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Abstract: Socio-ecological production landscapes and seascapes (SEPLS) are characterized by a
dynamic mosaic of different ecosystem types that maintain relatively high biodiversity and produce
a bundle of ecosystem services. One unique characteristic of SEPLS is the sharing of provisioning
services within and beyond communities, such as forests, agricultural and marine products.
Conventional ecosystem assessments based on statistical data often ignore the benefits of these
non-market provisioning services. This short communication quantifies the contribution of the
sharing of food provisioning services in Japan in terms of their amount and variety, and it analyzes
the relationship between such sharing practices and landscape types. Using an online web survey, we
investigated the benefits of sharing goods and services provided from SEPLS. In both mountainous
and flat agricultural areas, 16% of the total food amount came from non-market sources, compared
to 10% in urbanized areas. Farmland and forests had significant positive correlations with most
non-market food items in terms of amount. Greater amounts of built-up area in the landscape were
associated with a lesser amount of non-market food provision. Food sharing culture can contribute
to enhancing resilience against socio-economic changes and natural disasters. This study provides
baseline information for monitoring the hidden flow of food provision and its multiple functions.
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1. Introduction

Satoyama-satoumi is a Japanese term for socio-ecological production landscapes and seascapes
(SEPLS), which are characterized by a dynamic mosaic of different ecosystem types that maintain
high biodiversity and produce a bundle of ecosystem services [1]. SELPS with mosaics of paddies,
upland fields, forests, water systems, and human settlements is a typical agricultural landscape
not only in Japan but also in other area in the world. These socio-ecological systems are also often
integral to people’s livelihood, customs, traditions, spirituality, and social relations [2]. One of the
unique characteristics of SEPLS is the sharing of food provisioning services within and beyond rural
communities [3–5]. It has been widely observed that forest, agricultural, and fishery products are
frequently shared or given without a financial transaction between members of a society, and these
actions are often associated with reciprocal relationships [6,7]. In almost all societies, the process
of giving and receiving food reinforces social relations and group memberships [8]. In general,
such sharing practices are common in rural areas, but limited scientific evidence is available on
their contribution to people’s food consumption. Quandt et al. (2001) [9] investigated the social
and nutritional meaning of food sharing among older rural adults in two rural counties in central
North Carolina, and they revealed that receiving food gifts functions as way to maintain social relations
and to create a feeling of community membership.
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While agricultural and economic statistics are effective means to capture yield, sales and household
expenditure to understand the contribution of food provisioning services to the society (e.g.,
Hashimoto et al. 2015 [10]), it often fails to capture the contribution of non-market food provision
and sharing to human well-being. Despite the growing attention paid to the sharing economy and
household food production, the non-market and non-monetized sharing of home-grown food has
largely escaped scholars’ attention [11]. There are several studies which revealed the multidimensional
roles of non-market food provision through home-gardens and community gardens in developed
countries [12–16]. However, the existing literature has not examined the relationship between
such sharing practices and landscape characteristics. When it comes to rural area, rurality can be
conceptualized and expressed by various criteria [17]. In contrast with rich research accumulation
in European countries, study on rurality is limited in Japan except of a few examples such as Tani et
al. (2016) [18]. The objective of this short article is to quantify the contribution of the sharing of food
provisioning services in Japan in terms of amount and food variety, and to analyze how such sharing
practices vary across different landscapes by using landscape elements and their composition as a
proxy of rurality.

2. Materials and Methods

A national web-based survey was conducted from 8 to 13 January 2015 in Japan, collecting
information from 1525 respondents (827 (54%) males and 698 (46%) females) over 20 years old.
The respondents were pre-screened to avoid bias in terms of gender, occupation, and region across
Japan. The respondents at the age of 20 s account for 11%, 30 s for 24%, 40 s for 29%, 50 s for 23%,
and over 60 s for 13%. Comparing with the national demographic statistics in 2015 [19], our samples
contain almost twice larger proportion of 30 s–50 s respondents, and less proportion of over 60 s
respondents. This is because the respondents are all online monitors who were pre-registered by
the online survey company (Macromill, Tokyo, Japan). The company did not have a larger pool of
monitors in age of over 60 s. We acknowledge this bias of respondents’ age composition as one of the
limitations of this study. The respondents’ occupation includes company employees (38%), company
owners and self-owned business (10%), government employees (6%), full-time homemakers (16%),
part-time workers (11%), no jobs (e.g., retired) (10%) and others (e.g., students and freelance) (9%).

The agricultural area classification (AAC) system developed by Japan’s Ministry of Agriculture,
Forestry and Fisheries (MAFF, Tokyo, Japan) was considered during the pre-screening process to
reflect the actual distribution of respondents among these categories of agricultural land. The AAC
system divides all municipal land in Japan into four categories—mountainous agricultural area,
semi-mountainous agricultural area, flat agricultural area, and urbanized area—based on the criteria
shown in Table 1. These criteria have been simplified from MAFF’s original criteria, due to the
mismatch of some agricultural statistics after the major consolidation of municipalities that occurred
from 1999 to 2006. We compared the AAC using both the simplified and the original criteria and found
that the rate of matching was 84% [3]. According to MAFF (2013) [20], 79% of the entire population in
Japan live in urbanized area while population in mountainous agricultural area, semi-mountainous
agricultural area, and flat agricultural area accounts for 3%, 8%, and 10% respectively. This study tried
to collect equal size of samples from four types of ACC, and as a result, we collect 396 (26%), 393 (26%),
330 (22%), 406 (27%) samples respectively from mountainous agricultural area, semi-mountainous
agricultural area, flat agricultural area, and urbanized area.

Table 1. The criteria for agricultural area classification (AAC) used by this study.

ACC The Classification Criteria

Mountainous agricultural area Municipalities with over 80% of forest cover and less than 10% of farmland cover
Semi-mountainous agricultural area All municipalities not fitting the criteria for the other three categories

Flat agricultural area Municipalities with over 20% of farmland cover
Urbanized area Municipalities with over 500 people/km2 and less than 80% of forest cover
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The web-based questionnaire survey contained items on the current status of non-market food
provision (amount and number of food varieties), social relations, and basic attributes of respondents.
In this study, non-market food provision includes not only food that people produce and harvest
by themselves (self-produce), but also items received from others without a market transaction
(received from others). The survey asked respondents about the variety and relative quantities or
proportions of each food category (rice and cereal, vegetables, fruits, meat, mushrooms, edible wild
plants, fish products, and eggs and dairy products) acquired through non-market transactions each
year, by production at home, gathering, and/or sharing. Specifically, for each category, we asked
respondents about the proportion of their food (a) grown at home or gathered themselves from
nearby forests or waters; (b) received from neighbors, relatives, or friends through sharing, gifts,
and/or exchange; and (c) purchased from markets (e.g., groceries and supermarkets). Even though
(b) food received from others is also self-produced by them, we accounted its amount and variety
separately from those of (a) food grown at home or gathered by respondents themselves. According
to MAFF (2017) [21], over 80% of local municipalities agreed with the policy need to improve
food access due to aging population and closure of local glossary stores. In order to understand
food access condition at different rural characteristics, this study also asked where the respondents
purchased their food, considering both conventional (i.e., local store) and modern (i.e., e-commerce)
food distribution systems.

All respondents were asked to specify their residential location by selecting a 1 km grid cell on the
map shown on the web survey screen. Land-use composition data on 1 km grid cells from the National
Land Numerical Information (Ministry of Land and Transportation, Tokyo, Japan) were also provided
to match the grid cell of each respondent. The National Land Numerical Information divides land-use
types into 12 categories: paddy fields, dry fields and orchards, forests, open areas, buildings, roads,
railway transportation, golf courses, other land for human use, lakes and rivers, seashores, and seas.
We aggregated these 12 types into five groups: (1) farmland (paddy fields, dry fields and orchards);
(2) forests; (3) other green space (golf courses and open areas); (4) waters (lakes and rivers, seashores,
and seas); and (5) built-up land (buildings, roads, railway transportation, and other land for human
use). We used these five land-use types to examine the relationship with non-market food provision
(percentage and food variety) by calculating Pearson’s correlation coefficient between non-market
food provision and land-use types.

3. Results

3.1. Amount and Variety of Non-Market Food Provision

The survey found that 16% of food in mountainous and flat agricultural areas came from non-market
sources, whereas 10% of food had non-market origins in urbanized areas (Figure 1). We found no
significant difference between the three types of agricultural areas. This suggests that non-market
food provision makes a non-negligible contribution to people’s food consumption in agricultural
landscapes [3]. In terms of where the respondents purchased their food, the percentage of respondents
saying that they purchased all of it at local stores was the highest in urbanized areas (71%) and the
lowest in the mountainous agricultural areas (59%) (Figure 2). The households in more isolated
rural areas tend to purchase food via e-commerce more than those in flat agricultural areas and
urbanized areas, even though the amount purchased by e-commerce is still less than that obtained
from local stores.

The average number of food varieties supplied by non-market provision ranged from 32.0 to
34.2 for the various land types, with no significant difference among the types of agricultural areas
including urbanized area with small agricultural land (Figure 3). The family income and expenditure
survey conducted by Japan’s central government (Statistics Bureau, Ministry of Internal Affairs and
Communications) lists 190 food items (excluding beverages and eating at restaurants). Our results thus
suggest that non-market food provision accounts for about 17% of all food varieties consumed at the
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household level. Vegetables constituted a relatively large number of such items (Figure 3), indicating
that vegetables are common items among non-market food provision in Japan.Sustainability 2018, 10, 213  4 of 9 
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3.2. Relationship between Non-Market Food Provision and Land-Use Types

Pearson’s correlation coefficient was calculated to examine the relationship between non-market
food provision percentages by food category and land-use type (Table 2). Significant positive
correlations were observed between some non-market food provision items. The correlation between
meat and eggs or dairy products had the highest coefficient (R = 0.660), followed by the correlation
between mushrooms and edible wild plants (R = 0.624). Land-use types had both significant positive
and negative correlations with non-market food provision. Farmland and forest areas had significant
positive correlations with most non-market food items, with the exception of fish products, meat, and
eggs and dairy products. Waters, not surprisingly, had a significant positive correlation with fish
products. Built-up areas showed significant negative correlations with all non-market food items,
suggesting that more heavily developed areas had less non-market food provision.

As for relationships between non-market food variety and land-use types, farmland had a significant
positive correlation with vegetables and a significant negative correlation with mushrooms and edible
wild plants (Table 3). Forests had a positive correlation with edible wild plants. Waters did not show a
significant positive correlation with fish products but did have a significant negative correlation with
mushrooms. Unlike the relationship with non-market food provision (Table 2), built-up areas did not
have a negative correlation with non-market food variety, with the exception of vegetables (Table 3).
This suggests that even in landscapes that are more heavily built up, some variety of food types can be
sustained through non-market food sharing and exchange.
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Table 2. Pearson’s correlation coefficient between non-market food provision percentages and land-use types.

Non-Market Food Provision Ratio (%) Land-Use Ratio (%)

Rice and
Cereal Vegetables Fruits Fishery

Products Mushrooms
Edible
Wild

Plants
Meat

Eggs and
Dairy

Products
Farmlands Forests

Other
Green
Spaces

Waters Built-Up
Areas

Non-market food provision ratio (%)
Rice and cereal 1.000

Vegetables 0.488 *** 1.000
Fruits 0.353 *** 0.591 *** 1.000

Fishery products 0.212 *** 0.363 *** 0.433 *** 1.000
Mushrooms 0.263 *** 0.398 *** 0.434 *** 0.461 *** 1.000

Edible wild plants 0.265 *** 0.450 *** 0.439 *** 0.460 *** 0.624 *** 1.000
Meat 0.223 *** 0.306 *** 0.407 *** 0.515 *** 0.543 *** 0.448 *** 1.000

Eggs and dairy products 0.203 *** 0.295 *** 0.339 *** 0.439 *** 0.479 *** 0.367 *** 0.660 *** 1.000
Land use ratio (%)

Farmlands 0.211 *** 0.271 *** 0.154 *** 0.027 0.062 * 0.068 ** 0.039 0.057 * 1.000
Forests 0.060 ** 0.150 *** 0.072 ** 0.078 ** 0.119 *** 0.178 *** 0.081 ** 0.016 −0.118 *** 1.000

Other green spaces 0.005 −0.009 −0.014 0.015 0.056 * 0.037 0.002 0.005 −0.051 0.147 *** 1.000
Waters −0.002 −0.020 −0.008 0.089 *** 0.017 −0.008 0.021 −0.011 −0.127 *** −0.111 *** −0.006 1.000

Built-up areas −0.203 *** −0.306 *** −0.164 *** −0.112 *** −0.145 *** −0.181 *** −0.097 *** −0.051 ** −0.617 *** −0.610 *** −0.169 *** −0.197 *** 1.000

* p < 0.05, ** p < 0.01, *** p < 0.001.

Table 3. Pearson’s correlation coefficient between non-market food variety and land-use types.

The Number of Food Varieties from Non-Market Food Provision Land-Use Ratio (%)

Rice and
Cereal Vegetables Fruits Fishery

Products Mush-Rooms
Edible
Wild

Plants
Meat

Eggs and
Dairy

Products
Farm-Lands Forests

Other
Green
Spaces

Waters Built-Up
Areas

The number of food variety from non-market food provision
Rice and cereal 1.000

Vegetables 0.160 *** 1.000
Fruits 0.409 *** 0.577 *** 1.000

Fishery products 0.397 *** 0.560 *** 0.675 *** 1.000
Mushrooms 0.643 *** 0.270 *** 0.516 *** 0.521 *** 1.000

Edible wild plants 0.721 *** 0.342 *** 0.564 *** 0.579 *** 0.841 *** 1.000
Meat 0.739 *** 0.343 *** 0.514 *** 0.707 *** 0.764 *** 0.824 *** 1.000

Eggs and dairy products 0.758 *** 0.295 *** 0.456 *** 0.547 *** 0.798 *** 0.900 *** 0.911 *** 1.000
Land use ratio (%)

Farmlands −0.050 0.089 ** −0.021 −0.024 −0.088 ** −0.100 *** −0.010 −0.045 1.000
Forests 0.037 0.013 0.020 0.006 0.046 0.086 ** −0.004 0.008 −0.118 *** 1.000

Other green spaces −0.024 −0.026 0.061 * 0.070 * 0.022 0.050 −0.057 * −0.052 −0.051 0.147 *** 1.000
Waters −0.035 −0.021 −0.023 0.034 −0.067 * −0.027 −0.014 −0.009 −0.127 *** −0.111 *** −0.006 1.000

Built-up areas 0.027 −0.069 * 0.004 −0.007 0.051 0.011 0.020 0.039 −0.617 *** −0.610 *** −0.169 *** −0.197 *** 1.000

* p < 0.05, ** p < 0.01, *** p < 0.001.
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4. Discussion

This study quantified the contribution of non-market food provisioning to daily livelihoods in
Japanese SEPLS. It found that 16% of all food was obtained from non-market sources in mountainous
or flat agricultural areas, as compared to 10% in urbanized areas. The average number of food varieties
provided by non-market sources ranged from 32 to 34.

The study also revealed that the households in deeper rural areas tend to purchase food via
e-commerce more than those in flat agricultural areas and urbanized areas. This reflects the fact that
people in the most isolated rural areas have the least access to local stores. In many rural areas in Japan,
small local stores have been forced to close because of development of large-scale stores in suburban
areas [22]. This situation, often described as a “food desert” problem, could have increasingly serious
consequences because of the aging and shrinking population and the closing of local supermarkets in
rural areas [22–24].

Based on correlation analysis between land-use types and non-market food provision (in both
amount and variety), the study found that farmlands and forests had significant positive correlations
with most non-market food items in terms of amount, but farmlands and forests did not show a strong
correlation with many non-market food types. In addition, the study found that the larger the built-up
area in the landscape, the lower the amount of non-market food provision, yet again this negative
correlation was not detected in terms of non-market food variety other than with regard to vegetables.

Place-based or “alternative” food networks are understood as emerging networks of producers,
consumers, and other actors that embody alternatives to the conventional industrial mode of
food supply system [25,26]. Place-based food networks include practices such as local branding,
short food supply chains, farmers’ markets, local quality labeling initiatives, geographic origin
labels, hobby farming, food citizenship, non-market food sharing and exchange, and education
programs [25]. The recent comparative study between Europe and Japan by Plieninger et al. (2018) [25]
identified non-market exchange (e.g., through bartering or sharing) of food is as one of the prominent
characteristics of place-based food networks in Japan.

Due to Japan’s aging and shrinking population, such practices of non-market food provision
have been decreasing in the country relative to 20 or 30 years ago [3]. It seems that in recent decades,
urbanization and globalization have weakened community connections and sharing mechanisms,
especially in urban settings with large amounts of built-up space. Meanwhile, new forms of market-based
sharing such as car and bike sharing, room and space sharing (e.g., Airbnb), and information
sharing have been expanding significantly especially in urban areas not only in Japan but also many
countries [27]. One of the future studies include exploring how the emerging sharing economy can
sustain non-market sharing practices and landscape conservation with support from new forms of
sharing such as sharing information, experiences, and skills for food production and processing at
household and community scales.

In rural Japan, sharing various provisioning services still significantly contributes to human
well-being, and such sharing networks often play a central role in maintaining cultural landscapes [28].
It is also reported that non-market food provisioning has played multiple functions in both daily
life and in emergency situations (such as natural disasters) in Japan’s remote islands and rural
peninsulas [4,29]. A food sharing culture in SEPLS can contribute to enhancing resilience against
future socio-economic changes and natural disasters. Therefore, it is crucial to measure and monitor
the current status of and changes in such sharing practices in different landscapes. This study has
provided baseline information for such monitoring of the hidden flow of food provision and its
multiple functions.
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