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Long-term interplay between 
humans and nature is inher-
ently precarious and open-
ended. Because of this 
precarity, humans have made 

strenuous efforts to control nature. From 
agriculture to forestry to pastoralism, 
humans have altered and rearranged  
natural landscapes and domesticated  
plants and animals to their advantage.  
Human–nature relations have often been  
characterized by humans’ unilateral 
overexploitation of natural resources, 
which calls for conservation that sepa-
rates humans from nature. Particularly, 
land use change, driven by agricultural 
expansion, population growth, and 
urbanization, adversely impacted ecosys-
tems and posed the most serious threat 
to biodiversity. A recent publication of 
the Intergovernmental Platform on 
Biodiversity and Ecosystem Services 
(IPBES) illustrates the severity of global 
environmental change. Seventy-five 

percent of the land surface is affected by 
human use; more than 85% of wetlands 
have been lost; 32 million hectares of pri-
mary or recovering forest were lost 
between 2010 and 2015; and the average 
abundance of native species has fallen by 
at least 20%.1 Conventional approaches 
to conservation thus emphasize mini-
mizing human impacts by keeping con-
servation areas off limits to human 
activities.

Yet while human activities can make 
pronounced changes in ecological sys-
tems and cause environmental destruc-
tion, human–nature relations can also be 
a focal point for creating a harmonious 
relationship. This perspective removes 
the artificial line that separates humans 
from nature and sees human–nature rela-
tions as interdependent and symbiotic. 
In fact, the history of human–nature rela-
tions reveals that humans are not a 
self-contained species and that humans 
have the capacity to coexist with nature. 

Protecting the environment from human 
intrusion is thus not a panacea for biodi-
versity conservation. In contrast to this 
conservation approach that protects 
areas by separating humans from nature, 
local land-use techniques in Japan inten-
tionally mesh human settlements with 
surrounding ecosystems, creating a har-
monious relationship between human 
and nature. Recent years have seen a 
renewed interest in socioecological pro-
duction landscapes that can serve as an 
integrating framework for promoting 
biodiversity and resilience,2 as well as 
fostering transformative change for 
sustainability.3

Human-induced production land-
scapes called satoyama, literally the com-
pound of sato (home village) and yama 
(woodland hills and mountains) in 
Japanese, are seen as ecological mosaics 
that have emerged as a result of long-
term human–nature interactions. The 
landscapes are composed of woodlands, 

Agriculture village in Takachiho, Miyazaki, Kyushu.
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grasslands, farmlands, rice fields, and 
human settlements. The different land 
use elements are interrelated to one 
another to form a cohesive system.4  
The concept of satoyama presupposes 
humans’ embeddedness in nature. As is 
shown in the following, through locally 
situated knowledge, when combined, the 
various forces and factors in traditional 
land use techniques form a cohesive eco-
system of ecological mosaics.

Navigating through precarity in 
human–nature relations requires locally 
situated knowledge—that is, a perspec-
tive that meticulously observes, rather 
than simplifies, the dynamics and com-
plexity of social–ecological systems. 
Local knowledge, also referred to as tra-
ditional and/or indigenous knowledge, is 
situated knowledge most appropriate to 
solve locally specific problems by adapt-
ing to changing environments. It is often 
contrasted with Western science that is 
characterized by universal applications of 
abstract knowledge. Centering on the 

principle of diversity, local knowledge 
contributes to building resilience and 
balanced relations in social–ecological 
systems.5 In promoting diversity, local 
knowledge does not separate humans 
from nature; rather, it creates collabora-
tion or work across differences between 
human and nature.6 Indeed, there is 
growing interest in the role of local and 
indigenous knowledge in conservation 
and the sustainable use of nature’s gifts. 
Recent studies show that communities 
and indigenous peoples can more effec-
tively manage lands, forests, and coastal 
areas by creating species-rich habitats 
and high ecosystem diversity in cultural 
landscapes.7 In freshwater and marine 
ecosystems, local and indigenous knowl-
edge contributes to the maintenance of 
sustainable fisheries.8

This article explores how conserva-
tion approaches that see human–nature 
relations as interdependent and symbi-
otic can be instrumental for the conser-
vation and promotion of biodiversity. 

Satoyama landscapes represent tradi-
tional land-use techniques based on local 
knowledge that is, in turn, informed by 
the long-term interplay between local 
people and ecological systems. They are 
not definite, but rather always changing. 
We thus characterize the history of 
human–nature interactions as an itera-
tive learning process in which a loosely 
organized structure of human–nature 
interactions emerges as the practice of 
locally specific knowledge.9

In the next section, we investigate 
what satoyama is and how human–nature 
relations can promote biodiversity con-
servation. In the third section, we exam-
ine the roles of satoyama in Japanese 
environmental education. The fourth 
section considers the applicability of the 
satoyama concept—that is, how locally 
specific knowledge and practices of land-
scape management can be scaled up. 
Lastly, as a way of conclusion, we reiter-
ate the main points of our analysis and 
look at some challenges that Japanese 

Japanese village of Shirakawago. 
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society faces for maintaining satoyama 
land- and seascapes and revitalizing the 
rural areas.

The Practice of Satoyama: 
Japanese Rural Landscapes

Agriculture is a form of human dis-
turbance in nature in which farmers alter 
land- and waterscapes for the production 
of domesticated plants and livestock. 
Such long-term human–nature interac-
tions can create ecological mosaics  
of production and conservation in 
landscapes and waterscapes. Traditional 
rural land use techniques used in 
satoyama in Japan are a case in point. 
Satoyama landscapes are ecological 
mosaics of various land use elements 
with irrigation ditches, streams, wood-
lands, grasslands, nonhuman habitats, 
and human settlements (Figure 1).10

These landscapes are a result of  
long-term interactions between local 

communities and ecologies. Farmers 
whose communities’ livelihoods depend 
on the harvest of rice and other forest 
resources such as fire/fuel wood, char-
coal, timber, resin, and mushrooms have 
learned the importance of ecological 
diversity and accumulated first-hand 
experiences of creating ecological mosa-
ics as local knowledge.11 Communities in 
satoyama established rules to restrict the 
overharvesting and gathering of the for-
est resources in the commons. Although 
they are human-made rural landscapes, 
paddy fields can offer multifunctional 
ecosystem services by mimicking natural 
wetlands.12 For example, they are effec-
tive in groundwater recharge, flood con-
trol, soil erosion and flood prevention, 
climate-change mitigation, water purifi-
cation, cultural and aesthetic scenery, 
and support of ecosystems and biodiver-
sity.13 These human-made rural land-
scapes have surprisingly maintained 
biodiversity. Japan is one of the global 
hotspots of biodiversity with more than 

90,000 species inhabiting a small land 
area of about 38 million hectares.14 
Biogenic and biophilic efforts by people, 
animals, plants, and microorganisms 
have created ecological mosaics of biodi-
versity in satoyama landscapes. In the 
following, we provide brief accounts of 
how human disturbance can create envi-
ronments for promoting biodiversity by 
using the examples of paddy fields and 
matsutake mushrooms.

First, seasonal water control in irri-
gated paddy fields is a typical human- 
induced disturbance that can make a 
positive contribution to ecological diver-
sity. Because rice requires the abundant 
and constant supply of water, rice paddy 
fields are always created adjacent to 
ponds, reservoirs, or streams through 
which farmers can control water levels, 
depending on the season, by opening or 
closing gates, thus forming a complex 
wetland system and serving as multiple 
habitats for birds such as gray-faced buz-
zards and storks, as well as insects and 

Figure 1. Land use elements in satoyama landscapes.

Source: Takeuchi et al., note 23.



18 ENVIRONMENT WWW.TANDFONLINE.COM/VENV VOLUME 63 NUMBER 5

aquatic species such as butterflies, 
Japanese rice fish, frogs, dragonflies, 
pond loaches, pond snails, diving beetles, 
and giant water bugs. Rice paddy fields 
are flooded from spring to summer, irri-
gated intermittently after a short drain-
age in summer, and drained from fall to 
spring. In this way, in spring and summer 
the large area of flooded rice fields con-
tributes to the high richness and abun-
dance of agricultural wetland species, 
and in winter it serves as suitable habitats 
for birds, seed eaters, and invertebrates 
for invertebrate feeders.15

The key human activity giving these 
positive impacts is the artificial water-
level management through the year, 
including plowing and harvest. Change 
in water level causes movement of most 
creatures between paddy fields and other 
mosaics of satoyama landscapes, which 
results in enhancing species reproduc-
tion adjusting to changing habitats.16 The 
various ecosystem services provided by 
controlling water levels of paddy fields 

have been reported for plants, water 
birds, frogs, and fish.17

Another case in point is matsutake 
mushrooms, a delicacy in Japanese food 
culture that emerge in disturbed forests 
after timber production and are an 
important source of cash during the 
interval of forest regeneration. Local 
communities have long recognized sym-
biotic relations between matsutake 
mushrooms and red pines.18 Matsutake 
mushrooms tend to grow in disturbed 
forests where old-growth evergreen and 
deciduous trees have been logged for 
timber, fuelwood, and fertilizers. When 
populations were scarce, natural forests 
in Japan were mostly covered by decidu-
ous broad-leaved trees such as beech, 
konara oak, mongolian oak, and horn-
beam in northern Japan, chinquapin and 
live oak in southern Japan, and momi fir 
and tsuga hemlock in mountains. Red 
pine trees were scattered among momi 
fir and hemlock trees. However, when 
agricultural systems such as irrigated rice 

cultivation were promoted and spread, 
humans’ impacts on forests intensified 
with exploitation of forest resources for 
house building, energy, and fertilizers. In 
premodern times, intense and sustained 
harvesting of woodland not only 
destroyed forests but also transformed 
species composition in the vicinity of 
Kyoto, an old capital in western Japan. 
The Japanese aristocracy preferred 
Japanese cedar (sugi) and cypress 
(hinoki) for their construction projects 
because of the sweet scent of these trees. 
After these trees were felled, the desic-
cated hillsides could support only pine 
trees and scrub brush. By the 1200s, 
hiratake mushrooms, which prefer moist, 
shaded sites, were replaced by matsutake 
mushrooms, which grow atop the shal-
low roots of pine trees in a dry, compar-
atively sunlit soil.19

When peace returned in the Edo 
period (1603–1868), logging began in 
earnest to (re)build castles, temples, 
and houses. For elite construction 

Matsutake mushrooms.
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projects, conifer trees such as momi fir 
and tsuga hemlock were preferred 
because of their large-diameter trunks 
suitable for large-scale construction 
such as of castles and temples. Forests 
and their products were also important 
for commoners. Particularly, deciduous 
broad-leaved trees were preferred for 
everyday needs; commoners entered 
the forests to collect brushwood, fire-
wood, and fallen leaves for heating, 
cooking, and fertilizers, while fertiliz-
ing the forest grounds by setting fires. 
As the population grew in this period, 
the everyday demand for these forestry 
products also increased. Furthermore, 
due to the development of domestic 
industries such as salt, iron, and  
ceramics, the demand for fuelwood 
expanded.20 Although forests and their 
resources were communally managed, 
communally managed forests tended to 
be left degraded; toward the end of the 

Edo period, most forested mountains 
had become denuded mountains.21 In 
the Inland Sea of Japan, for example, 
salt making deforested mountain hills 
due to the industry’s demand for brush-
wood and fallen leaves as fuels. In the 
Noto peninsula, in western Japan, the 
ceramics industry developed in Arita, 
Seto, and Shigaraki, which happened to 
be near red pine forests. Homemade 
handicrafts and textiles also used pine 
trees as a source of energy.

Where trees were cut and natural for-
ests were disturbed, red pine trees that 
need relatively abundant sunlight but 
can grow on less fertile soil replaced 
logged hardwood trees. While red pine 
and other plants associated with mycor-
rhizal fungi (like matsutake mushrooms, 
which are the fruiting bodies of the ecto-
mycorrhizal Tricholoma matsutake) pro-
vide organic molecules, mycorrhizal 
fungi are the suppliers of necessary 

nutrients and water. In this view, fungi 
and plants are symbiotic partners. 
Observing this, biologist Makoto 
Ogawa22 concludes, “A mycorrhizal is 
then a product of compromise or one 
form of everyday wisdom. Living organ-
isms evolve not only through competi-
tion based on the principle of survival of 
the fittest but also through compromise 
and collaboration.” Inte restingly, from a 
perspective of conservation ecology, it is 
in such disturbed forests that matsutake 
mushrooms—that is, a new value and 
ecological mosaic/diversity to con-
serve—appeared, establishing symbiotic 
relations with pine trees. Local land use 
techniques promote diversity in social–
ecological systems by interrelating vari-
ous land use elements to form a cohesive 
ecosystem of ecological mosaics embed-
ded in long-term human–nature inter-
actions, rather than limiting humans’ 
presence in nature.

Rice terraces.
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Satoyama in Japanese 
Environmental Education

This section examines how satoyama 
landscapes have been reconceptualized 
as knowledge and integrated into the 
research and education sector since the 
1950s in Japan.23 Broadly speaking, 
there are two streams in the process of 
integrating satoyama into research, 
education, and policy. The first stream 
originates from the research field of 
forestry that was concerned with envi-
ronmental change due to the underuti-
lization of the satoyama land use 
techniques described in the preceding 
with the advent of the energy revolu-
tion in the 1950s. When society began 
to rely on propane gas for cooking and 
heating and on synthetic fertilizers for 
fertilizing soil, people stopped entering 
forests to collect firewood, fuelwood, 
and fallen leaves, failing to maintain the 
ecological mosaics of satoyama land-
scapes. To put an end to underuse, 
much attention was directed toward 
how to promote local knowledge about 
forests as forest science.24 Tsunahide 
Shidei, a forest ecologist, proposed a 
perspective of forest ecology and con-
servation, and used the term satoyama 
for agricultural woodland, which 
resulted in drawing considerable atten-
tion to the role of secondary forest for 
self-sufficiency, and the positive impact 
on the environment made by human 
disturbance and material cycles.25 In 
the 1980s, the term satoyama became 
explicitly used in academic papers as a 
major topic, and by the end of the 1990s 
satoyama as landscapes that promote 
biodiversity was broadly recognized in 
academic communities. In discourse 
and discussion, the substantial mean-
ing of satoyama was explored from 
multiple perspectives, such as eco lo-
gical habitat, conservation, cultural 
inheritance, recreation, public partici-
pation, stakeholder collaborations, and 
environmental education.26

The second stream stems from Japan’s 
national strategy to reposition its role in 
the international community as a leading 
environmental country. In 1989, Japan’s 
rapid economic growth abruptly came to 

an end, and Japan entered a long period of 
recession and stagnation. In an era of eco-
nomic uncertainty, the meaning of afflu-
ence and the unsustainable lifestyle based 
on mass production and consumption 
were reconsidered. Japan was in search of 
a new value, commitment, and direction 
in which the government could lead the 
nation. Meanwhile, global environmental 
issues such as biodiversity loss, climate 
change, acid rain, and ozone depletion 
emerged as global challenges that tran-
scended borders and thus required inter-
national cooperation. The year 1989 was 
recognized as year 1 of the global environ-
mental age.27 It was at this juncture of 
domestic uncertainty and global environ-
mentalism that Japan sought to reposition 
itself as a leader of the global environment. 
In 1994, the term “circularity” was first 
mentioned in the first Basic Environment 
Plan approved by the cabinet.28 In 2000, 
the Japanese government enacted the basic 
Act for Establishing a Sound Material-
Cycle Society, a law that aims to create a 
circular society. Subsequently, in 2007, it 
made a cabinet‐level decision promulgat-
ing “Becoming a Leading Environmental 
Nation Strategy in the 21st Century—
Japan’s Strategy for a Sustainable Society.”29

In this policy shift toward a sustainable 
society, the term satoyama was increas-
ingly integrated into government-led proj-
ects, including the Sub-Global-Assessment 
(SGA) (2006–2010), the Tenth Conference 
of the Parties to the Convention on 
Biological Diversity (COP10) in Nagoya 
in 2010, and the Satoyama Initiative pro-
moting Socio-Ecological Production 
Landscapes and Seascapes (SEPLS).30 The 
International Partnership for the Satoyama 
Initiative (IPSI), aiming at promoting 
activities for sustainable societies in har-
mony with nature, was jointly initiated by 
the Ministry of the Environment of Japan 
(MOEJ) and the United Nations University 
Institute for the Advanced Study of 
Sustainability (UNU-IAS) in 2010. Since 
the COP10 in Nagoya, UNU-IAS has 
hosted the Secretariat of the International 
Partnership for the Satoyama Initiative 
(IPSI). The IPSI membership has 
expanded to 271 organizations around the 
world and created a database of 198  
case studies submitted by member 

organizations (more of which can be dis-
cussed in the next section).31

In Japan’s environmental education, 
satoyama became recognized as a repre-
sentation of sustainable human–nature 
interactions, not a mere remnant of tra-
ditional rural landscapes, and was iden-
tified as a useful educational resource for 
citizens. The practice and knowledge of 
satoyama, originally local and domestic, 
contribute to enhancing a transdisci-
plinary perspective on ecological issues 
based on multicultural symbiosis, work-
ing as a shared orientation leading to 
mutual understanding, and further 
development of skills and ability required 
in higher education. The focus, of course, 
is on the strong connection among vari-
ous elements—that is, woodlands, farm-
lands, human settlements, and water 
environments—that have been nour-
ished through agricultural land use sys-
tems.32 Developing educational resources 
on satoyama for higher education is chal-
lenging but has great potential for obtain-
ing a wide range of knowledge, learning 
about various interactions among sys-
tems regardless of established disciplines, 
and fostering the key skills for a complex 
society.

The Destruction and 
Restoration of Sustainable 
Human–Nature Interactions in 
Tuscany, Central Italy

In 2010, UNU-IAS established the 
International Partnership for the 
Satoyama Initiative (IPSI) to implement 
the concept of satoyama and exchange 
experiences among those working with 
socioecological production landscapes 
and seascapes, which contribute to 
maintaining biodiversity while provid-
ing ecosystem services for people’s live-
lihoods.33 To illustrate how the satoyama 
concept—that is, human–nature inter-
actions—contributes to biodiversity 
conservation and production, we review 
one case study of the Tuscany region, in 
central Italy.34 Over the last several cen-
turies, farmers in Tuscany worked 
together to create a harmonious socio-
ecological production landscape that 
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A farmer harvests olives in Tuscany. In the last 50 years, with increased food imports and the introduction of industrial agriculture, the 
Tuscany rural landscape has undergone changes that tipped the balance between production and conservation, undermining the ecological 
foundation and social fabric formed previously.
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For the past two millennia, family farmers in Tuscany in central Italy have cultivated and maintained local crop and livestock varieties 
in ways that have conserved the biodiversity of the local ecosystem.
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has enabled them to sustain their liveli-
hoods by growing local varieties of 
wheat, olive, and grapes that are adap-
tive to higher temperatures, less rainfall, 
and soil erosion. In the last 50 years, 
however, with increased food imports 
and the introduction of industrial agri-
culture, the Tuscany rural landscape has 
undergone significant changes that 
tipped the balance between production 
and conservation, thereby undermining 
the ecological foundation and the social 
fabric that were formed over a long time. 
We pay special attention to three inter-
related points—(1) how and why the 
social–ecological balance of use and 
conservation broke down; (2) what led 
to the restoration of the broken social–
ecological balance; and (3) how the bro-
ken balance was restored. In doing so, 
we seek to tease out some common chal-
lenges for harmonious human–nature 
interactions in the contemporary con-
text that actors from multiple sectors at 
multiple levels—such as governments, 

research institutions, communities, and 
so on—can collaborate to tackle.

For the past two millennia, family 
farmers in Tuscany, in central Italy, have 
cultivated and maintained local crop 
and livestock varieties in ways that have 
conserved the biodiversity of the local 
ecosystem.34 Through local knowledge, 
family farmers have maintained the del-
icate balance between social and ecolog-
ical needs. From the 12th century to the 
14th century, land previously owned by 
the church and the aristocracy gave way 
to a system of land management called 
mezzadria, placing family farmers at the 
center of environmental stewardship. 
The mezzadria system is a sharecrop-
ping system whereby the farmer gets 
access to land by paying a share once a 
year—usually half—of the produce to 
the landowner as rent. The unit in the 
mezzadria system was family. Every 
family of the mezzadri managed a piece 
of land called podere to provide their 
own food and cultivate the traditional 

crops of grains, olive, and grapes, and to 
raise pigs, chickens, goats, and cows. 
Because of a limited supply of labor 
within a family, the size of the average 
farm was kept relatively small for the 
maintenance of required resources such 
as water. Oxen were used to till the soil, 
while pigs and chickens were processed 
to make salami and prosciutto, salted 
meat. The podere usually consisted  
of a farmhouse on the top of a hill sur-
rounded by crops; the grapevines and 
olive trees were arranged in rows and 
separated by an area allocated for wheat 
cultivation. Some areas were reserved 
for woods—trees such as poplars, oaks, 
elms, and field maples—which provided 
firewood for warmth, acorns to feed 
goats and pigs, various kinds of berries, 
wild asparagus, mushrooms, and truf-
fles. Several poderi together formed a 
mosaic of various types of land use for 
wheat, olive trees, grapevines, and 
woods spread between sharp ridges and 
valleys.

View of an olive grove in Tuscany during the fall harvest season.
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Over the last 50 years, however, the 
landscape of Montespertoli, a town 
32 km southwest of Florence in the 
Tuscany region, has undergone signif-
icant changes as farmers could not 
earn sufficient income from farming 
to support their livelihoods because of 
increased competition with the inflows 
of cheaper food imports, particularly 
wheat. Family farms were pressured to 
cut costs to compete with cheaper 
wheat. Some farmers abandoned their 
farmlands or exploited their farmlands 
without providing proper mainte-
nance. Other farmers switched to 
modern varieties of wheat promoted 
by agricultural policy, and discontin-
ued planting local ancient varieties of 
wheat that were removed from the 
national registry for plant species and 
became unavailable for purchase. The 
decision to switch to modern varieties 

was largely economic; under pressure 
from cheap wheat imports, farmers 
had no choice but to adopt modern 
varieties that have less nutritional 
value but have a higher yield than 
ancient varieties. Through genetic 
engineering, they are designed to with-
stand winds, chemical fertilizers, pes-
ticides, and herbicides.

This switch to modern varieties, how-
ever, disrupted the social–ecological 
linkages that had connected people, soil, 
water, crops, animals, and trees. Cost 
cutting made it difficult for farmers to 
properly attend to and maintain water 
canals and ditches for water manage-
ment, resulting in increased soil erosion 
and landslides. In addition, it caused a 
significant change in land use. While 
farm areas for wheat production 
decreased with the disappearance of cat-
tle, vineyards and wine production 

increased because wine prices were not 
hit severely relative to wheat prices. The 
use of chemicals has reduced biodiver-
sity and damaged pollinators like bees. 
After switching to modern varieties, 
while some species of ancient varieties 
of wheat went extinct, farmers lost local 
knowledge to cultivate ancient varieties 
in their farms. Furthermore, changes in 
the local livelihoods increased the num-
ber of people who find employment 
nearby cities such as Florence and 
Empoli. This shift in employment also 
led to cultural changes in the social fab-
ric, away from agricultural activities 
including wheat threshing, town fairs, 
harvest festivals, and so on.

It is in this context that multisectoral 
cooperation among researchers from 
the University of Florence, members  
of the Montespertoli city council,  
millers, bakers, consumers, and farmers 

Vineyards in Val d’Orcia village, Tuscany, Italy. Over the last several centuries, farmers in Tuscany worked together to create a harmonious 
socioecological production landscape that has enabled them to sustain their livelihoods by growing local varieties of wheat, olives, and grapes that 
are adaptive to higher temperatures, less rainfall, and soil erosion.
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emerged to promote the biodiversity of 
wheat by reintroducing the planting of 
ancient varieties. Starting in 2010, col-
laborative efforts led to the reintroduc-
tion of ancient varieties of wheat, cattle, 
and other animals to fields. Established 
in 2014, an association called the Grani 
Antichi Association protects several 
ancient varieties, verifies the replication 
process with state inspectors, and 
teaches the lost know-how of growing 
them to their member farmers. The 
members include wheat farmers, bak-
ers, pasta makers, the miller, and con-
sumers, and they pay an annual fee to 
finance the activities. There are some 
downsides to ancient varieties: They 
yield fewer crops and can be affected by 
some different pathogens that farmers 
must be aware of. Yet the overall bene-
fits outweigh the downsides. These 
ancient varieties are taller, can extract 
more nutrients from the soil, require 
less herbicides and fertilizers, and are 
more resilient. In 2016, 20 farmers with 
total farmlands of 450 hectares allo-
cated 150 hectares for ancient varieties 
of wheat. As a result, a considerable 
amount of previously abandoned land 
has been restored.

Moreover, member farmers of the 
Grani Antichi Association participate 
in workshops jointly organized with the 
University of Florence to learn about 
the health benefits of ancient varieties 
over modern varieties, farming prac-
tices, and economic implications. The 
association and the city council work 
together to certify locally products that 
use ancient varieties. The certified logo 
is provided on products such as bread, 
pasta, and flour that follow the cultiva-
tion and processing guidelines set by 
the association. Upon the city council’s 
request, local schools buy local prod-
ucts including ancient grain products. 
Through local promotion and educa-
tion, demand for these products has 
been rising. Despite higher prices, peo-
ple buy ancient grain wheat and organic 
wheat because they are a healthier and 
more sustainable choice. The multiple 
sector/level collaboration among these 
actors restored the linkages among pro-
ducer, miller, baker, pasta maker, and 
consumer.

Conclusion

The conservation approach that 
meshes human settlements with sur-
rounding ecosystems has the potential to 
conserve biodiversity without compro-
mising the ability to benefit from ecosys-
tem services. Human–nature interactions 
are interdependent and symbiotic. 
Biogenic and biophilic efforts by people, 
animals, plants, and microorganisms 
have created ecological mosaics of biodi-
versity in Japan’s satoyama landscapes—
that is, rearrangement of different land 
use elements including woodlands, 
grasslands, farmlands, and human settle-
ments that are interrelated to one another 
to form a cohesive system.

Yet the practice and knowledge of tra-
ditional land use have come under attack 
from international trade and industrial 
agriculture that by design promote sim-
plification, standardization, and effi-
ciency. In postwar Japan, satoyama 
landscapes were nearly abandoned in 
pursuit of rapid economic growth. Rural 
migrations to cities led to the loss of not 
only labor but also local knowledge 
required to understand locally specific 
interconnections between human and  
nature.

In the debris of economic collapse in 
the 1990s, however, renewed interest in 
satoyama landscapes emerged as a model 
of balancing between production and 
conservation. As a research theme, the 
concept of satoyama allowed ecologists 
to study human–nature relations as an 
integrated system that supports human 
and nonhuman life. From the 1960s, the 
deterioration of Japan’s forests shifted the 
focus of study to the conservation of 
satoyama landscapes in the field of forest 
science. This focus on resource conser-
vation linked satoyama to policy studies 
and environmental management, and 
framed the satoyama concept as a useful 
tool of administration to design and 
manage the rural landscapes and pro-
mote environmental consciousness 
among the people. From the 2000s, as 
part of the national strategy to become a 
leading environmental nation, the con-
cept has received support from the gov-
ernment, which tries to engage in 
international cooperation such as with 

the Sustainable Development Goals by 
establishing the Satoyama Initiative with 
the United Nations University to meet 
global challenges such as climate  
change, population growth, and poverty 
reduction.

Furthermore, the concept has been 
integrated with environmental education 
in an effort to educate younger genera-
tions and revitalize the countryside that 
has been abandoned and neglected 
during the period of Japan’s rapid eco-
nomic growth. Satoyama landscapes pro-
vide various learning materials as one 
package that shows interdependence 
between human society and the natural 
environment and their symbiotic rela-
tions. The concept is of great use for envi-
ronmental education that combines 
multiple traditional disciplines to under-
stand the complexity and dynamics of 
social–ecological interactions.

Although various efforts are under-
way to maintain the local practice and 
knowledge of satoyama landscapes, it 
remains uncertain whether or not such 
efforts will bear fruits in the near future. 
One of the challenges Japanese society 
faces is aging and depopulation in the 
countryside, which has been in large part 
shaped by Japan’s changing trade rela-
tions in the global economy. As of April 
2019, there are 10.88 million people who 
live in 817 local administrative units 
(city, town, village) that are classified as 
depopulated areas, or 47.5% of all the 
local administrative units in Japan.35  
The depopulated areas amount to 
225,468 km2, which accounts for 59.7% 
of the total land area of Japan; 76.9% of 
the depopulated areas can be categorized 
as mountainous and hilly areas covered 
with forests. As discussed, satoyama was 
abandoned due to large migrations from 
the countryside to cities during Japan’s 
economic growth. Many people aban-
doned farming and fishing as their main 
sources of livelihoods and moved to cities 
for employment. The numbers of house-
holds who engage with agriculture, for-
estry, and fisheries decreased by 44.9%, 
20.3%, and 44.2%, respectively, from 
1990 to 2015.36 Japan’s agricultural policy 
to rely on food imports for food security 
has not only decreased Japan’s self- 
sufficiency in food from the 1960s to date 
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(38% in 2019) but also simplified the 
biodiversity supported by satoyama land-
scapes.37 All of this suggests that main-
taining satoyama landscapes must 
revitalize farming and fisheries in the 
countryside, which requires shifts in 
Japan’s trade relations with major agrar-
ian countries and the current global food 
system that heavily relies on trade liber-
alization, long-distance transportation, 
large-scale monocrop farming, intensive 
use of high-yield varieties and chemical 
inputs, and a small number of multina-
tional corporations.38
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