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1. Introduction

　In recent years, food losses and wastes have 

become a serious problem in many countries, 

including Japan. Economic losses caused by 

food losses and wastes are not only due to the 

disposal of consumable food, but local and other 

governments, as well as related organizations, 

suffered from spending large sums of money for 

its disposal. Moreover, such food disposal has 

huge environmental impacts, namely, by polluting 

landfills and the ocean by dumping of wastes. Food 

waste that decomposes in landfills emits methane, 

and greenhouse gas 1). 

　Food losses and wastes are closely related to food 

security and food safety. The former aims to secure 

enough food for people to maintain a healthy life, 

and the latter mainly aim to appropriately manage 

foodsquality (i.e., freshness). In Japan, both food 

security and food safety are major issues. Japan’s food 

self-sufficiency rate is far below 100 percent, and its 

food security depends heavily on food imports from 

other countries, such as China 2). Large quantities of 

food in Japan (including imported food) are disposed 

of every year. This wasteful food management 

has several causes. Unlike industrial products, 

food (especially fresh food) has short expiration 

dates, and unsold food generally is discarded. 

Moreover, to gain customers, retail grocery stores 

must prevent running out of stock. Therefore, they 

purchase more food than they need. This study is 

focused on analyzing food waste from retailers (i.e., 

convenience stores), from an economic perspective, 
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as well as studying the changes in the recycling of 

food waste in Japan by reviewing the data. 

　The remainder of the paper is organized as 

follows. Section 2 defines food security and safety, 

and Section 3 states the formal distinction between 

food loss and waste. Section 4 explains the current 

food waste situation in Japan from an economic 

perspective. Section 5 looks at the data to analyze 

recent transitions in food waste and recycling in 

Japan, and Section 6 offers a conclusion. 

2. Food Security and Safety

　In this section, we try to formally understand the 

concepts of food security and safety. The former 

is defined as follows: Food security exists when 

all people, at all times, have physical, social, and 

economic access to sufficient, safe, and nutritious 

food that meets their dietary needs and food 

preferences for an active and healthy life 3). The latter, 

on the other hand, is described as follows: Food 

safety is defined as the absence of safe, acceptable 

food, or food that may harm the health of consumers 4). 

　Although one might think that developed countries 

do not suffer from food security, it is a serious 

concern in Japan. The country’s food self-sufficiency 

rate is far below 100 percent 2). Between 2007 and 

2018, Japan’s net food export ratio was consistently 

negative 2). Furthermore, Japan imports a substantial 

amount of seafood and vegetables from China 2). The 

lack of food security in Japan relates to its social 

issues, such as a low birth rate, an aging population, 

and a changing lifestyle through urbanization. 

　Japanese consumers nevertheless are concerned 

about food safety. Many check food products 

in detail (i.e., where it was produced and its 

ingredients) and only purchase products of certain 

quality. To gain their trust, retailers disclose 

various types of information about food, such as its 

manufacturers and production location. If consumers 

are harmed by food consumption, Japanese society 

looks punitively at the producer and seller. To avoid 

this risk, many retailers discard food that is near its 

expiration date. 

　In sum, even though Japan imports a large 

amount of food from abroad to compensate for its 

lack of food self-sufficiency, some of this food is 

disposed of.

3. Food Losses and Wastes

　In this section, we try to analyze food disposal in 

Japan. First, we distinguish between food loss and 

waste. Food loss refers to any food that is lost in the 

supply chain between the producer and the market, 

and food waste refers to the discarding or alternative 

(non-food) use of food that is safe and nutritious for 

human consumption 5). Alternatively, food loss can be 

defined as food discarded during the production stage 

(i.e., non-standard products, such as vegetables that 

are too big or too small, damaged, or malformed), 

whereas food waste can be referred as food discarded 

at the point of sale (i.e., expired food) 5). 

　In Japan, many food products are discarded at 

the production stage because they are difficult to 

sell (i.e., non-standardized, irregular, and wounded 

produce). This high level of waste is caused by 

Japanese consumers’ interest in high-quality and 

attractive food. In many cases, substandard food is 

consumed by producers. 1 

　Japan has high food-quality standards, and damage 

to consumers caused by food results in penalties and 

social sanctions to producers and retailers. Hence, a 

significant amount of food that is near its expiration 

date is discarded at retail outlets. In addition, in the 

case of many retailers, food waste is partly attributed 

to overstocking of food. This is due to a strong 

competition, where Japanese retailers try to avoid 

1 Food disposal can be prevented by processing unsold and wounded food into other products 6). For example, wounded tomatoes 
in a supermarket can be processed into tomato jam at a profit 6).    
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customer churn caused by being out of stock. 

　In short, consumable food in Japan is disposed of 

for several reasons, and this inefficient management 

of food should be addressed. 

4. The Current Situation Regarding Food 

Waste in Japan

　As discussed in the previous section, food loss 

and waste are serious problems in Japan. In this 

section, we analyze one instance of food waste 

in Japan, specifically that produced by Japanese 

retail and convenience stores. Convenience stores 

are an indispensable part of Japanese daily life 7) .2  

Nevertheless, these convenience stores discard a 

large amount of food every day. This largely relates 

to their owners’ management strategies, which can 

be evaluated with economic theories. We try to 

explore two instances of food waste: the disposal 

of food that is about to expire and the disposal of 

excess, overstocked food. 

　Our first example is a convenience store that 

disposes of food near its expiration date due to 

consumers’ awareness of this issue and to avoid the 

risk of being punished if they sell food that sickens 

their customers. As is already known, Japanese 

consumers, in general, are excessively sensitive to 

food safety.3

　Figure 1 illustrates the above situation by 

using a market price adjustment mechanism. 4  In 

a properly functioning market, when a product 

is unsold, the mechanism reduces its price to 

eliminate a surplus (in Figure 1, the product’s 

price falls from P to PE). However, in the case 

of food, this mechanism does not resolve the 

situation, largely because of the limited shelf life 

of many food items, which often is shorter than the 

time required for a price adjustment. 

　Second, we consider what happens when 

convenience stores overstock food, caused by a 

strong competition among convenience stores in 

Japan. In large Japanese cities, convenience stores can 

be found every few hundred meters, and customers 

can easily choose one store over another.5  Hence, 

minor inconveniences, such as being out of stock, can 

cause a loss of customers, ultimately leading to lower 

sales and reputation. Owners of convenience stores 

see that the opportunity cost of running out of food 

items is higher than that of wasting unsold food.6  In 

other words, convenience stores rationally maximize 

their profits (and their reputations) by keeping an 

excess supply of food on hand.7 

Figure 1.  Price Adjustment Mechanism of a Properly 
Functioning Market

2 Convenience stores also are utilized for education (i.e., they are used as classrooms for Kyoto schoolchildren) 7).
3 For example, frozen dumplings imported from China contained an insecticide harmful to human bodies 8). Due to the latter 

incident, Chinese food industry lost its trust of food safety in Japanese market, hence food import from China temporary fell in a 
period between 2008 and 2009 2).

4 P, Q, PE, QS, QD, S, D, and E in Figure 1 are price, quantity, equilibrium price, quantity supplied, quantity demanded, supply, 
demand, and equilibrium, respectively.

5 As an example, 23 convenience stores in 2005 operated within a quarter of a mile of each other in downtown Tokyo 7).  
6 Opportunity cost is the value of what is given up when getting something else 9). 
7 Such a sales strategy can also be seen in the US 10). 
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　Figure 2 illustrates food waste at convenience 

stores due to overstocking.8  This phenomenon 

can be explained by the economic term “negative 

externalities.” 9  Because food waste harms societies 

(causing additional expenses and environmental 

damage), overstocking of food (i.e., supplying 

food with Spc rather than Ssc and conducting 

trades E) to avoid losing customers is considered 

undesirable, and equilibrium at a socially desirable 

level (ESociety) is desirable. Thus, as Figure 2 shows, 

a discrepancy exists between the optimal volume of 

food purchases by convenience stores and what is 

best for society (i.e., QE and Qsociety). 

　Economically, the situations demonstrated in 

Figures 1 and 2 are both “market failures.” 10  In 

such situations, as market mechanisms are unable 

to resolve the food waste problem, government 

policies and regulations are helpful. 

5. Attempts to Reduce Food Loss and Waste

　As noted in the previous section, food waste can 

be caused by market failures. One way to resolve 

this situation is by internalizing externalities.11 In 

this section, we discuss how Japanese convenience 

stores resolved the problem of food waste. 

　In Japan, a basic recycling law was enacted in 

2000 11). Its purpose was to improve the environment 

by preserving natural resources and recycling used 

resources, including food waste 11). 

　A law promoting recycling and related activities 

to treat food (the food waste recycling law) focused 

on food-related businesses that discharged more 

than 100 tons of food 12). Its ultimate goal was to 

reduce food waste by 20% annually starting 2006 12). 

A 2007 amendment to this food waste recycling law 

stipulated that food-related businesses generating 

more than 100 tons of food waste the preceding year 

were required to report the amount of food waste 

and how much was recycled to the minister 13).

　In 2015, new food recycling targets were set for 

food-related businesses 14). Specifically, the recycling 

rates for food manufacturers, food wholesalers, food 

retailers, and restaurants were set at 95%, 70%, 

55%, and 50%, respectively 14).12   

　In addition to Japan, food recycling has advanced 

worldwide.13 Recently, a globally applicable 

Figure 2.  Price Adjustment Mechanism of a Properly 

Functioning Market

8 P, Q, PSociety, PE , QSociety, QE, Spc, Ssc, D, and E in Figure 2 are price, quantity, price (at a socially desirable level), equilibrium 
price, quantity (at a socially desirable level), equilibrium quantity, supply determined by a supplier’s private cost, social cost, 
demand, and equilibrium, respectively.

9 Externality is defined as the uncompensated impact of an economic entity’s action (i.e., a retailer) on the well-being of a bystander 9). 
A negative externality has an adverse impact 9).

10 Market failure is defined as a situation when a market function fails to efficiently allocate resources 9). 
11 Internalizing externalities means incentivizing economic entities (i.e., suppliers and consumers) to be responsible for their 

actions 9).
12 The rates for these categories were previously set at 85%, 70%, 45%, and 40%, respectively 14). 
13 For example, “the 17 Sustainable Development Goals (SDGs) of the 2030 Agenda for Sustainable Development” was adopted by 

193 member states of the United Nations 15). Target 12.3 of Goal 12 ensures sustainable consumption and production patterns 16). 
By 2030, the goal is to cut per-capita global food waste in half at the retail and consumer levels and to reduce food losses in 
production and supply chains, including post-harvest losses 16).
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standard of food loss and waste called the “Food 

Loss and Waste Accounting and Reporting 

Standard” (FLW Standard) was launched.14 The 

FLW Standard reduces food loss and waste by 

providing benefits to entities that manage food loss 

and waste better, as well as to those that prepare 

inventories conforming to the their standard 18).  

　By enacting and revising relevant laws, the 

Japanese government has mitigated food losses 

and wastes. Notably, the food waste recycling law 

effectively internalizes the negative externalities 

among suppliers. 

　Table 1 shows the amount of food waste 

generated in Japan between 2008 and 2017. The 

largest amount of food waste was generated by 

food manufacturers, likely because they discarded 

food not fit to sell.16 A closer inspection reveals 

that the amount gradually decreased during this 10-

year period (with the exception of 2013, 2014, and 

2015). A significant improvement occurred in 2017. 

This likely resulted from the efforts of the food 

manufacturers to reduce food waste. In contrast, 

although a smaller amount, food waste at food 

wholesalers, food retailers, and restaurants did not 

decrease substantially. 

　Table 2 shows food recycling rates in Japan 

Year
Food Industry

 (Total)
Food

Manufacturing
Food 

Wholesale
Food 

Retailing
Restaurants

2008 23,153 18,613 261 1,309 2,971

2009 22,718 18,449 250 1,348 2,672

2010 20,860 17,152 223 1,192 2,292

2011 19,955 16,582 222 1,275 1,876

2012 19,163 15,804 219 1,224 1,916

2013 19,270 15,936 210 1,239 1,884

2014 19,532 16,055 270 1,269 1,938

2015 20,096 16,533 294 1,275 1,995

2016 19,700 16,167 267 1,271 1,994

2017 17,666 14,106 268 1,230 2,062

Data Source: Ministry of Agriculture, Forestry and Fisheries of Japan 15

http://www.maff.go.jp/j/shokusan/recycle/syokuhin/kouhyou.html 19)

Table 1.  Annual Amount of Food Waste Generated by Food Businesses in Japan (unit: 1,000 tons)

Year
Food Industry

(Total)
Food 

Manufacturing
Food

Wholesale
Food

Retailing
Restaurants

2013 85 95 58 45 25

2014 85 95 57 46 24

2015 85 95 60 47 23

2016 85 95 65 49 23

2017 84 95 67 51 32

Data Source: Ministry of Agriculture, Forestry and Fisheries of Japan 17

http://www.maff.go.jp/j/shokusan/recycle/syokuhin/kouhyou.html 19)

Table 2. Rate of Food Recycling 

14 The FLW Standard was introduced by Food Loss & Waste Protocol 17).
15 The data source is in Japanese. 
16 Because food loss and food waste are not separately noted in the information source, the author unified the notation in the Table 1 

as food waste. 
17 The data source is in Japanese.
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between 2013 and 2017.18 The recycling rate of food 

manufacturers maintained a high percentage of 95% 

throughout the entire period, whereas the rate for 

the other three businesses was considerably lower. 

As a result, food wholesalers, food retailers, and 

restaurants failed to achieve their recycling targets. 

A comparative analysis of Tables 1 and 2 indicates 

that food recycling reduces food waste. However, 

unlike food manufacturers, the recycling rates of 

the three other businesses did not progress notably, 

possibly because many of their food products are 

processed (i.e., convenience stores’ sales of bento, 

onigiri, and sandwiches).19  

　Although Japan has tried to reduce food waste, 

targeted goals have not been reached. Recycling of 

processed foods has hardly progressed. In order to 

further improve food recycling, industry regulations 

should take into account the management strategies 

of stores. For example, imposition of penalties may 

increase the cost of food waste to its opportunity 

cost level, at which point store managers might stop 

overstocking. As another option, food banks that 

reuse processed food can help in recycling.

6. Conclusion

　Every year, Japan disposes of a large quantity 

of consumable food. Such food waste puts 

pressure on the government’s budget and harms 

the environment. This study focuses on food waste 

at Japanese convenience stores and identifies two 

causes of food waste in these locations: excessive 

caution about the expiration dates of foods and 

strategic overstocking. 

　Furthermore, we also investigate the history of 

food waste and food recycling in Japan by looking 

at the data. Our result indicates that although food 

manufacturers achieve relatively high levels of food 

recycling, other businesses (i.e., food wholesalers, 

food retailers, and restaurants) fail to recycle food 

waste at their respective targeted levels, probably 

because they largely handle processed food, which 

only infrequently is recycled. 

  This could be improved by using economic 

ideas. For example, internalizing externalities to 

suppliers (convenience stores) is one of the effective 

measures for resolving negative externalities. To 

verify the success of this strategy, further detailed 

investigations are required. Because of the limited 

space available for this paper, this task is left for 

future study. 
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