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ABSTRACT

A considerable amount of food waste is caused in households due to bad
storage, poor planning and consumer’s preference for fresh food. Food
waste due to bad handling in industrial processes on the other hand is
minimal. This leads to the question whether overall food losses of a ready-
made meal are lower than for a meal freshly prepared at home. This
question was investigated in an LCA study comparing ready-made and
home-made lasagne Bolognese. The aim of the study was to examine what
possible differences in the food losses imply for the environmental impacts
of equivalent lasagnes. The data needed were derived from literature, own
measurements and supplemented by data from the food industry. Contrary
to the expectations, the amount of total food waste was estimated to be
about the same for both products. The losses occurring in the production
chain of the ready-made lasagne are driven by losses in the food industry
and returned products reaching the expiry at the point of sale. In case of the
home-made lasagne, the major losses are caused at the household. The
environmental impacts of the two types of lasagne are comparable. In both
cases, the major contribution to the impacts derives from the food
ingredients.

INTRODUCTION

Ready-made meals are sold and consumed in most European markets. Consumers tend to buy
them primarily for their convenience and with little thought as to how their environmental
performance compares to home preparation using fresh ingredients. Differing factors could be
the handling of food wastes at different stages in the life cycle or different energy
consumption rates due to the preparation at scale and the efficient preservation of ready-meals
under chilled conditions. To examine possible differences and the consequences for the
environmental performance, an LCA case study has been conducted (Flury et al. 2013). The
study investigates and compares the environmental impacts of the preparation of a ready-
made lasagne Bolognese and a home-made lasagne Bolognese over the full life-cycle. The
food losses and the energy consumption for the processing and preparation are examined in
more detail.
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METHODS

As a basis for the lasagne recipe, the composition of Trattoria Lasagne al Forno by a major
UK retailer was used. The composition is assumed to be the same for both lasagnes in order
to avoid any bias introduced by differences in the recipes. Investigated are a chilled ready-
made and a freshly prepared home-made lasagne Bolognese. This study considers the
cultivation, preparation, storage and distribution of the ingredients and the respective
preparation of the lasagnes. It represents an average European production and supply chain.
The home-made lasagne is prepared from ingredients bought in a supermarket. They are from
conventional, seasonal production. The ready-made lasagne is packed in an aluminum tray.
The functional unit is defined as “the preparation of two portions (800 g) of lasagne
Bolognese ready to consume in a household”. The weight of all inventories refers to the
weight before the heating in the oven. As both alternatives have the same portion size, left-
overs on the plate are not considered.

The supply chains of both types of lasagne are modeled based on a previous study of Bisser
& Jungbluth (2009). It is supplemented with industry data, information on food wastes
(Gustavsson et al. 2011, Kranert et al. 2012, Lorrayne 2008) and own measurements.
Background data are based on ecoinvent v2.2 (ecoinvent Centre 2010), updates thereof (LC-
inventories 2013) and the ESU database for food production and consumption (Jungbluth et
al. 2013). SimaPro 7.3.3 is used to calculate the life cycle inventory analysis, impact
assessment, to run a Monte-Carlo simulation and to document the data (PRé Consultants
2012).

In the full study, the results are analysed for a representative range of impact categories.
Presented in this short article is the Global Warming Potential (GWP) according to Solomon
et al. (2007).

RESULTS

The overall mass of food losses in the ready-made production chain (24 %) is comparable to
the ones in the supply chain of the home-made lasagne (26 %). The stages where the main
food losses occur varies however (Figure 1). While the highest losses in the supply chain of
the ready-made lasagne occur during the preparation in the food industry, most ingredients for
the home-made lasagne are wasted at the household. In the food industry, food losses occur
when the manufacturing is shifted to another type of product and the facilities need to be
emptied and cleaned. Losses at the point of sale are a bit higher for the ready-made lasagne
than for the ingredients of the home-made lasagne as it is always a whole lasagne that is
disposed of in case of damage or expiry and not only single ingredients. In the absence of any
studies proving otherwise, the central storage between agricultural stage and food industry or
retail, respectively, is assumed to be the same for both chains, resulting in similar food losses.
In general, food losses vary considerably for different types of ingredients.
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Figure 1. Comparison of cumulated relative food wastes in the different stages of the supply
chains of ready-made and home-made lasagne Bolognese. The value 1 on the x-axis refers
amount of ingredients in the lasagne provided at household.

The slightly higher food losses in the chain of the home-made lasagne consequently result in a
higher contribution of the ingredients to the overall GWP of the lasagne (Figure 2). The
packaging of the ingredients on the other hand causes less GHG emissions than the packaging
of the ready-made lasagne. Only some ingredients for the home-made lasagne need to be
cooled in contrast to the whole ready-made lasagne. The contribution of the distribution and
selling stage is therefore lower. The industrial lasagne production and the heating of the
ready-made lasagne at the household are reported separately while the preparation of the
home-made lasagne includes the cooking of the sauces as well as the baking of the lasagne.
The overall impacts of the production and preparation of the ready-made lasagne are slightly
higher due to its considerably longer baking time. The overall greenhouse gas emissions of
the ready-made lasagne and the home-made lasagne per kilogram of lasagne provided at
household are comparable. They amount to 7.5 and 7.2 kg CO,-eq, respectively.
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Figure 2. Comparison of the Global Warming Potential (GWP) of the ready-made and the
home-made lasagne Bolognese, including the 95% confidence interval. The contribution of
the different life-cycle stages is distinguished.

DISCUSSION

The easy preparation of the ready-made lasagne presumably reduces the food losses due to
burning or bad seasoning. However, a considerable portion of the food losses at the household
level are caused due to bad storage, bad planning and due to preferences. It cannot be
assumed that ready-made lasagnes are exempt from this.
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It has to be considered that so far neither much nor detailed data is available on food losses in
different stages of the food supply chain. Thus, some assumption had to be taken and the
resulting uncertainties mean that no clear ranking of one option over the other is possible.

CONCLUSIONS

In terms of the environmental performance, there is no significant difference between the
ready-made lasagne and the home-made lasagne, despite the additional packaging and
reheating of the ready-made lasagne. The food losses as well as the impacts on climate change
are in the same range. Both, the food industry and the households could reduce their food
losses by an increase in efficiency and better planning. A special focus on an improved
management of food with a limited shelf-life could further reduce losses in the retail stage.
More robust and detailed data is needed in order to better understand the food waste in the
different stages. Independent of the lasagne type, a lower content of meat as well as an
efficient cold chain could decrease the environmental impact considerably.
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