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FHRXEE Influence of postharvest technology application to transportation
and processing for fruits and vegetables on reduction of
environmental impact
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Among the Sustainable Development Goals (SDGs), Goal 12 includes the target that
by 2030, the per capita global food waste should be halved at the retail and consumer
levels, and food losses along production and supply chains should be reduced. According to
an FAO report, the large amounts of resources required to produce food that is eventually
wasted are consumed in vain, resulting in greenhouse gas emissions with no additional
benefit, which impedes achievement of Goal 13 among the SDGs, i.e., climate action.

To decrease the loss and waste, some postharvest technologies have been developed
such as drying and freezing. These postharvest technologies can decrease food loss but
increase the environmental load due to electricity and material consumption for drying
and packaging production. Thus, it is important for sustainability maintenance to assess
the increase-decrease balance from an environmental perspective. One of the suitable
methods for balance evaluation is life cycle assessment (LCA). LCA studies have evaluated
postharvest techniques from an environmental perspective. Additionally, many LCA
reports consider the environmental loads of package production throughout the life cycle
of foods. However, these LCA studies neglected the influence of food loss reduction
attributed to packaging on the environmental impacts (i.e., the indirect impact of
packaging).

This thesis assesses the trade-offs regarding postharvest technologies (packaging
and drying) and environmental impact by LCA to evaluate a reduction potential of

environmental loads in the life cycle of fruits and vegetables through introducing the



technologies and to environmentally optimize the food supply chain. Chapter 1 describes
a general introduction of fruits and vegetables and established postharvest technologies.
Chapter II identified the environmental hot spot in the strawberry life cycle. Additionally,
this study estimates the reduction of environmental loads in cultivation process by some
potential scenarios. Chapter Il evaluates three types of packaging for strawberries to
optimize the packaging conditions from environmental viewpoint. Chapter IV focuses on
the packaging for peaches and compares packaging and nonpackaging conditions to
quantify the reduction potential of environmental loads through food loss reduction by
packaging and to find the environmental hot spot. Chapter V assesses five types of
packaging for peaches to obtain a finding for producing an environmentally friendly
packaging condition and models the relationship between food loss ratio and
environmental load. Chapter VI models the relationship between food loss reduction via
packaging for ripened peaches and the environmental load in their life cycle, advising on
how the packaging of ripened peaches can be designed based on transportation distance,
for least load on the environment. Chapter VI discusses the influence of the protection for
spinaches by Modified Atmosphere Packaging (MAP) on the life cycle environmental loads.
Additionally, this study proposes a model to estimate the environmental loads of the
spinach life cycle. Chapter VIl targets a drying process of cabbages, and thus significant
reduction potential of environmental load by postharvest technology would be left. The
balance between the quality of dried cabbages and environmental load of the life cycle was
also discussed. Chapter IX summarizes the general conclusion based on the obtained

results.
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