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FY 2016
Commissioned Program to Prepare the Plan to Promote the
Model Projects Using Cellulose Nanofiber

1. Purpose of the program and the overview

(1) Purpose of the program

Cellulose nanofiber (CNF) is light in weight but very strong and flexible. Because of those features,
CNF is expected to be used for high strength materials (such as auto parts and cases for home
appliances) and high performance materials (such as house construction materials and interior
materials). As the use of CNF could help slash energy consumption by reducing the weight of
equipment and improving the efficiency of machines, CNF is expected to prove useful in mitigating
global warming.

Starting in FY 2015, Japan's Ministry of the Environment (MOE) has implemented various projects
to promote the early introduction of CNF, such as the "commissioned program to prepare the plan to
promote the model projects using cellulose nanofiber” and the "FY 2015 commissioned program to
evauate the performance of products using CNF."

In this program, the targets to be achieved by 2020 and 2030 were set, products and components for
which the targets should be reached by 2020 identified, evaluation criteria and methods sorted out,
model projects considered, and promotion plans prepared as for home appliances and house

construction materials.
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(2) Work flow
Thework flow isshown in Fig. 1.

1. Setting Targets for 2020 and 2030 ( 6. Updating
and Reviewing
2. Identification of Target 3. Identification of Target of Publicity
Products and Components Products and Components Material
for 2020 in Home Appliance for 2020 in House
L Sector Construction Material Sector

4. Sorting Out Evaluation Criteria and Methods

- r
5. Preparation of Model Project Promotion Plan . |
hog L

| 7. Summary of Program in FY 2016 and Future Challenges |
Fig. 1 Work flow

2. Setting targets for 2020 and 2030

(1) Background information such as social circumstances

Japan's CO, emissions in the household sector, the CO- reduction target for the household sector,
and key measures to reduce CO; emissions in the home appliance and house construction material
sectors were reviewed.

(2) Characteristics of CNF useful for home appliances and house construction materials;
and the use of CNF as an alternative material

Characteristics of CNF useful for home appliances and house construction materials were reviewed,

while how to use CNF as an aternative material for home appliances and house construction

materials to improve their strength, reduce their weight and enhance their heat insulating properties

was considered.

(3) Estimate of effects of introducing CNF

How much CO; can be reduced if ingredients of home appliances and house construction materials
are replaced with CNF was estimated.  Specifically, the effects of replacing the existing ingredient
of the air conditioner fan with CNF-based composite resin were estimated. While builders of
homes are obligated to meet certain energy-saving standards by 2020, the effects of replacing the
heat-insulating material for such energy-saving homes (glass fiber 16K, aluminum double glazing

windows) with the CNF aerogel insulator were also estimated.
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(4) Setting targets for 2020 and 2030 (common)
Targets for 2020 and 2030 were set based on the goals introduced in FY 2015 for the auto industry
and targets for the "top runner" energy-saving system. How much CO. will be reduced when the

2030 goals are achieved was also roughly estimated.
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/ Targets for 2020 \

O Qualitative target: Products, parts and other materials using CNF are widely recognized as
useful ingredients for home appliances and house construction
materials to reduce CO2 emissions.

O Quantitative target:

<Principles>

(1) Products, parts and other materials based on CNF that can cut CO2 emissions by 10% or

more compared with conventional products that do not use CNF are commercialized.

(2) Taking into account performance improvements, costs of products, parts and other

materials using CNF are expected to be roughly the same as those of conventional
CNF-free products as of 2030.

Note the following details as to (1):

@ In case the main objective of products, parts and other materials based on CNF is to help
spread the use of CNF
CNF-based products, parts and other materials with the same performance as
conventional products that do not use CNF are commercialized.

@ In case individual performance targets are set in the plan to reduce global warming

The improvement contribution ratio is 10% or higher compared with the reduction target in
the global warming reducing plan.

® In case of products, parts and other materials for which the upper limit of the theoretical
value is clear (CO2 emissions can be slashed by less than 10%)
Products that can cut CO2z emissions by 10% or more compared with the upper limit of the
theoretical value are commercialized.

@ In case of products, parts and other materials that are expected to be able to cut CO2
emissions by 10% easily
CNF-based products, parts and other materials that can achieve the individual CO2
reduction targets set based on conventional products that do not use CNF are
commercialized.

Note: Boundaries should be set individually to estimate CO2 emission reduction effects.

Note: CNF-free products, parts and other materials that had been commonly used as of 2013
are targeted.

/ Targets for 2030 \

O Qualitative target: Products, parts and other materials using CNF are commonly used as
useful ingredients for home appliances and house construction materials
to reduce CO2 emissions.

O Quantitative target:

(1) The penetration rates were set as follows:

® Home appliances based on CNF are used at 40% or more of households.

@ CNF-based products, parts and other materials are used for 30% or more of new homes to
be built in 2030.

® CNF-based products, parts and other materials are used for renovating 15% or more of
homes with low heat insulating properties (see note below).

(2) Taking into account performance improvements, costs of products, parts and other

materials using CNF are roughly the same as those of conventional CNF-free products.

Note: Homes with low heat insulating properties refer to houses with no heat insulators as well
k as homes built according to the 1980 and 1992 standards. /
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3. Identification of target products and components for 2020 in the home appliance sector
(1) Setting criteria for applicability evaluation

Five criteria were set to identify products and components for which CNF can be applied. These
criteria include the market environment, the adequateness of company-driven solutions, CO.

reduction effects, the adequateness of needs, and demonstrativeness.

(2) Selection of the target products and components
Twelve products and components were selected according to some of the criteria described in (1) of

the market environment and the adequateness of company-driven solutions (on a material basis).

(3) Applicability assessment for individual products and components
Products and components selected in (2) were surveyed to assess the applicability of CNF according
to some of the criteria of the adequateness of company-driven solutions (based on physical

properties of CNF), CO- reduction effects, the adequateness of needs, and demonstrativeness.

(4) Summary of applicability evaluation for the home appliance sector
Based on the results shown in (3), the air conditioner fan, dispersing agents for the surface emitting
LED light, metal sheets for refrigerators, the sensor substrate, the thickener for batteries, and tubs

and pulsators of washing machines were selected as products and components for which CNF can be

applied.

4. ldentification of target products and components for 2020 in the house construction
material sector

(1) Setting criteria for applicability evaluation

Five criteria were set to identify products and components for which CNF can be applied. These

criteria include the market environment, the adequateness of company-driven solutions, CO.

reduction effects, the adequateness of needs, and demonstrativeness.

(2) Selection of the target products and components
From among the openings (windows), heat insulators and other house devices, 10 kinds of products

and components were selected as articles for which CNF could be applied.
(3) Applicability assessment for individual products and components

Products and components selected in (2) were surveyed to assess the applicability of CNF according
to the criteriadescribed in (2).

S11



(4) Summary of applicability evaluation for the house construction material sector

Based on the results shown in (3), the window frame, window glass (insulated glass), aerogel
insulators (supercritical drying), aerogel insulators (atmospheric drying), foam insulators (created at
plants), foam insulators (created on site), and heat insulators for water heater pipes were selected as

products and components for which CNF can be applied.

5. Sorting out evaluation criteria and methods

(1) Sorting out evaluation criteria and methods for CNF-based home appliances and house
construction materials

Functional requirements and evaluation criteria (draft), as well as required standards (draft) for each

product and component to be evaluated, were set based on JS and other standards. These cover

not only products and components for home appliances and house construction materials selected in

3 and 4 but also six types of homes and apartment houses that use those appliances and materials.

(2) Sorting out criteria and methods to estimate CO, emissions to be reduced
We developed the LCA guidelines for CNF-based home appliance ingredients and house
construction materials (draft). Based on the LCA guidelines (draft), the CO, emissions to be

reduced in connection with each home appliance and house construction material were estimated.

5. Preparation of a model project promotion plan

(1) Sorting out the MOE's CNF-related projects

The outlines of the MOE's CNF-related projects and the possibility of their collaborating with model
projects were studied and sorted out. The surveyed projects include the FY 2015 feasibility study
for the development of the application of low carbon CNF in local areas; the FY 2015 project to
evauate the performance of products using CNF; the FY 2015 project to develop measures to realize
the low carbon manufacturing process for products using CNF; the FY 2016 model project to
evauate the performance of CNF (verification for earlier introduction); and the FY 2016 project to

consider the CO; reduction effects and reliability of biomass plastic.

(2) Progress of model projects
The progress of projects described in (1) was reviewed based on the model project promotion plan
prepared in FY 2015.

(3) Examination of measures to promote the spread of the use of CNF
Based on the results of hearings of manufacturers of home appliances and house construction

materials, the needs and challenges relating to the CNF introduction for home appliances and house
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construction materials were sorted out. Approaches to examining measures to promote the CNF
introduction were sorted out, and then possible measures to promote the CNF introduction for home
appliances and house construction materials were considered and sorted out in accordance with each

approach.

(4) Examination of new model projects (including consideration of the challenges and
feasibility)

Three types of model projects were proposed as possible new model projects for FY 2017 and

beyond, while specific requirements for performance evaluation model projects and other topics

were sorted out at the same time. Measures expected to be introduced by the MOE were also

clarified.

(5) Cost-effectiveness analysis (profitability analysis) of the model projects

The cost-effectiveness of each model project was analyzed by product and component in terms of
the model project's expected costs and the CO, emissions estimated to be reduced by each product.
The analysis results showed heat insulators for water heater pipes, the window frame, refrigerators,
window glass (insulated glass), aerogel insulators (atmospheric drying), foam insulators (created at
plants), foam insulators (created on site), and air conditioners are promising from the viewpoint of

both CO, reduction and the cost-effectiveness.

(6) Preparation of a model project promotion plan

Based on the results above, a promotion plan was prepared for each model project judged as feasible.

6. Updating and reviewing of the publicity material

The publicity material (a leaflet) developed in FY 2015 was updated to reflect the outcomes of the
MOE's CNF-related projects and the progress of other research and development efforts.  As many
as 2,500 copies of the updated publicity material were distributed at EcoPro 2016, a large
environmental event held between XX XX and XX XX, XXXX.

7. Project management

(1) Establishment and management of the Project Promotion Committee

The established Project Promotion Committee consists of eight experts and others
(including an observer). The committee is aimed at gaining expert insights into topics
needed to help promote the project and to ultimately contribute to economic
revitalization through promotion of environmental conservation and the green industry.

This committee met three times in FY 2016.
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(2) Establishment and management of the WG on Targets for Application Development

The established Working Group (WG) on Targets for Application Development consists of five
experts each from the home appliance sector and the house construction material sector. The body
is aimed at gaining insights into improvement in energy efficiency and heat insulating properties
through the introduction of CNF in the home appliance and house construction material sectors.
Two joint meetings were held in FY 2016, while an individual meeting took place for each sector

during the fiscal year.
8. Summary of the program in FY 2016 and future challenges

Key outcomes of this fisca year's program were reviewed, and future challenges and draft

countermeasures were sorted out.
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B OZEHE A BT HEERET D7 —R HIHE HE) - (BEE KRR EHETARS
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* 6 MBCRIEEICET SHFIEIERE (GWP)

FowmEE |
e L HIERIR B AR 5 (GWP)
BEZRA 2 SAR AR4 AR5
(100 45550 (100 FE42%5) | (100 F467%%0)

ZE{biRSE (COo) 1 1 1
A% (CHy) 21 25 28
b zEH (N.0) 310 298 265
HFC
HFC-23 11, 700 14, 800 12, 400
HFC-32 650 675 677
HFC-41 150 92 116
HFC-125 2, 800 3, 500 3,170
HFC-134 1, 000 1,100 1,120
HFC-134a 1, 300 1, 430 1, 300
HFC-143 300 353 328
HFC-143a 3, 800 4,470 4, 800
HFC-152 53 16
HFC-152a 140 124 138
HFC-161 12 4
HFC-227ea 2,900 3, 220 3, 350
HFC-236¢b 1, 340 1,210
HFC-236ea 1, 370 1, 330
HFC-236fa 6, 300 9, 810 8, 060
HFC-245ca 560 693 716
HFC-245fa 1, 030 858
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HFC-43-10mee 1, 300 1, 640 1, 650
NF3, SF6, PFC
=7 v bz (NF3) 17, 200 16, 100
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PFC-41-12 7, 500 9, 160 8, 550
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HAFT © SAR @ TPCC 55 2 YRR, AR4 : TIPCC 25 4 Y53, ARS : IPCC % b i &
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