental terms. Although the patterns of food waste vary
widely across the world, developed countries emerge as the largest
food wasters, particularly at consumer levels. On a per capita basis,
a study by Gustavsson et al. (2011) estimates the food waste in
Europe and North America at 95–115 kg annually, sharply higher
than estimates in Sub-Saharan Africa or South/Southeast Asia of
6–11 kg annually. Focusing on the European Union, this figure totals
76 kg per person per year, which represents approximately 45% of
the total food waste in the entire supply chain, excluding agricul-
tural production (Monier et al., 2010). In view of this situation, the
European Commission has established the target of reducing food
waste by one-half by 2020 throughout the European Union (EU).
Accordingly, national campaigns against food waste have been
launched and governments have supported research to obtain a
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deeper understanding of food waste within their borders (Monier
et al., 2010; Viel and Prigent, 2011). As a result, the majority of
economic reports and studies aim to estimate the amount of food
wasted (Göbel et al., 2012; Hanssen and Møller, 2013), whereas
fewer studies attempt to estimate the monetary value of food waste
(Segrè and Falasconi, 2011; Williams et al., 2011) and, to a much
lesser extent, to monetize its social and environmental costs (ARC,
2012; BCFN, 2012). In those cases, two  approaches are primarily
employed to monetize the economic impact of food waste, focusing
on the production cost of the food wasted or on its market prices.
Both methodologies could be extended to estimate the economic
impact on the usefulness of the entire society, including an estima-
tion of the society’s willingness to pay the price that avoids negative
externalities produced by food waste or the opportunity cost of the
resources necessary for producing the food wasted. Thus, reduc-
ing food waste is intended as a benefit for supply chain members,
households, and the entire society by translating this reduction into
monetary saving.

However, calculating the economic impact of food waste reduc-
tion involves more than just a one-to-one translation in savings;
instead, this calculation should take into account the interactions
between actors and sectors in the food system and in the entire
economy (Rutten, 2013). In this vein, the Computable General
Equilibrium (CGE) framework becomes a powerful tool for assess-
ing the economic impact of food waste reduction, encompassing

http://dx.doi.org/10.1016/j.resconrec.2017.02.010
0921-3449/© 2017 Elsevier B.V. All rights reserved.

dx.doi.org/10.1016/j.resconrec.2017.02.010
http://www.sciencedirect.com/science/journal/09213449
http://www.elsevier.com/locate/resconrec
http://crossmark.crossref.org/dialog/?doi=10.1016/j.resconrec.2017.02.010&domain=pdf
mailto:mpcampoy@uloyola.es
mailto:macardenete@uloyola.es
mailto:mcdelgado@uloyola.es
dx.doi.org/10.1016/j.resconrec.2017.02.010
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the demand and supply interactions, the intersectoral linkages,
the substitution effects and the role of price mechanisms therein.
Despite these advantages, few attempts have been made using non-
linear CGE models. A partial CGE model is developed by Irfanoglu
et al. (2014) to evaluate the impacts of reducing food loss and waste
on social, environmental and trade dimensions without empiri-
cal results. A regionalized CGE model for Finland is performed by
Britz et al. (2014), in which the economic impact of food waste
is assessed by means of a trade-off between raw or processed food
inputs and production factors at farm, food industry and household
levels to inform policy design. Finally, a multi-region CGE model
(called MAGNET) is employed by Rutten et al. (2013) to simulate
the EU-2020 target of halving waste in food demanded at household
and supply chain members across the European Union, offering a
comparable set of economic indicators and their impact on third
countries (Rutten et al., 2013). The MAGNET model has also been
employed to assess the economic impact of reducing food loss along
the different stages of the agriculture supply chain in Ghana (Rutten
and Verma, 2014) and in the Middle East and North Africa (Rutten
and Kavallari, 2013).

In the vein of the CGE framework, we  employ a linear CGE model
to address the economic impact of reducing avoidable food waste
on a sample of EU countries with different economic structures
(Spain, Poland and Germany), particularly their agri-food sectors.
The impact analysis is addressed under five different scenarios to
gain a better understanding of waste food reduction along the dif-
ferent levels of the supply chain and also at consumer levels. A
multiplier model is developed using a social accounting matrix
(SAM) with highly disaggregated agricultural and food industry
accounts (AgroSAMs) for the corresponding country member. Each
AgroSAM is based on a SAM, which depicts the complete set of
relationships among agents in that economy, enlarged with much
more detailed information about raw agricultural products and
processed food commodities than the database employed in the
aforementioned studies.

After this introduction, the AgroSAM database and the
SAM-based multiplier models are described to gain a better
understanding of the empirical application. Then, the results are
presented in terms of gross domestic product (GDP), production
and employment, considering both the entire economic setting and
the disaggregation by agri-food accounts. The final section provides
the main conclusions.

2. Materials and methods

2.1. Social accounting matrices and the AgroSAM database

SAMs are transparent and efficient devices that reflect the circu-
lar income flow of an economy over a period of time by means of a
square flow matrix (Stone, 1962). In addition to the inter-industry
transactions specific to input-output tables, SAMs include balanced
accounts for factors, institutions such as producers, consumers,
government and foreign sectors, and other auxiliary accounts, clos-
ing the cycle of the income distribution and spending. In this
structure, each row and the corresponding column form an account,
which summarizes all the information on the aforementioned eco-
nomic agents. Rows show the sources of their income and columns
indicate how these revenues are allocated as expenditures. All
the values in the cells are monetary flows; thereby, each nonzero
value of a cell reflects a transaction between accounts. Given that
total income equals the total expenditures for every account, the
information in a SAM can be interpreted, in some cases, through
zero-benefit conditions, budget constraints, and market clearing
equations. Thus, SAMs are crucial databases for quantitative mod-
els (e.g., SAM linear models and/or computable general equilibrium
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