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The Circular Economy is a new social initiative to create sustainable and resilient economic activities with a view to new economic and social transitions that will lead to improved resource efficiency and improve global environmental issues such as climate change. In order to promote the transition to the circular economy in Japan, this study group proposes to the government and municipalities that support various economic activities, including circulation, manufacturing, distribution, and consumption, for the further spread of the circular economy. These recommendations are the first phase of the Circular Economy Promotion Plan, and will be followed by action plans and other recommendations.

1.  The Circular Economy as a business model that aims to enhance the integration of the economy and the environment and achieve economic growth while maintaining the sustainability of both
A circular economy is a policy tool that decouples the interconnectedness of economic growth and resource consumption, and circular economy businesses are the solutions that industry provides to that policy challenge. The creation and implementation of business models based on the Circular Economy is becoming a global solution race towards a sustainable and resilient industrial structure for industry.

The Circular Economy is a business model that tries to extract the maximum value of the material cycles, which are inevitably required within the human economic sphere. In contrast to the conventional business model of thin-margin, high-volume production, in which everything was packaged as a product and sold as a volume of goods, this is a shift to a business model that includes the process of creating greater value by extracting services, functions, and sensitivities from this business activity.

In addition to the value of resources as a recycled material, many used products also have residual value as parts and components and as objects for repair. Furthermore, it has become clear that even greater value can be extracted by sharing and servicing the value generated by product use, rather than leaving it to individual consumers.

To that end, the circular economy has been rapidly transformed into a customer-centric functional service business. Unlike the days when the only way to sell functions was to be tied up to a customer's goods, a business is being established, which sells more accurately and effectively the functions that customers want. Customers don't have to discard their old products to get new features, but instead get upgrades and ongoing service. A substance can be effectively recycled as a medium for such high value-adding functions, and the load on natural resources can be greatly reduced. In addition, the direction of manufacturing, which has been moving from "quantity" to "quality" of technology and the ability to consolidate it, and the branding of reliability based on it, will be accelerated at once.

The three elements that support such a circular economy are material circulation, digital technology, and servicing. Material cycles form the physical basis of a circular economy, including repairs and refurbishments. Servicizing brings higher value-added functions to consumers through sharing and reuse. Digital technologies not only form a platform that connects them based on information exchange, but also enable the discovery of potential value and the creation of new value by linking them with AI and other technologies.

2. The circular economy calls for a change in the way we view business
To promote the transition to a sustainable and resilient society and economy based on the circular economy, and to create a sustainable and resilient society and economy, a change in the old ways of looking at business is required in many areas. The "industry that makes and sells things" integrates technology into things and sells products with the functions created by the integrated technology by putting them on things. The sale of goods is not the end of the relationship with the consumer; rather, the sale of goods can be seen as the gateway to an ongoing technical service. In addition, its high level of technical service can be seen as an opportunity for the brand to create lasting customer relationships.

The recycling industry has become a new materials industry, which can replace a large amount of natural resources by providing high-purity, single-separated secondary raw materials to material manufacturers, as well as serving as a hub for remanufacturing and repairing used products in order to restore them to a reusable form in cooperation with manufacturers. In addition, a new industry could be created that provides logistics services to collect and redistribute unwanted materials that inevitably arise from consumer behavior and lifestyle changes. Through these efforts, the recycling industry can be transformed into an industry that contributes to CO2 reduction and minimization of material flow costs.

Of course, the recycling industry is not the sole responsibility of the material cycle. The responsibility to make and use SDG 12, in particular, is crucial to the cycle, and both business and policy-level efforts across the entire value chain to make the cycle economically viable are essential. One of the important points of the circular economy policy is to develop and support the foundation of such a cycle in an economically amicable manner.

These elements are combined in the traditionally known Value chain proposed by Michael E. Porter i.e., demand chain, engineering chain, supply chain and service chain as summarized below. The transition to a circular economy is driven by thinking about the entire value chain and looking at it from a cross-cutting perspective.
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3. Overcoming the remaining barriers to conversion to a circular economy
A number of barriers remain to the transition to a circular economy. As a first step in this proposal, we have tried to sort out those barriers. The CE-MVC Study Group Recommendations Committee will continue to analyze the barriers and propose ways to overcome them. 
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Barriers in the engineering chain� Cause and Reason� In-house measures� Public policy�



Inputs to production�
(Promoting the use 
of reused products 



a n d  r e c y c l e d 
materials)�



�



①  L i m i t a t i o n s	 i n	
p r o d u c t	 d e s i g n	
(reducing	 product	
generation	change)	



②  Changes	 in	 product	
specifications	 due	 to	
t e c h n o l o g i c a l	
innovation	



③  Time	 and	 Efforts	 for	
Design	changes	due	to	
the	 use	 of	 recycled	
materials	



Ø  Commercialization of products 
with packaging optimized for 
current consumer needs, 
product concepts, design and 
the latest technology 



Ø  Demands from Demand are 
attractive as a new product 



Ø  I don't want to change the 
design based on the standards 
and performance of new 
materials and new products. 



Ø  Product design that makes 
i t easy to repai r and 
upgrade the interior and 
easy to change the exterior 
design 



Ø  Visualization of changes in 
costs and CO2 emissions 
due to the use of used parts 
and recycled materials at 
the product design stage, 
and internal rules for priority 
use of recycled materials 



Ø  Cos t -e f f ec t i veness o f 
designing products that can 
be passed on to the next 
generation and maintain an 
effective high residual value 



Ø  Mandatory long-term warranty 
on products 



Ø  S h i f t i n g f r o m p r o d u c t 
warranties to feature provision 
and warranty 



Ø  Establishing the consumer's 
"right to repair 



Ø  Prioritize and promote reuse 
( R R R D R ) t h r o u g h t h e 
Individual Recycling Law, etc. 



Ø  Implementing joint public-
private initiatives to form a 
voluntary commitment from 
industry 



Ø  Legal enforcement when 
voluntary commitments are 
ineffective 



S e r v i c i z i n g 
businesses�
(Transitioning from 



sales to feature 
offering)�



①  Development	 of	 long-
term	healthy	products	



②  Development	 of	 LC-
conforming	products	



③  Development	 of	 a	
c o n n e c t e d	 s y s t e m	
(high	 development	
costs)		



④  D e v e l o p m e n t	 o f	
products	 and	 systems	
that	can	provide	more	
services	with	less	



Ø  Resistance to product designs 
that may constrain the number 
of products produced or 
manufactured (which conflicts 
with the goal of the service 
business to make money with 
fewer products) 



Ø  Designing products to be used 
by consumers for their own 
exclusive use 



Ø  There are no engineers in 
design and manufacturing who 
can develop a connected 
system. 



Ø  Position	the	returned	products	
and	materials	as	materials	and	
raw	materials	for	manufacturing	



Ø  Making RRRDR a business 
strategy for cost ↓ and profit ↑ 



Ø  Established	the	concept	of	
manufacturing,	including	repair,	
refurbishment	and	
remanufacturing.	



Ø  Working	with	digital	engineers	to	
create	and	improve	the	product	
use	environment	for	service	
businesses	



Ø  Gathering and publicizing good 
practices of cost reduction and 
competitiveness improvement 
by RRRDR 



Ø  Target	values	for	the	use	of	end-
of-life	products,	parts	and	
materials	are	specified	by	law	and	
voluntary	regulations.	



Ø  Application	of	high	tax	rates	on	
primary	raw	materials	and	new	
parts	



Ø  High	value-added	tax	applies	
when	the	product	is	purchased	as	
a	possession	



Business process�
(T rans fo rmat ion 
f rom se l l i ng to 



c o n n e c t e d 
services)�



①  Achieve	 and	 implement	
i n f o r m a t i o n	
i n t e g r a t i o n	
capabilities	 for	 all	
VCs	



②  Dynamic,	 predictive	
production	 adjustment	
with	 high	 degree	 of	
harmonization	 with	
other	chains	



③  Virtual	 engineering	
such	 as	 the	 digital	
twin	



④  D e v e l o p m e n t	 o f	
technologies	 that	
will	 continue	 to	 be	
used	 and	 operational	
systems		



Ø  The core technology of 
Engineer ing C is real 
product development and 
design technology. 



Ø  Attitude to maintain the 
v a l u e  o f  p r o d u c t 
development and design 
engineers 



Ø  T h e s t e r e o t y p e t h a t 
t e c h n o l o g y  i s  a 
manufacturing process 



Ø  Lack of critical awareness 
of the rapid development of 
digital technology 



Ø  P o s i t i o n i n g t h e r o l e o f 
E n g i n e e r i n g C a s a n 
information integration function 
for all VCs 



Ø  Implementing a system in 
which the virtual information of 
a  c o n n e c t e d  s y s t e m 
determines the design and 
manufacture of a real product 



Ø  C o n v e r t i n g t o s y s t e m s 
technology that connects the 
c o r e  t e c h n o l o g i e s  o f 
engineering C 



Ø  Develop an industrial policy 
that positions digital and 
circular product manufacturing 
as an important two-way street 



Ø  Shifting the pillar of industrial 
policy for business creation 
from goods technology to 
services engineering 



Construction and 
management of the 
circulation flow�



(Complete recovery 
and reuse of used 



products)�



①  Promoting	 integrated	
management	of	new	and	
reused	products	



②  Implementation	 of	
maintenance	 plans	 for	
products	in	use	



Ø  Engineer ing C, whose 
mission is to develop new 
products, is aware of the 
imposs ib i l i t y o f us ing 
returned products and 
materials as materials. 



Ø  There is no function to link 
p r o d u c t  d e s i g n /
manufactur ing and LC 
management. 



Ø  Systems connecting to 
engineering C in real time 
from other VCs, and LC 
management issues and 
challenges related to the 
products in use.	



Ø  Prioritize and promote reuse 
( R R R D R ) t h r o u g h t h e 
Individual Recycling Law, etc. 



	



Barriers, Causes and Countermeasures in the Engineering Chain in Business Model Transformation�
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Barriers in the Supply Chain� Cause and Reason� In-house measures� Public policy�



Inputs to production�
(Promoting the use 
of reused products 



a n d  r e c y c l e d 
materials)�



①  R e s i s t a n c e 	 t o	
production	control	



②  Supply	 and	 demand	
m a n a g e m e n t 	 i n	
procurement	



③  D i f f i c u l t y 	 i n	
maintaining	 quality	
i n 	 r e t u r n	
transportation	



④  Worsening	 of	 failure	
rate	and	yield	



⑤  U n c e r t a i n t y	 i n	
material	 quality	 and	
standards	management	



⑥  D i f f i c u l t i e s	 i n	
managing	 material	
standards	



⑦  Supply	 and	 demand	
m a n a g e m e n t 	 i n	
procurement	



Ø  Production and manufacturing 
itself is the mission. 



Ø  Unstable procurement and 
return of reclaimed and used 
materials, and uneven quality 



Ø  Some of the same materials 
c o n t a i n a d d i t i v e s a n d 
hazardous substances 



Ø  D i f f i c u l t  t o i m p l e m e n t 
packaging and protection of 
used products in re turn 
transportation based on the 
standards and performance of 
new and new materials. I don't 
want to change the design. 



Ø  Difficulty in procuring recycled 
plastics in Japan (lack of 
sorting centers) 



Ø  It is difficult to know where and 
to what extent reclaimed 
materials can be used. 



Ø  Promoting eco-design for easy 
r e u s e a n d r e c y c l i n g i n 
Engineering C 



Ø  Use of single material for parts 
and products 



Ø  Parts and product material 
description 



Ø  Product design for easy 
separation in the sorting 
process 



Ø  Implement a system to capture 
the history and tracking of 
products, parts and materials 
(electronic watermarks and 
digital tags etc.) 



Ø  System to predict when and 
how much of a product or 
material will be returned 



Ø  Development of recycled 
material standards 



Ø  Implementation of policies that 
encourage the storage and 
transportation of used products 
as materials and raw materials 
rather than waste 



Ø  Implementation of measures to 
promote advanced sorting and 
treatment of waste 



S e r v i c i z i n g 
businesses�
(Transitioning from 



sales to feature 
offering)�



①  The	 complexity	 of	
e n s u r i n g 	 u s e r	
convenience	



②  A	 management	 system	
for	 effective	 use	 of	
returned	products	



③  Establishment	 of	 a	
cross-functional	 LC	
management	system	



④  P r o c u r e m e n t	
m a n a g e m e n t 	 t o	
minimize	 marginal	
costs	



Ø  Difficult to shift from customer 
service, where you lose touch 
with the customer at the same 
time as the sale 



Ø  Manage the organizational 
structure, customers and 
products that continue to do 
i m p o r t a n t w o r k a f t e r a 
customer contract or sale is 
completed We don't have a 
system in place to do this. 



Ø  Lack of technology and know-
how in accounting 



Ø   and management techniques 
to manage revenue through 
services rather than goods 



Ø  Development	of	a	Sensing	
Management	System	for	Product	
Condition	



Ø  Develop a system that enables 
continuous communication with 
customers 



Ø  Development of skills to 
analyze data on the marginal 
cost factors of services and 
propose and implement 
improvements 



	



Ø  Support for technical 
development of equipment and 
systems for sensing the state 
of products 



Ø  For measuring the effect of 
product state sensing on 
extending the life of products 
and parts and reducing the 
cost of providing product 
functions.  Surveys and 
analysis of the results are 
conducted and released. 



Business process�
(T rans fo rmat ion 
f rom se l l i ng to 



c o n n e c t e d 
services)�



�



①  Proper	 management	 of	
returned	 goods	 and	
materials	



②  R e t u r n	 l o g i s t i c	
operations	



③  3D	 Digital	 Technology	
f o r	 R e a l - T i m e ,	
R e g i o n a l l y	
D i s t r i b u t e d	
Manufacturing	



Ø  There are no tools or systems 
to evaluate the condition and 
quality of returned products 
and materials. 



Ø  Lack of capacity to run RRRDr 
at small and medium facilities 
in the reg ion for re turn 
products and materials 



Ø  D i g i t a l  m a n u f a c t u r i n g 
technologies such as virtual 
manufacturing have not yet 
been developed 



Ø  Development of technology 
and equipment to evaluate the 
condi t ion and qual i ty o f 
r e t u r n e d p r o d u c t s a n d 
m a t e r i a l s D e v e l o p a n d 
implement a business model 
that allows RRRDr to run 
r e t u r n e d p r o d u c t s a n d 
ma te r i a l s a t a r eg iona l 
decentralized manufacturing 
facility. 



Ø  Development and development 
of virtual engineering such as 
AI, robotics and 3D printing	



Ø  Collecting and publishing good 
practices of RRRDR business 
using returned products and 
materials 



Ø  S u p p o r t f o r t e c h n o l o g y 
development in the field of 
virtual engineering such as AI, 
robotics and 3D printing 



Construction and 
management of the 
circulation flow�



(Complete recovery 
and reuse of used 



products)�



①  Implementation	 of	 a	
recovery	 logi	 based	
o n	 t h e	 " h e a l t h	
status"	 of	 products	
and	parts	



②  Establ ishment o f a 
sys tem fo r so r t i ng 
RRRDR and objects for 
recycling 



Ø  No system or tool exists to 
manage product status 



Ø  (There are no development 
and operating costs for 
traditional manufacturing 
businesses.) 



Ø  It is not possible to establish 
a system to sort and collect 
used products based on 
their condition assessment 



Ø  D e v e l o p m e n t  o f 
inexpensive communication 
devices and technologies 
for sensing 



Ø  Development of information 
processing technology that 
e f f i c i e n t l y s e p a r a t e s 
sensing information and 
links it to collection. 



Ø  Support for technical 
development of equipment and 
systems for sensing the state 
of products 



Ø  Integrate sensing technology-
based product management 
into the Individual Recycling 
Law as well 



Supply Chain Barriers, Causes and Countermeasures in Business Model Transformation�
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Barriers in the service chain� Cause and Reason� In-house measures� Effective Public Policy�



Inputs to production�
(Promoting the use of 
reused products and 



recycled materials)�



①  P r o d u c t	
W a r r a n t y	
Uncertainty	



②  Variation	 in	
m a t e r i a l	



quality	



Ø Uncertainty in product 
war ran t ies due to 
difficulties in evaluating 
the remaining life of 
used parts 



Ø Uncertainty in product 
war ran t ies due to 
variations in quality of 
recycled materials 



Ø  Implement a system to 
capture the history and 
tracking of products, 
par ts and mater ia ls 
(electronic watermarks 
and digital tags) (etc.) 



Ø System to predict when 
and how much of a 
product or material will be 
returned 



Ø Development of recycled 
material standards 



Ø  I m p l e m e n t a t i o n o f 
policies that encourage 
t h e s t o r a g e a n d 
transportation of used 
products as materials 
and raw mate r ia l s 
rather than waste 



Ø  I m p l e m e n t a t i o n o f 
measures to promote 
advanced sorting and 
treatment of waste 



S e r v i c i z i n n g  
businesses�
(Trans i t ion ing f rom 



s a l e s t o f e a t u r e 
offering)�



①  Product	 Life	
C y c l e	
Management	



②  C r o s s -
organizational	



p r o d u c t	
management	



③  Product	 Life	
C y c l e	
Management	



④  C r o s s -
organizational	
p r o d u c t	



management	



Ø Difficulty in continuing 
t o  i n t e r a c t  w i t h 
customers after the 
sale 



Ø A system not in place 
t o  c o n t i n u o u s l y 
c o n n e c t  w i t h 
c u s t o m e r s  a n d 
products af ter the 
contract/sale. 



Ø  Development	of	a	Sensing	
Management	System	for	
Product	Condition	



Ø Develop a system that 
enables continuous 
communication with 
customers 



Ø Development of skills to 
analyze data on the 
marginal cost factors of 
services and propose 
and implement 
improvements	



Ø Support for technical 
development of 
equipment and systems 
for sensing the state of 
products 



Ø  For measuring the 
effect of product state 
sensing on extending 
the life of products and 
parts and reducing the 
cost of providing 
product functions 
Surveys and analysis of 
the results are 
conducted and 
released. 



Business process�
(Transformation from 
selling to connected 



services)�



①  E n s u r i n g	
c u s t o m e r	
s a f e t y	 a n d	



satisfaction	



Ø  The idea that customer 
safety and satisfaction 
cannot be guaranteed 
unless the product is 
new 



Ø  Fear o f corpora te 
liability in the event of 
an accident with a non-
new product	



Ø  D e v e l o p m e n t  o f 
technology and know-
how for quality control 
and product assurance 
fo r re fu rb i shed and 
remanufactured products 



Ø  D e v e l o p m e n t  a n d 
operation of standards for 
the use of used parts and 
recycled materials 



Ø  F o s t e r i n g p u b l i c 
a w a r e n e s s  t h a t 
manu fac tu r ing and 
marketing based on 
RRRDR becomes a 
socia l ly acceptable 
practice. 



C o n s t r u c t i o n a n d 
management of the 
circulation flow�



(Complete recovery and 
r e u s e  o f  u s e d 



products)�



①  Management	 and	
recovery	 of	
products	 that	



are	out	of	the	
use	loop	



Ø Difficulty to establish  
a n d i m p l e m e n t a 
response system for 
products that are still 
unrecoverable after 
they are servicized 
(including lease, rental, 
share, or subscription). 



Ø  D e v e l o p m e n t  a n d 
o p e r a t i o n  o f  a n 
information system that 
can track products 



Ø Business operations with 
a certain amount of 
p r o d u c t  l o s s  a s 
acceptable	



Ø Mandate the 
implementation of a 
product tracking system 
for product 
management in 
servicizing businesses	



Service Chain Barriers, Causes and Countermeasures in Business Model Transformation�
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①Consumer 
policy�



②Product 
Policy�



③Industrial 
policy�



④Economic 
method�



⑤Expanded 
producer�
liability�



⑦�
Waste system�



⑧Technical 
development�



⑨ 
Recommendati
ons based on 



good 
examples.�



Ø  Foster	
environmenta
l	awareness	
and	values	
related	to	
consumer	
circulation	
and	sharing	



Ø  Establishing	
the	
consumer's	
"right	to	
repair	



Ø  Policy	
awareness	to	
encourage	
shared	
consumption	



Ø  Raising	the	
value	of	
sharing	
function	and	
value	rather	
than	
occupying	
things	



Ø  High	value-
added	tax	
applies	when	
the	product	is	
purchased	as	
a	possession	



Ø  Fostering	
public	
awareness	that	
manufacturing	
and	marketing	
based	on	
RRRDR	
becomes	a	
socially	
acceptable	
practice. 



Ø  Promote	
longevity	of	
products	
(including	
improvement	
of	repairability	
and	
upgradeability)	



Ø  Simplification	
of	the	
materials	that	
make	up	the	
product	
(monomateria
lization)	



Ø  Extending	the	
product	
warranty	
period	



Ø  Expansion	of	
the	warranty	
system	to	
ensure	that	
products	are	
still	warranted	
after	transfer	
of	ownership	



 



Ø  An	industrial	
policy	that	
shifts	the	
central	theme	
of	product	
development	
from	goods	to	
the	creation	
of	
connections	



Ø  Gathering	and	
publicizing	
good	practices	
of	cost	
reduction	and	
competitivene
ss	
improvement	
by	RRRDR	



Ø  Develop	an	
industrial	
policy	that	
positions	
digital	and	
circular	
product	
manufacturin
g	as	an	
important	
two-way	
street	



Ø  Shifting	the	
pillar	of	
industrial	
policy	for	
business	
creation	from	
goods	
technology	to	
services	
engineering	



Ø  Implementati
on	of	policies	
that	
encourage	the	
storage	and	
transportation	
of	used	
products	as	
materials	and	
reusable	
products	
rather	than	
waste.	 



Ø  Increasing	the	
tax	rate	on	
sales	at	the	
point	of	sale	



Ø  Implementati
on	of	a	tax	
system	that	
favors	the	use	
of	used	(parts)	
products	and	
recycled	
materials	



Ø  Shifting	from	
product	
warranties	to	
feature	
provision	and	
warranty	



Ø  High	tax	rates	
applied	to	
primary	raw	
materials	and	
new	parts	



Ø  High	value-
added	tax	
applies	when	
the	product	is	
purchased	as	
a	possession 



Ø  Mandatory	
recycled	
material	
content	



Ø  Prioritize	and	
promote	
reuse	(RRRDR)	
through	the	
Individual	
Recycling	Law,	
etc.	



Ø  Implementing	
joint	public-
private	
initiatives	to	
form	a	
voluntary	
commitment	
from	industry	



Ø  Legal	
enforcement	
when	
voluntary	
commitments	
are	ineffective	



Ø  Target	values	
for	the	use	of	
end-of-life	
products,	
parts	and	
materials	are	
specified	by	
law	and	
voluntary	
regulations.	



Ø  Introduce	
product	
management	
based	on	
sensing	
technology	to	
the	Individual	
Recycling	Law,	
etc.	



Ø  Mandatory	
introduction	
of	a	product	
tracking	
system	for	
product	
management	
in	servicizing	
businesses 



Ø  Implementati
on	of	
measures	to	
promote	
advanced	
sorting	of	
waste	
(promotion	of	
the	supply	
role	of	
recycled	
materials)	



Ø  Implementation	
of	policies	that	
encourage	the	
storage	and	
transportation	
of	used	products	
as	materials	and	
reusable	
products	rather	
than	waste.	 



Ø  Support	for	
technical	
development	
of	equipment	
and	systems	
for	sensing	
the	state	of	
products	



Ø  Support	for	
technology	
development	
in	the	field	of	
virtual	
engineering	
such	as	AI,	
robotics	and	
3D	printing	



 



Ø  For	measuring	
the	effect	of	
product	state	
sensing	on	
extending	the	
life	of	
products	and	
parts	and	
reducing	the	
cost	of	
providing	
product	
functions	
Surveys	and	
analysis	of	the	
results	are	
conducted	
and	released.	



Ø  Collecting	and	
publishing	
good	practices	
of	RRRDr	
business	using	
returned	
products	and	
materials	



 



Public policies to overcome all VC conversion barriers to building a CE-type business�
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Linear	Economy	Model	 Circular	Economy	Model	



Demand	chain	



The	marketing	 function	 that	defines	 the	 target	market	 and	
plans	the	products	to	be	introduced.	
It	 functions	 as	 an	 input	 function	 for	 business	 activities,	
collects	 demand	 information	 from	 the	 market,	 plans	 and	
proposes	 products	 based	 on	 this	 information.	 It	 connects	
them	 to	 the	 engineering	 chain,	 which	 is	 a	 conversion	
function,	and	also	plans	sales	promotion	and	sales	methods	
for	 the	 products,	 which	 drives	 the	 sales	 system	 and	 is	 an	
important	 chain	 that	 generates	 sales,	 which	 is	 the	
foundation	of	the	business.	



It	is	an	image	of	forming	a	closed	loop	for	the	material	cycle	and	
optimizing	the	quantity	and	timing	of	demand	within	the	cycle.	The	
combination	of	demand	monitoring	and	delivery	planning	using	
digital	technology	allows	for	just-in-time	+	place	to	be	realized	and	
optimal	demand	satisfaction	to	be	provided.	
	



Engineering	chain	



Functions	 to	 materialize	 planned	 products	 (product	
development,	product	design,	technology	development,	and	
production	process	design	and	development).	
The	 engineering	 chain	 is	 a	 project	 or	 product	 (service)	
planned	by	 the	demand	chain	 in	 its	business	activities.	The	
function	 of	 transforming	 the	 value	 provided	 (including	
services)	 into	 concrete	 goods	 (including	 services)	 as	 an	
input.	 In	other	words,	a	chain	that	takes	on	the	function	of	
embodying	the	value	provided	as	a	commodity.	



In	addition	to	the	original	functions	of	the	engineering	chain,	it	is	
necessary	to	take	into	account	the	disassembly	process	from	the	
manufacturing	design	stage	(eco-design)	in	order	to	facilitate	
resource	recycling	in	a	closed	loop.	
	



Supply	chain	



Manage	 the	 procurement	 and	 inventory	 of	 raw	
materials	 and	 parts	 that	 will	 become	 products,	 and	
design	products	from	the	engineering	chain.	The	ability	
to	produce	and	deliver	products	to	customers	based	on	
specifications.	



Since	 the	 emphasis	 is	 on	 providing	 product	 functions	 as	 a	 service	 rather	
than	 selling	 out,	 and	 since	 repeated	 delivery	 of	 products	 between	 the	
business	and	the	customer	occurs	during	the	use	of	the	product	(during	the	
implementation	of	the	service	business),	the	company	also	works	with	the	
engineering	 chain	 to	 manage	 the	 health	 of	 the	 product	 (sensing	 and	
monitoring),	repair,	refurbish,	and	remanufacture	the	product	according	to	
its	 condition,	 and	 procure	 additional	 raw	 materials,	 parts,	 and	 new	
products	as	needed.	
	
It	 is	 also	 the	 role	 of	 this	 chain	 to	 collect	 used	 goods,	 select	 appropriate	
reuse	 methods	 depending	 on	 the	 condition	 and	 residual	 value	 of	 the	
goods,	 and	 then	 return	 them	 to	 the	 entry	 point	 of	 production	 again	 as	
recycled	materials	or	reused	goods	and	parts,	which	 is	the	reverse	supply	
chain.	



Service	chain	



In	the	case	of	the	sell-out	model,	it	is	mainly	responsible	for	
providing	after-sale	services.	
In	 a	 business	model	 where	 the	 product	 function	 is	 turned	
into	 a	 service,	 the	 company	 will	 also	 be	 responsible	 for	
managing	 the	 safety	 of	 customers	 while	 carrying	 out	 the	
service	 business,	 providing	 warranties	 and	 insurance,	
compensating	them	for	any	problems	or	incidents	that	arise,	
and	 tracing	 and	 recovering	 goods	 that	 deviate	 from	 the	
authorized	channels.	
The	 company	 will	 also	 work	 with	 the	 supply	 chain	 on	 the	
recovery	 of	 end-of-life	 products	 and	work	 cooperatively	 to	
ensure	the	smooth	functioning	of	the	reverse	supply	chain.	



Since	after-sales	services	in	the	linear	economy	model	are	incorporated	
into	the	supply	chain	stage	in	the	circular	economy	model,	we	envision	the	
part	of	the	business	that	facilitates	the	transition	to	servicing	with	the	aim	
of	pursuing	customer	convenience	as	a	back-end	process.	
	
By	facilitating	the	transition	from	a	sell-out	to	a	lease/rental	format	
through	financial	support	through	long-term	contracts,	loyalty	points	and	
discounts,	the	health	management	of	products	will	be	completely	included	
in	the	value	provided	by	the	operator	as	a	service,	without	requiring	
customers	to	take	care	of	it	at	all.	
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Functions	to	materialize	planned	products	(product	

development,	product	design,	technology	development,	and	

production	process	design	and	development).	

The	engineering	chain	is	a	project	or	product	(service)	

planned	by	the	demand	chain	in	its	business	activities.	The	

function	of	transforming	the	value	provided	(including	
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embodying	the	value	provided	as	a	commodity.	
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manufacturing	design	stage	(eco-design)	in	order	to	facilitate	

resource	recycling	in	a	closed	loop.	

	

Supply	chain

	

Manage	the	procurement	and	inventory	of	raw	

materials	and	parts	that	will	become	products,	and	

design	products	from	the	engineering	chain.	The	ability	

to	produce	and	deliver	products	to	customers	based	on	

specifications.

	

Since	the	emphasis	is	on	providing	product	functions	as	a	service	rather	

than	selling	out,	and	since	repeated	delivery	of	products	between	the	
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implementation	of	the	service	business),	the	company	also	works	with	the	
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reuse	methods	depending	on	the	condition	and	residual	value	of	the	
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In	the	case	of	the	sell-out	model,	it	is	mainly	responsible	for	
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In	a	business	model	where	the	product	function	is	turned	
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recovery	of	end-of-life	products	and	work	cooperatively	to	

ensure	the	smooth	functioning	of	the	reverse	supply	chain.	
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By	facilitating	the	transition	from	a	sell-out	to	a	lease/rental	format	
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in	the	value	provided	by	the	operator	as	a	service,	without	requiring	
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Inputs to production	 Servicizing businesses 	 Business process	 Construction and 
management of the 



circulation flow	P
rom



oting the use of reused products
	



＜Demand＞	
Users' preference for new and distrust of 
used products 
＜Engineering＞ 
Limitations in product design (reducing 
product generation change) 
Changes in product specifications due to 
technological innovation 
＜Supply＞	
Resistance to production control 
Supply and demand management in 
procurement 
Difficulty in maintaining quality in return 
transportation 
＜Service＞	
Uncertainties related to product warranties 
Difficulty in Evaluating Healthy Product Life 
Expectancy 



Transition from
 S



ales to P
rovision of Functions



	



＜Demand＞	
Shift from sales numbers to service delivery  
Shift from Product Warranty to Functional 
Warranty 
＜Engineering＞	
Development of long-term healthy products 
Development of LC-conforming products 
Development of a connected system (high 
development costs) 
＜Supply＞ 
The comp lex i t y o f ensu r ing use r 
convenience	
A management system for effective use of 
returned products 
＜Service＞	
Product Life Cycle Management 
Cross-organizational product management 



Transform
ation from



 S
elling to C



onnecting S
ervices 



＜Demand＞	
Advanced sa les exper t ise in 
customer development and retention 
Helping customers leverage their 
services	
Development and operation of an 
instant contracting system for real 
time delivery 
Monetization of services (precise 
cost control) 
＜Engineering＞	
Achieve and implement information 
integration capabilities for the entire 
value chain 
Dynamic, predictive production 
adjustment with high degree of 
harmonization with other chains 
Virtual engineering such as the digital 
twin 
Development of technologies that will 
c o n t i n u e t o  b e u s e d a n d 
establishment of operational systems 
＜Supply＞	
Proper	 management	 of	 returned	
goods	and	materials	
Return	logistic	operations	



3D Digital Technology for Real-Time, 
Regionally Distributed Manufacturing
＜Service＞ 
Ensuring customer safety and 
satisfaction	



C
om



plete recovery and reuse of used products 
	



＜Demand＞	
Promote the value of 
r e c y c l i n g t o a l l 
s t a k e h o l d e r s , 
including users 
R e q u e s t i n g  t h e 
cooperat ion of al l 
s t a k e h o l d e r s , 
including users, for 
recycling. 
＜Engineering＞	
Promoting integrated 
management of new 
and reused products 
Implementat ion of 
maintenance plans for 
products in use 
＜Supply＞	
Implementation of a 
recovery logi based on 
the "health status" of 
products and parts 
Establishment of a 
system for sorting 
RRRDRs and objects 
for recycling 
＜ S e r v i c e ＞
M a n a g e m e n t a n d 
recovery of products 
that are out of the use 
loop	



　P
rom



oting reuse of recycled m
aterials	



＜Demand＞	
Users' preference for new materials and 
distrust of recycled materials 
＜Engineering＞	
Time and effort for design changes due to 
the use of recycled materials 
＜Supply＞ 
Worsening of failure rate and yield 
Uncertainty in material quality and 
standards management 
Difficulties in managing material standards 
Supply and demand management in 
procurement 
＜Service＞	
Product Warranty Uncertainty 
Variation in material quality 



Transform
ing the m



anagem
ent structure



	



＜Demand＞	
Shift from selling goods to a sales system 
that efficiently provides connections and 
services 
＜Engineering＞	
Development of products and systems that 
can provide more services with less 
＜Supply＞	
Establishment of a cross-functional LC 
management system 
Procurement management to minimize 
marginal costs 
＜Service＞	
Product Life Cycle Management 
Cross-organizational product management 



Potential barriers to each VC conversion in building a CE-type business�
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Barriers in the Demand Chain� Cause and Reason� In-house measures� Public policy�



I n p u t s  t o 
production�
(P romot i ng 



the use of 
r e u s e d 



products and 
r e c y c l e d 
materials)�



①  Users'	 preference	 for	 new	
and	 distrust	 of	 used	
products	



Ø  L a c k o f e n v i r o n m e n t a l 
awareness among consumers 
regarding circulation and 
sharing 



Ø  Bad image of reclaimed and 
used materials 



Ø  Consumption practices to 
purchase and occupy 



Ø  Fostering a sense of value 
that promotes the priority use 
o f u s e d a n d r e c y c l e d 
products 



Ø  Securing a warranty system 
for the quality and function of 
u s e d a n d r e f u r b i s h e d 
products 



	



Ø  F o s t e r e n v i r o n m e n t a l 
awareness and va lues 
r e l a t e d t o c o n s u m e r 
circulation and sharing 



Ø  Extend ing the p roduc t 
warranty period 



Ø  E x p a n s i o n o f p r o d u c t 
warranties after transfer of 
ownershipEstablishing the 
consumer's "right to repair 



Serv i c i z i ng  
businesses�
(Transitionin



g from sales 
t o f e a t u r e 



offering)�



①  C h a n g i n g	 f r o m	 s a l e s	
n u m b e r s	 t o	 s e r v i c e	
delivery	



②  S h i f t	 f r o m	 P r o d u c t	
Warranty	 to	 Functional	
Warranty	



③  Shift	 from	 selling	 goods	
to	 a	 sales	 system	 that	
e f f i c i e n t l y	 p r o v i d e s	
connections	and	services	



Ø  An object-centric marketing 
approach 



Ø  Good at developing products, 
but lack the ability to develop 
service products 



Ø  Evaluation system based 
mainly on sales volume and 
value 



Ø  Organizational management 
system for production and 
sales purposes 



Ø  Learn	to	understand	and	utilize	
the	benefits	of	value,	function,	
and	focus	on	connection	



Ø  Switch	the	sales	method	from	
selling	out	to	leasing,	sharing,	
sub-subsidizing,	etc.	



Ø  	Learn	product	development	
skills	based	on	value,	function	
and	connection	



Ø  Raising	the	value	of	sharing	
function	and	value	rather	
than	occupying	things	



Ø  Increasing	the	tax	rate	on	
sales	at	the	point	of	sale	



B u s i n e s s 
process�
(Transformati



o n  f r o m 
s e l l i n g t o 



c o n n e c t e d 
services)�



①  Advanced	 sales	 expertise	
in	 customer	 development	
and	retention	



②  Helping	customers	leverage	
their	services	



③  Development	 and	 operation	
of	 an	 instant	 contracting	
system	 for	 real	 time	
delivery	



④  Monetization	 of	 services	
(precise	cost	control)	



Ø  M a i n l y  c u s t o m e r 
communication skills at the 
point of sale only. 



 
Ø  Inadequate means of staying 



connected and communicating 
with customers 



Ø  We can manage revenue from 
the sale of goods, but we lack 
the expertise to manage 
revenue from services. 



Ø  Shifting the focus of product 
development from goods to 
services (minimizing the cost 
of goods) 



Ø  Make things a supporting role 
in your business to connect 
with your customers.  



Ø  The core of the business is a 
system for producing and 
maintaining connections, and 
developing tools to increase 
the efficiency of that system 
is a top priority. 



Ø  Shifting the pillar of industrial 
policy for business creation 
from goods technology to 
services engineering 



Ø  An industrial policy that shifts 
the central theme of product 
development from goods to 
the creation of connections 



Construction 
a n d 
management 



o f  t h e 
c i r c u l a t i o n 



flow�
( C o m p l e t e 
recovery and 



r e u s e  o f 
u s e d 



products)�



①  Promote	 the	 value	 of	
r e c y c l i n g 	 t o 	 a l l	
stakeholders,	 including	
users	



②  Requesting	the	cooperation	
of	 all	 stakeholders,	
including	 users,	 for	
recycling.	



Ø  I feel ashamed when things 
aren't new. 



Ø  I can't be proud when the 
products offered are made 
from reused or recycled 
materials. 



Ø   I'm not sure I'm going to be 
a b l e t o g a i n c u s t o m e r 
understanding. 



Ø  Promote the value of the 
product as a service product 
t h a t r e d u c e s r e s o u r c e 
consumption 



Ø  Appeal to the quality of life 
and comfort of people who 
don't own or discharge things 



Ø  P o l i c y a w a r e n e s s t o 
e n c o u r a g e  s h a r e d 
consumption 



Ø  Mandatory recycled material 
content 



Ø  Implementation of a tax 
system that favors the use of 
used (parts) products and 
recycled materials 



Demand Chain Barriers, Causes and Countermeasures in Business Model Transformation�
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The Circular Economy is a new social initiative to create sustainable and resilient 


economic activities with a view to new economic and social transitions that will lead to 


improved resource efficiency and improve global environmental issues such as climat


e 


change. In order to promote the transition to the circular economy in Japan, this study 


group proposes to the government and municipalities that support various economic 


activities, including circulation, manufacturing, distribution, and consumption, for


 


the 


further spread of the circular economy. These recommendations are the first phase of 


the Circular Economy Promotion Plan, and will be followed by action plans and other 


recommendations.


 


 


1.  The Circular Economy as a business model that aims to 


enhanc


e the integration of the economy and the environment and 


achieve economic growth while maintaining the sustainability of 


both


 


A circular economy is a policy tool that decouples the interconnectedness of economic 


growth and resource consumption, and circula


r economy businesses are the solutions 


that industry provides to that policy challenge. 


The creation and implementation of 
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