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 “To contribute to sustainable development of the world 
blessed with rich and diverse forest, through 
researches on forest, forestry and forest products” -
this is the mission of the Forestry and Forest Products 
Research Institute (FFPRI).

Forests offer multi-functionality that is essential to the 
nation’s safety and peace of mind, such as the 
conservation of national land and protection of water 
resources. The function of mitigating climate change 
through the removal and fixation of carbon dioxide is 
one such example. In this brochure, the FFPRI strives 
to meet these social requirements by presenting a 
roadmap that looks ahead to the year 2050 in order to 
better clarify the direction and target of research and 
development.

Society in the 21st century will face serious problems, 
including the depletion of fossil energy and climate 
change. As a means of partly solving these problems, 
the roles of forests and wood resources are becoming 
increasingly important. In view of these social 
circumstances, the FFPRI has envisioned the way that 
Japanese forests should be in the year 2050.

Thinking about the Future of

Forests

The coniferous forests, which were afforested in the 20th 

century and now cover 10 million ha, are well managed 

and healthy, thanks to the increased cyclical use of 

resources. Some of them are now turning into diverse 

types of forests, such as broad-leaved forests and mixed 

forests with conifers and broad-leaved trees. Biodiversity 

and the conservation of soil and water are fully considered 

in the allocation of forests, which provide excellent 

landscapes and health and relaxation opportunities, 

serving as a place of healing for many people. 

Stably-supplied wood materials are now widely utilized, 

owing to the advancement of processing techniques, and 

their durability, reuse and recycling rate have been 

improved dramatically. Woody biomass, including industrial 

wood wastes and logging residues, are now widely utilized 

as novel materials, including energy sources and 

bioplastics, thereby helping to reduce the consumption of 

fossil resources.

Japanese Forests in the Year 2050

As shown here, the FFPRI has a vision for the year 2050, where 
forests will be sustainably managed and maintained through the 
recycling of resources, which is made possible by proper fostering 
and utilization practices, so that the diverse blessings of forests will 
be handed down to future generations. 

In the Roadmap presented here, four broad research and 
development categories are defined, with specific research 
objectives to meet social needs, and the social contributions to be 
made in the year 2050 are presented as goals to be accomplished 
then. Shown on the time axis are the priority development objectives 
and breakthrough-element technologies which will be needed to 
attain these goals. 

The FFPRI will constantly review these development 
objectives and element technology, inviting a wide range of 
views to address the changing needs of society flexibly.

The creation of a sustainable, recycling-oriented society by 
means of forests, forestry and wood utilization is one of the key 
factors in realizing sustainable development for humans. The 
FFPRI is committed to the embodiment of this vision through 
ceaseless research and development efforts and by returning 
their fruits to society.
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Conserving Water Resources RESEARCH AND DEVELOPMENT ROADMAP

Recent research indicates that climate change is expected to 
disturb the geographical and seasonal balance of precipitation, 
causing concern about the scarcity of water resources on a global 
scale. The precipitation in Japan is also expected to experience 
national increases and/or local decreases, which is raising concern 
about the increased risk of floods and droughts.

While forests are required to function more efficiently to mitigate 
climate change, the situation surrounding forests is changing 
drastically, as characterized by increasing abandonment because 
of the failure to replant deforested lands or thin the trees. An 
important issue is to determine how to manage mountainous 

The establishment of systems 
to evaluate the impact on 
forest hydrological cycles

Realization of conservation 
and a stable supply of good 
water resources

watersheds and forests to ensure a sustainable supply of good 
water resources. 

To these goals, the FFPRI will carry out research and development 
on observation systems and impact evaluation models for the 
hydrological cycles of forests and develop assessment systems 
for the impact of internal and external environments, thereby 
contributing to sustainable conservation of good water 
resources.

Changes in precipitation, discharge, 
evapotranspiration and water quality to 
be identified

Quantitative evaluation of water quality 
conservation functions, for example, 
water balance, rainwater/snowmelt 
runoffs and water quality

Run-off processes to be elucidated with the water 
measurement approach and tracer technology

Water quality determination mechanisms to be 
elucidated with the integration of runoff, biological 
processes, and geochemical processes

Wide-area monitoring and sensing 
technologies to be developed

The impact of forest management, climate 
change and environmentally damaging 
substances to be quantified

Conserving Water and Protecting National Land

Conserving Water Resources

Breakthroughs in Future Forest Management GOALS in the year 2050

Development  of  integrated forest hydrological cycle 
observation systems (the “Observation System”)

Development of techniques for evaluating the impact of, for 
example, climate change and forest management (the 
“Impact Evaluation Model”)

Development of models to estimate hydrological cycle 
changes, based on identified water movements (the 
Forecasting Model”)

Year 2010 2020 2030 2050

Forests for soil and water conservation: 17 
million ha (68% of the total forest area)
Managed single-storied forests: 7.3 million ha 
Managed multi-storied forests: 0.7 million ha
Naturally regenerated forests: 9 million ha
(The Basic Plan for Forests and Forestry) 2005

Forests for soil and water conservation: 16.9
 million ha (67%)
Managed single-storied forests: 7.3 million ha 
Managed multi-storied forests: 0.9 million ha
Naturally regenerated forests: 8.7million ha
(The Basic Plan for Forests and Forestry) The 2015 target

Forests for soil and water conservation: 17
 million ha (68%)
Managed single-storied forests: 7.2 million ha 
Managed multi-storied forests: 1.3 million ha
Naturally regenerated forests: 8.5 million ha
(The Basic Plan for Forests and Forestry) The 2025 target

Wide-area monitoring

Comprehensive forest 
hydrological cycle observation 

systems to be established
Long-term operation

Realization of
conservation and a

stable supply of good
water resources

The establishment
of systems to

evaluate the impact
on forest

hydrological cycles
Data integration/analysis models for 

wide-area evaluation 

Elucidation of water balances in
forest ecosystems

Individual process models

The functions of stand structures, soil, weathered 
layers and bedrocks to be modeled

Technologies for developing a 
database on spatial and time-series 
information

Collaboration with, for example, the 
forest resources data base

Forecasting models for hydrological 
cycle changes to be developed

Forest hydrological monitoring
 (Watersheds)

Quantification of forest 
impacts

Technologies to evaluate the impacts of, 
for example, climate change and forest 
management on hydrological cycles to be 
developed

Forest conditions/impacts 
to be quantified

Observation systems

Impact evaluation models

Forecasting models



Preventing Mountain Disasters RESEARCH AND DEVELOPMENT ROADMAP

Climate change impacts predicted

The impact of forest management, for 
example conversion to broad-leaved 
forests, to be evaluated

Methods of utilizing the remote sensing and 
aboveground/underground observation technologies

Technology to develop hazard map, based
on numerical models, etc. to be devised

The functionality of facilities for erosion control to be 
evaluated

Year 2010 2020 2030 2050

Adaptation to climate change

National land and forest management technology

Observation and monitoring technology

Hazard mitigation and disaster prevention technology

The total area to be managed as protected forests: 12.451 million ha
The Basic Plan for Forests and Forestry Progress Schedule (Forestry Agency) 2018

Methods of predicting changes in the disaster 
risk of mountainous regions caused by climate change

to be improved

Disasters in mountainous regions to be  databased
(Collaboration with the forest resources database)

Long-term operation and updating

The multi-functionality of forests
and impact of forest management

Observation and monitoring technology at
the wide-area, watershed and individual-
slope levels to be developed

Improvement of the hazard map 
development technique

Greenhouse gases 
observing satellite (GOSAT) 

JAXA data

Global precipitation 
measurement satellite (GPM)

JAXA data

Quasi-zenith satellites
JAXA data

Development 
of mountain

disaster prevention
systems

Real-time observation/monitoring
technology to be developed 
Sensing technologies to be developed

The utilization of remote sensing and
ground-based observation technologies 

to be enhanced

Technological development for 
enhanced functionality of erosion
control facilities

Methods of evaluating disaster risks 
in mountainous regions to be developed

The effective allocation of facilities for erosion control

Technology for predicting disasters in
mountainous regions and countermeasures

to be enhanced

The disaster prevention functions 
for mountainous regions to be 
evaluated quantitatively Forest management technologies for

preventing disasters in mountainous
regions to be developed

Enhancement of the 
preparation and 
management ability 
to adapt to climate 
change for disasters 
in mountainous 
regions

Mountain disasters caused by torrential rain, heavy snow and 
earthquake are raising serious concern. Climate change is 
expected to bring about larger-scale typhoons, as well as 
significant changes in precipitation in many areas. Under these 
circumstances, sediment-related disasters and forest fires are 
expected to increase, which calls for relevant countermeasures. 

Various public opinion polls have shown that prevention of natural 
disasters always ranks higher than other measures to be taken 
by administrative bodies, which implies that the nation expects 
forests to help prevent mountain disasters. To meet these 

Development of a mountain disaster 
prevention systems

Enhancement of the preparation and 
management ability to adapt to climate 
change for disasters in mountainous 
regions

Conserving Water and Protecting National Land

Preventing Mountain Disasters

Breakthroughs in Future Forest Management GOALS in the year 2050

Development of forest management technologies for the 
enhancement of forests’ function of prevent mountain 
disasters (the “National land and forest management 
technology”).

Enhancement of the utilization of remote sensing and 
ground-based observation technologies (the “Observation 
and monitoring technology”)

Enhancement of technologies for predicting mountain 
disasters and sophistication of their countermeasures (the  
“Hazard mitigation and disaster prevention technology”)

expectations, it is necessary to urgently establish mountain 
disaster prevention systems to improve the ability to control, and 
prepare against, disasters in mountainous regions. 

To these goals, the FFPRI carries out the research and 
development on technologies related to the management of 
national land and forests, observation and monitoring, hazard 
mitigation and disaster prevention.



LCA is the technology for evaluating the environmental impact of 
products and services, not only in terms of manufacturing or 
service-provision sites, but also of the overall processes, from 
manufacturing to disposal.

Trees with certain pre-eminent properties, such as fast growing, tolerant to 
drought, diseases, salinity and low temperatures and the ability to allow  
easier conversion to energy. Superior trees are attracting attention for their 
potential to serve as biomass energy resources.

Climate change alters the structure and functions of forests. 
Therefore, it is necessary to monitor changes in the climate and 
forests in detail, to accurately predict the impact of climate 
change and implement countermeasures, giving priority to 
vulnerable forests. Moreover, it is possible to reduce greenhouse 
gases through the production and utilization of renewable wood 
resources and the greenhouse gas removal effect of forests. 

Accordingly, there has recently been growing recognition of the 
effectiveness of using forests and wood in addressing climate 
change. Against this backdrop, the FFPRI will be developing 
technologies to elucidate the carbon cycle in forests and wood 
products and identifying forests that are susceptible to climate 
change. The FFPRI is also ensuring the proper allocation of 
forestlands and further enhancing forest utilization technology 

through the development and facilitation of superior trees with 
improved biomass production and stress tolerance traits.

The realization of a society 
to protect forests and 
people’s lives from climate 
change

Coexisting with the Environment

Addressing Climate Change by using Forest Functions

Breakthroughs in Future Forest Management GOAL in the year 2050

The prediction of impact processes and the development of 
adaptation technologies with forest-land allocation systems

Full carbon accounting of forests and wood products 
including LCA technology 

Development of trees with high carbon fixation through 
genetic modification

Addressing Climate Change by using Forest Functions RESEARCH AND DEVELOPMENT ROADMAP

Network development and data integration 
techniques for earth observations to be established

Technologies for predicting the spatiotemporal 
processes of impacts to be enhanced

The activating mechanisms of symbiotic 
microorganisms to be utilized

The stress-responsive genes and the growth/ 
flowering control mechanisms to be utilized

Methodologies to estimate carbon stocks in wood 
products to be established

Year 2010 2020 2030 2050

The prediction of impact processes 
and the development of adaptation 
technologies

Impact Assessment and Adaptation Strategies to Climate Change

Realization of a 
society to protect 

forests and people’s 
lives from climate 

change

What is LCA (Life Cycle Assessment)?

What are superior trees?

The first commitment period of the Kyoto Protocol Post-Kyoto (International framework for the next term) Global collaboration

3.8% from domestic forests
(The Kyoto Protocol Target 

Achievement Plan)

Building GEOSS
(Earth Observation Summit)

Global greenhouse gas emissions to 
be reduced by half by 2050 
(The Japanese government’s policy)

Climate to be stabilized
(The IPCC target)

Observation sites to be in place 
and networks to be improved

Observation satellites (ALOS, GCOM) 
to be utilized

Specific technologies to be 
developed for vulnerable forests

Forest-land allocation systems to
be developed in collaboration with
the Forest Simulator

Climate change adaptation 
strategies to be promoted through 

international partnership, based on a 
pan-Asia or global-scale impact 

assessment

Earth environment simulators

Mitigation Strategies to Climate Change

Full carbon accounting of 
forests and wood products

Development of trees with high 
carbon fixation through genetic 
modification

Wood products monitoring 
systems to be established

LCA technology for wood
products to be developed

National Strategy on Biological 
Diversity to be revised

 (The Japanese government’s plan)

The supply and demand of
 resources to be adjusted based on the 

global carbon cycle models of forests and 
wood products through international 

partnership

Superior tree 
plantation forestry systems 

to be established

The technology to prevent transgenes from 
escaping into the wild population to be 
developed
The safety of genetically modified trees to 
be evaluated

ctioonionsn



Coexisting with Forest Organisms RESEARCH AND DEVELOPMENT ROADMAP

The mechanisms of interactions among organisms 
and their roles in ecosystems to be elucidated

The process by which climate change and other 
environmental changes affect interactions among 
the organisms and ecosystems to be analyzed

Year 2010 2020 2030 2050

Exploration of interactions among 
organisms

Remote monitoring technologies of biodiversity
 (Utilization of the forest resources database)

Ecosystem management technologies for the 
conservation of rare and threatened species

Genetic differentiations among local populations 
to be analyzed and genetic diversity conservation 
technologies to be developed

Evaluation and conservation of biodiversity

Technologies for accurately monitoring and 
estimating wildlife populations

The impact of alien organisms on native 
ecosystems to be analyzed

Technologies for enhancing the forest health by 
means of semiochemicals, natural enemies and 
pest-resistant strains to be developed

Management of alien and pest organisms

Sustainable management of ecosystems

The functions of organisms in forest 
ecosystems to be elucidated

Ecosystem functions to be 
quantitatively evaluated

The biodiversity loss rate to be decreased
 dramatically

(The UN Convention on Biological Diversity) 

The 2010 target

Ecological networks covering the whole national
 land to be established
(Innovation 25) 2011 onwards

Technologies for preventing the spread
of alien organisms to be developed

(Innovation 25) By around 2010

Invasive organism monitoring technologies

Management technologies of wildlife, insect or 
microorganic pests to be advanced

(The Basic Plan for Forests and Forestry)

Pest organisms to be controlled by methods 
of lower environmental burden

Forest health measurement technologies 

Forest management to maintain 
biological diversity and 

ecosystem services

Forest planning to sustainably use
 ecosystem services

Realization of ecosystem 
management to coexist 
with forest organisms

Realization of mechanisms 
that allow people to enjoy

the blessings of forest
organisms

Mechanisms maintaining biodiversity 
to be elucidated

Technologies for evaluating the 
reactions of organisms to 
environmental changes

Systematic management of  
alien organisms to be made

An ecosystem management concept is intended to keep the whole 
ecosystem healthy while taking into account not only individual species, but 
also interactions between species.

Realization of ecosystem 
management to coexist with 
forest organisms

Realization of mechanisms that 
allow people to enjoy the 
blessings of forest organisms

Coexisting with the Environment

Coexisting with Forest Organisms

Breakthroughs in Future Forest Management GOALS in the year 2050
Technologies to elucidate and utilize the interactions 
among forest organisms and ecosystem functions

Technologies to assess and conserve biodiversity from 
various perspectives

Technologies to monitor and control native and alien 
organisms that may damage forests

What is ecosystem management?

The year 2050 is expected to experience further progress of 
climate change, and the distributions of organisms may change 
completely from what they are now. The organisms living in 
forests will be no exception - while those suited to warm climate 
may expand their habitats, those living in high mountains and 
northern cold areas may reduce in numbers or even become 
extinct. 

Meanwhile, rapidly increasing traffic around the globe is 
enhancing the risk of alien organisms entering Japan. In addition, 
the species composition and age distribution of forests will also 
change, which will increase the impact on ecosystems and 
diversity of forest organisms and may even bring about further 
pest organisms. 

To solve these problems, the FFRPI will be improving the 
technology for controlling alien organisms and managing pest 
organisms by environmentally friendly methods. At the same 
time, the FFRPI strives to comprehensively manage forest 
ecosystems and create mechanisms to allow harmonious 
coexistence between humans and forest organisms, while 
preserving biodiversity through the identification of the functions 
of forest ecosystems and organisms from various perspectives, 
so that humans can continue to benefit from the blessings of 
forest organisms.



Realization of a spiritually rich 
society by using the blessing of 
forests

Coexisting with the Environment

Developing Spiritual Richness through Interactions with Nature

Breakthroughs in Future Forest Management GOAL in the year 2050
Systematization of forest environmental education

Development of technologies to evaluate and utilize the 
therapeutic effects of forests

Development of technologies to rehabilitate and manage 
Satoyama forests

Development of use-management technology for completely 
natural and aesthetically pleasing mountain regions

Developing Spiritual Richness through Interactions with Nature
RESEARCH AND DEVELOPMENT ROADMAP

Programs and curriculums to be developed

Field management and utilization systems to be 
established

Year 2010 2020 2030 2050

Systematization and sophistication of 
forest environmental education

Diagnostic techniques and rehabilitation 
measures for Satoyama forests to be in place

Conservation and management technologies to 
be developed with biodiversity considerations

Measures to promote collaboration between rural 
areas and cities to be proposed

Zoning systems for mountain tourism areas to be 
established

Development of technologies to 
rehabilitate and manage Satoyama 
forests

Development of use-management 
technology for completely natural and 
aesthetically pleasing mountain regions

Therapeutic effects to be scientifically proven

Development of technologies to evaluate and 
utilize the therapeutic effects of forests

Novel use of forest space

The number of participants in, for example, hands-on 
learning programs: two million person-days 

(The Basic Plan for Forests and Forestry Progress Schedule) 2010

The environmental education AAA 
(Anytime, Anywhere, Anyone) plan

(The 21st century strategy for the national commitment

 to the environment)

Forest environmental education 
in schools and local communities 
to be popularized

The fields for forest 
environmental education 
activities to be in place

Extremely therapeutic forest spaces to 
be systematically classified, with relevant 

utilization systems in place

Therapy programs utilizing 
forests to be enhanced

The forest environmental education 
AAA plan to be implemented

(Anytime, Anywhere, Anyone)

Realization of a 
 spiritually rich
society by using

the blessings 
of forestsConservation, creation and management of forest space

Support for local authorities and NPOs to 
be delivered with regard to technological 

dissemination and institutional arrangements

Use-management 
technology for mountain tourism 

areas to be systematized

Satoyama forests to be rehabilitated 
to suit the respective local characteristics 
through collaboration between rural and 

city residents

Sustainable utilization of mountain 
tourism areas to be realized

People’s values are shifting fundamentally from material affluence 
to spiritual richness. As a result, there are high expectations for 
those aspects of familiar forests such as Satoyama that have long 
enriched our lives, the effects of forests on our mental and 
physical health, and their role as places for environmental 
education. The conservation, creation and management of forest 
spaces as places for promoting human-nature interaction, are 
becoming increasingly important.

To this goal, the FFPRI conducts ongoing research on the 
provision of forest environmental education to the nation, 
focusing on the utilization of forest space as a place for 
interacting with nature to enhance and expand our personalities 
and developing our awareness of being stewards of a 

sustainable, recycling-oriented society. Efforts will also be made 
to shed light on the amenity and therapeutic (healing) effects of 
forests in scientific terms and for technological development 
aimed at providing more effective forest space.

The FFPRI will also continue to engage in technological 
development for rehabilitating and utilizing Satoyama forests, with 
consideration of the landscape and diversity of forest organisms. 
At the same time, to achieve completely natural and aesthetically 
pleasing mountain regions including World Heritage sites and 
National Parks, use-management technology will be systematized 
to achieve a balance between conservation of the natural 
environment and the enhancement of human-nature interactions.

ure



Wood supply: 23 million m3

(The Basic Plan for Forests and Forestry) The 2015 target

Logging productivity: 10m3 per man-day
(Technological development target)

Wood supply: 29 million m3

(The Basic Plan for Forests and Forestry) The 2025 target

Logging productivity: 20m3 per man-day
  (Technological development target)

New-generation forest management techniques

Extremely efficient forest operation systems

Development of technologies to directly 
transform existing forests into diverse 
forest modes, adapted to the natural 
environment

Establishment of novel silvicultural 
techniques based on state-of-the-art 
technologies

Development of low-cost, efficient and
safe forest machines and operation 
systems

Technologies for predicting regeneration 
of forest stands classified by site condition 

by using forest vegetation succession 
simulators to be developed

Nursing and silviculture technologies 
adapted to mechanization to be developed

Automatic planting machines
Short-term production systems for raising superior seedlings 

Cyclic succession acceleration 
technologies to be developed 

(Aiming to reduce the 
silviculture cost to naught)

Silviculture systems that utilize 
genetically modified trees to be established

(Intended to double yields)

Development of 
diverse and healthy 

forests to be 
promoted

Forest operation systems that integrate 
machines and forest roads to be established

State-of-the-art technology forest 
machines to be developed and put 

into practice

Telecontrol systems 
Power-assist systems

Sustainable production frameworks to 
be in place through productivity and 

profitability enhancement

Automatic operation systems 
to be established

The growth of 
otivated business 

entities and 
regeneration of 

powerful forestry

Management and utilization systems for regional forest resources

Stable supply systems adapted to 
changing demands to be established

Methodologies for collective forest management
Supply-demand adjustment systems

Management and utilization systems 
for regional forest resources to be

 developed

Strategies for developing and utilizing forest information
Human resources development strategies

Machine performance and work efficiency to be 
improve

Low-cost forest road construction

Road construction technologies that are resistant 
to disasters

Development of long-term forecasting 
techniques integrating the forest/ 
forestry/wood sectors

The conditions for forestry regeneration and 
long-term scenarios to be presented

An increased 
domestic self-sufficiency 
ratio contributing to the

creation of a sustainable, 
recycling-oriented 

society

Development of diverse and healthy forests

The growth of motivated business entities 
and the regeneration of powerful forestry

An increased domestic self-sufficiency ratio 
of wood contributing to the creation of a 
sustainable, recycling-oriented society

Recycling Resources

Promoting Powerful Forestry

Breakthroughs in Future Forest Management GOALS in the year 2050

Development of new-generation forest management 
techniques

Development of low-cost and extremely efficient forest 
operation systems

Development of management and utilization systems for 
regional forest resources

In order to make the most of maturing planted forest resources 
and empower forestry when forestry workers are aging and 
reducing in number, it is necessary to enhance the international 
competitiveness of Japan through ceaseless technological 
innovation, as well as to establish a structure for the sustainable 
self-sufficiency of wood. In addition, to nurture diverse, healthy 
forests based on the nation s needs, the development of 
wide-ranging silvicultural techniques is called for, including 
technology to effectively convert coniferous-planted forests into 
long rotation stands, mixed forests with broad-leaved trees, or 
broad-leaved forests.

To these goals, the FFPRI will be reviewing existing silviculture 
activity systems and developing high energy-efficient silvicultural 

techniques based on state-of-the-art technologies, as well as 
technology to direct existing forests via natural agencies to 
transform into more relevant modes, such as broad-leaved 
forests. Initiatives will also be taken to develop low-cost, efficient 
and safe forest operation systems suited to geographical 
conditions in Japan. 

While aiming to achieve the sustainable self-sufficiency of wood, 
the FFPRI will also strive to develop systems for the sustainable 
management and utilization of regional forest resources, 
including the development of human resources in charge of 
forestry, to contribute to the creation of a sustainable, 
recycling-oriented society through empowerment by forestry.

Promoting Powerful Forestry RESEARCH AND DEVELOPMENT ROADMAP
Year 2010 2020 2030 2050



A significant reduction in 
environmental loads through 
substitution with wood products

Creation of a safe and comfortable 
dwelling environment, centering on 
the recycling of wood

Recycling Resources

Enhancing the Performance of Wood Products

Breakthroughs in Future Wood Utilization GOALS in the year 2050

Development of technologies to accelerate the expansion 
of application and substitution with wood products

Development of service life extension technologies for 
wooden structures

Development of technologies to accelerate the recycling 
and reuse of wood

Acceleration of application expansion and promotion of substitution

Technologies for enhancing 
multi-functionality through chemical 
modification and the development of 
hybrid products with non-wood 
materials

Enhancing the Performance of Wood Products RESEARCH AND DEVELOPMENT ROADMAP
Year 2010 2020 2030 2050

The first commitment period of the Kyoto Protocol Post-Kyoto (International framework for the next term)

Wood supply: 23 million m3

(The Basic Plan for Forests and Forestry) The 2015 target

Wood supply: 29 million m3

(The Basic Plan for Forests and Forestry) The 2025 target

Dealing with diversified domestic raw 
timber

Development of new materials and 
substitutes

A Vision for Houses Lasting for 
More than 200 years

(Liberal Democratic Party's Policy Research Council)

More energy saving selection/processing/
disposal procedures Integrated laborsaving

production systems to be developed

Highly durable, incombustible and
strong materials to be developed as substitutes for

fossil-resource-based materials

Kiln-drying 
technologies 

to be established

High-rise wooden 

structures to be

 made possible

Various wood products with low 
environmental loads to enter into 

the market

A significant reduction 
in environmental loads 

through substitution 
with wood products

Extension of service life

Development of technologies to allow
higher levels of seismic resistance, fire
resistance, durability, and repair and
maintenance techniques

Improvement of the dwelling environment 
and adaptation to an aging society

Wood members for medium-rise
wooden structures to be

developed

Design approaches that consider 
amenity to be established

Amenity evaluation methods to be established

The recycling rate of residues from 
construction site to become 95%

(Law for Promotion of Effective Utilization of Resources)

Long-life wooden structures 
that ensure safety against earthquakes 

and that have a  comfortable living
 environment to be realized

Creation of a safe 
and comfortable 

dwelling environment, 
centering on the 

recycling of woodRecycling and Reuse

Recyclability to be provided

Reusability to be provided

Assessment of environmental loads

Easily recyclable wood materials to be developed

Reuse-friendly structural systems to be developed

Evaluation approaches to be established

The complete recycling of
wood products to be realized

Technologies for degradation evaluation and monitoring
Members with higher strength levels to be developed

Technologies for the automatic selection and 
decomposition of residues
Dismantlable adhesives to be developed

Novel joint methods to be developed

Technologies for evaluating the use of wood products 
by means of,for example, the LCA

Universal design to be implemented

To realize a sustainable, recycling-oriented society, which is not 
dependent on fossil resources and that mitigates the progress of 
climate change, we need to replace various resource- and 
energy-consuming building and industrial materials that surround 
us with wood products, which are renewable and cause less 
impact on the environment. In particular, partly in support of 
domestic forestry, there are demands for conversion to wood 
products made from sufficiently-accumulated domestic forest 
resources, the stocks of which are expected to continue 
increasing.

Under these circumstances, the FFPRI will take the initiative to 
enhance processing techniques for domestic wood, which has 
remained unpopular in practical application due to their inability 
to allow advanced processing, in order to expand their application 

and help improve the self-sufficiency ratio. At the same time, to 
accelerate the substitution of non-wood materials, the FFPRI will 
continue to engage in the technological development in areas 
such as chemical modification and composition to make wood 
products more multi-functional, durable and strong. Efforts will 
also be made to enhance the safety and amenity of wood 
structures, including wooden houses, and reduce environmental 
loads by significantly prolonging their service life. 

Along with the development of recycling and reuse technologies 
for wood products, the FFPRI will be establishing various 
approaches and systems including the LCA (Life Cycle 
Assessment)*, which means accurately evaluating the level of 
reductions in environmental loads brought about by using wood, 
and having the relevant quantitative guidelines in place. 



It is a notion to represent the amount ( “mass”) of biological resources ( “bio”). Generally 
speaking, “biologically-derived renewable organic resources excluding fossil resources” are 
called biomass. Created through synthesis by organism with solar energy, they are renewable and 
sustainable, as long as life on earth and solar energy are available within our lifecycles. 

What is biomass?

Realization of an environmentally 
friendly society through the optimized 
utilization of biomass

Recycling Resources

Optimizing Biomass

Breakthroughs in Future Wood Utilization GOAL in the year 2050

Development of technologies for the usage of woody 
biomass as energy

Development of technologies for the usage of woody 
biomass as materials

Establishment of systems to ensure the stable supply of 
forest biomass

Establishment of local utilization systems for woody 
biomass

The first commitment period of the Kyoto Protocol Post-Kyoto (International framework for the next term)

Biofuels: 500,000 KL
(The Kyoto Protocol Target Achievement Plan)

E10 Gasoline
(The New National Energy Strategy)

Woody biofuels: 2 million KL
(The Committee for the Promotion of 

Biomass Nippon Strategy) The 2030 target

Low-cost conversion technologies
(100 yen per liter, or cheaper) Plant verification Substitution with clean fuels 

that do not increase CO2 levels

Technologies to produce ethanol 
from genetically modified trees

95% of construction waste to be recycled
(Construction Materials Recycling Act)

Ten or more bioplastic product lines
(Biomass Nippon Strategy)

Material usage technologies

Development of technologies for
manufacturing functional materials
from wood constituents

Development of wood-plastic
molded composites

Plastics manufacturing
technologies

Lignin-based plastic manufacturing

Durability improvement 
technologies

Exterior materials

Functional materials 
manufacturing technologies

Health food materials/Materials for 
improvement of the housing environment

Wood content:90%

Interior materials

Petroleum products to be 
substituted with woody biomass

Realization of
 an environmentally 

friendly society 
through the optimized
 utilization of biomassStable supply of forest biomass

Development of harvesting and
transport systems for forest biomass

Development of energy source
trees

Harvesting and transport 
machinery to be developed

Technologies for achieving lower 
costs and higher efficiency

A silvicultural
technique for

biomass usage

Techniques for the low-cost utilization of
bamboo and broad-leaved trees

Forest biomass stable supply 
systems to be established

Genetically modified 
trees with improved 
biomass production 

to be developed
Supplies to be increased

Forestry revitalization

Wood and biomass production to be combined
 (Collaboration with forest resources database)

Woody biomass local utilization systems

Development of local utilization 
systems for woody biomass

Usage technologies to 
meet supply and demand

 to be systematized
Woody biomass towns 

to be created
Regional partnership systems to combine 

supply and utilization to be established

Collaboration and resource recycling 
between mountain villages and cities

Systems to collaborate with wood production

Development of woody bioethanol
production technologies

Biomass is said to be capable of meeting 60% of the world's total 
primary energy consumption. Not only is the optimized utilization 
of biomass essential for the mitigation of climate change, but it 
also leads to the creation of a sustainable, recycling-oriented 
society and new industries, as well as the revitalization of local 
communities and agriculture, forestry and fisheries.

With regard to biomass fuel, the schedule by the Committee for 
the Promotion of Biomass Nippon Strategy specifies its target to 
be an annual bioethanol production of 6 million KL for the year 
2030, of which woody biomass fuel production accounts for 2 
million KL. In addition to the utilization as fuels, there is an 
expectation for clean bioplastics to be developed to replace 
petroleum plastics. 

To this goal, the FFPRI will be developing technologies for 
producing low-cost, efficient ethanol from woody biomass, as well 
as systems to convert woody biomass into bioplastics and 
high-valued functional materials and put them into practice. In 
utilizing woody biomass, there is an urgent need to make 
systematic arrangements for the long-term, stable and 
sustainable supply of raw materials. Therefore, the FFPRI will 
strive to improve the utilization rate of unused biomass through 
the comprehensive systematization of all the processes of supply, 
transport, conversion, utilization, disposal and recycling.

Energy usage technologies

Optimizing Biomass RESEARCH AND DEVELOPMENT ROADMAP
Year 2010 2020 2030 2050

(Source: The Committee for the Promotion of Biomass Nippon Strategy)



A computer system designed to predict how the practice of forest management affects each 
forest function.

An initiative taken by 12 non-European countries that own temperate forests, aimed at 
formulating and implementing the criteria and indicators to understand, analyze and evaluate 
the sustainability of forest management. 

What is the Forest Simulator?What is the Montreal Process?

The nation enjoys the blessings of 
forests as a result of efforts to 
promote and harmonize the 
multi-functionality of forests

The fully activated functionality of 
forests helps create a sustainable 
society on a global scale

Promoting the Multi-functionality of Forests

Evaluating Various Forest Functions and Achieving Harmonization

GOAL in the year 2050

Development of techniques to quantitatively evaluate 
each function, as well as models on the correlations 
between the environment, site conditions, forest 
management and policies

Development of techniques to evaluate and harmonize 
the multi-functionality of forests by means of the Forest 
Simulator

Evaluating Various Forest Multi-functions and Achieving Harmonization
RESEARCH AND DEVELOPMENT ROADMAP

Year 2010 2020 2030 2050

Breakthroughs in Future Forest Management

Managed single-storied forests: 10.3 million ha 
Managed multi-storied forests: 0.9 million ha
Naturally regenerated forests: 13.8 million ha
(The Basic Plan for Forests and Forestry) 2005

Managed single-storied forests: 10.3 million ha 
Managed multi-storied forests: 1.2 million ha
Naturally regenerated forests: 13.5 million ha
(The Basic Plan for Forests and Forestry) The 2015 target

Managed single-storied forests: 10.2 million ha 
Managed multi-storied forests: 1.7 million ha
Naturally regenerated forests: 13.2 million ha
(The Basic Plan for Forests and Forestry) The 2025 target

Managed single-storied forests: 6.6 million ha 
Managed multi-storied forests: 6.8 million ha
Naturally regenerated forests: 11.7 million ha
(The Basic Plan for Forests and Forestry) The 2105 target

Research findings on functional 
evaluation models and databases 
in each field

Collaboration
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Individual functions to be modeled

Development of quantitative 
evaluation techniques for each 
function

Development of 
Multi-functionality 
evaluation techniques

Development of a forest 
resources database

Development of multi-
functionality harmonization 
techniques

Adaptation to the 
Montreal Process

Geographical and environmental
information to be in place

Development of 
the Forest Simulator

Optimal multi-functionality planning 
techniques to be developed

The criteria and indicators 
to be improved

Monitoring and reporting based 
on the criteria and indicators

Coll
ab

ora
tio

n

Individual models to be 
evaluated and feed back

Policies with multi-
functionality 

considerations to 
be proposed and 

implemented

Collaboration with 
international initiatives

Multi-functionality 
enjoyed fully

Development of a 
sustainable society

Contribution to 
the creation of a 

sustainable society 
on a global scale

The multi-functionality of forests goes beyond mere wood 
production and extends to conservation of biodiversity, national 
land and water resources and removal of carbon dioxide. The 
Montreal Process, which is an initiative to achieve sustainable 
forest management, aims to monitor and evaluate these functions 
by means of a set of criteria and indicators.

The functions of forests are not always harmoniously interrelated, 
and some of them may not be compatible. In order to fully 
activate a forests’ multi-functionality to enjoy their benefits, it is 
necessary to find environmentally, economically and socially 

desirable ways to best deal with forests while aiming to evaluate 
and harmonize each function, and implement policies based on 
the insights gained through such efforts. 

To these goals, the FFPRI will engage in the technological 
development for quantitatively evaluating each function and 
promoting harmony among them, for the purpose of sustainably 
promoting the multi-functionality of forests. 

zatioononn
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